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PREFACE.

fn submitting 1the Orhoal Report o the Torernanional Delegi-
tion s visit o Feypt, the Internationad Committee desire 1o dran the

tions s of ther member~

special arrention ob the all hated Nesoct
to thi resblution relatig 1o the consumpion of the various kinds o

Veotton, i was unanimoush adopred ar the Tast al the

o~ held in Cairos V siitable enguiny torme s heing prepared

by the dotermanonad Commintec, and swill be torsaeded i the antuman,

alomg with the usual schedules tor the annoal census of cotton

consumption, tooall usors o Fgapian cotion,

Tes e

A\thoueh, owing o the Balkan W, many delee
ptended Takinz part in the Fgyption v were prevented from doing

cratitving o the Totermaaionad Commitiee 1o b

ver it s st

able to state that the Delegatvar was thoroughh representatine of

that section of the wondd's votton spinnmge industiy which uses

bogy pran cotton,
Charbes A Moo, President or the Tnrernational Cotton

Federanon, whilst i Capro, received o cordial imvitation from His

Foxeellenosy Liento-Gen, S o Reginadd AWingate, Governor-Gene
of the Sudan, o visit Khartonm and the Sudanese cotton-groning

cments in Enclind Sie Charles,

distrivts, hut owing to his many eng

A, bel than he could not spare the time L so

1o his creat reg
extended o wur. The International Committes, theretore, decided
that the Sevretars should procecd o the Sudan ar the tenmination of
the mectings of the International Deleciaion, and his mteresting andd
el AWin

ace, is included o this volume.

te hias

exlistive Report of athe visitg o wohihe Sie R

contributed aomost valuable pre
The Tnternationad Committer take the apportunity ol expressing

at satisbcnion with the recenm undertaking an she part of

thevir gr
the British Government 1o altord facilities Tor the raising ol a loin ol
A3000000 tar the development of the \nglo-FEaeyptian Sudan, in
whivh country the loternational Commitiee have taken so deep an
mterest.

As the first edition of the Seerctary '~ Report on his visit b

vptoin 1911 s exhaosted, the Internationad Committee consider it

advi

able that this Reporr, along with some additions, <hould he re-
isshed herein.

This Official Report is issued under the auspices of the Com-
mittee of the Tmternational Federation of Master Cotten Spinners”
and Manufacturers” Assacgations, but the Commiu® do not hold
themsehves responsible Tor the statements made o opinions expressed
by individyals.

Moo besfer Ve 4015,
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Official Report of the Conferences.

The Delegates met in the Targe Hall of vhe Mexindiie Lown
Hall on the morning of Wednesday, October 30th, 1912,
H. I

the Interior, attended on behall of the Egaptian Government

Sioky Pasin, Under-Secretary of State of the Ministey ol
The

ENERIN

Director-General ol Agriculture and other Goavernment Offu
well as o number ol distivnguished peesonalities of Mesandria and
Cairo, were ilso present.

The chair was taken by NMreo PoobFesoese s President ol the
Alexandria Generul Produce Association, who addvessed the follow -
ing words ol welcome o the Delegates: Inopening this Con-
levence, my o first duty i~ o extend @ cordial welcome 16 1he
representatives of  the International Federation ol Master Cotton
tions, over which Siv Charles
gvpt ol vour powerful Federa-
aken by the consumers i ouy

Spinners” and Manufacturer

Aol
W Maeara presides. The visit to b

tion i~ the best proof of the interest
valuable product. 1 have no doubt that good results will arise trom
ryour visit amongst us from the point of view of the bonds of cun-
fidence which ought always to exist hetween producers, spinners, and
manubicturers, that is to say, between all those interested in cotton,
You will hear, presently, from an eminent authority, Mr. Lawrence
Balls, an address on one ol the questions which justiv ¢laims the
attention of all those who cultivate, purchase, and transform the
fibre of our cotton plant, and we will afterwards discuss a few
special questions stated on the agenda of this meeting, The Alexan-
dria General Produce Association, of which T have the honaur 1o be
Iy had a fairly long existence. I was
establistied 30 cears ago o the itiatice of the exporters, and fe tas
pluved in this country, we can say it with pride, a beneficent role.
It is in this metropolis of the cotton trade that it has its head-
quarters.  Qur Association is proud ol being able to offer vou the
first welcome to Egvpt. You will continue vour educative journey
but yvou will be convineed from swhat vou will see and observe every-
where that it is here that all ends, and that the history of Fgyptian
cotton is made here. Your visit will be a happy once for us, because
it will permit us to become acquainted with vou, and we hope it will
aflord you an opportunity to appreciate our efforts and our work.

the President, has alr

Dr. Rurrer, Vice-President of the Municipality and a prominent
member of the Egyvptian Government Cotton Commission of 1910,
after some hearty words of weicome, said: Not many months ago
the Egvptian Government appointed a commission,® of which J
am a member, to study the parasitic diseases of cottbn, and 1 hope
this me«ting will encourage the Government and the Association to
put the study on a real scientific basis.  The cotton worm, | believe,
has done a.great deal of harm to the plant in Egvpt, but, personaliy,
I deciine’ to be despondent on the subject.  When such a disease as

N




i INTERNATIONAL COTTON FUEDERATION,

sellow fever can be stomped out by scientifie methods, i is not e
much 1o expect that very soon such o pest as the cotton worm will
also be done away with. 1 would remind you that Mexandria was
at one time not only the greatest trading station of the st bt
also the greatest scientific town of the Easte b am sorm™o say it
1= ~o o onger, but there is no reason why e sRould ot reg
former position. [ should fike 10 see established here in Alexandria
aninsttute specially devoted 1o the stody of useful planis, and

N its

especially of cotton, and 1 hope that by the time vou come here again,
abadate not far distant, such an institution will be in existence.

The SEereTary of the Mexandria General Produce Association
then read the following stement on the

PROGRESS OF THE LGYPTIAN COTTON TRADE AND
INDUSTRY.

You will Tewve our city tesmorrow, wod i the course of vour
winerary through K
gmnenes and presses, vou will see the yailway boes and the canals
which carry the bags and bides of cotton in compeiition with the
camels, our old-lTashioned mcaos of (caasport,

avpt row will inspeet the catton Bields, the

Favpt will intorest vou on account of ilts piciu esgueness, and
also on acrount of its progress in civilisation and madern industry.
Yoo will be astounded by the contrast betsevn the chimnexys of the
Vactories, the nobse ol the machines, and  the peasant, whose
Pharaonie shudow stands aut clearly on the hanks ol the canals,
where he works with anindefatigable cncrgy from imoraing to night
the well Tor watering his ficlds. You will @lso observe with what
supple spirit this peasant adapts himselt 1o 1he new conditions, and
how  this admivable cultivator hecomes o clever workman., The
vectpation ol the greatest part of the population of Egypr—of the
natives as well as of the foreigners— is cither directly or indirectly
connerted with eotton, This is also the raw material which engages
our arrention, and we, who have the honour of welcoming vou, so
to say, on the threshold of Feyvpt, have also the pleasant duty of
supphving yvou with some general indications an the different opeva-
tions necessary for Dringing the product of the cotton ficlds to the
steamer, which ot carries it o the vacious destinations, accord-
Wy 1o your mstructions,

The lirst stuge, the growing of the cotton, will be deqalt wirh
by eminent special ot vour arrival in Cairo. We  shall dead
with cottun from the point when it beromes merchandise. The
hindling of cotton at a ginnery o and the baling, were far from being
as perfect us you wil] sve these processes carried out when you pay
your visits to the factories in the interior. Formerly the ginning
was carried out in the most rudimentary way by means of wooden
vins driven $y hind. The pressing into balcs was unknown, and
the cotton arfived from the interior in erdinary bags, which were
often tn it very bad stute, covered with mud and dirr. The roads
of Minet-cl-Bassai, the centre of our trade, where all the arrivals
(rom the interior have for a fong time been handled, were (ar from
being in such a perfect condition as Sou will find them now.
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Belore commencing your journey, it will perhaps be interesting
il 1 explain 1o you the stag
before it can be delivered by the exporung houses to the consumers.,
This will render more comprehensible the work which is carried on
in the Tmvories which vou will hive the opportuniny of visiting. 1t

es through which the cotton passes

is due to improven®nts which have gradually taken place from yvear
to sear that the different stages of ginning
brought to their present pertect condition, which is superior to any
existing in other countries.  Plats” gin, which s used in all the
Lioctories, has been emploved for o great number of years, and cven

W pressing have been

to=day 1t is recognised as the best for ginning Egyptian cotton, whose

long and silky fibre requires special atiention in the ginning process,
Spe wh
gin according 1o the length and quality ol the fibre ol the cotton (m

al experts, called " carpenters,” are engaged in regulating

he ginned. This work ol setting the gins requires gr privcice,
and we may well naintain that i is o work ol supreme importance,
Mrer the cotton his been ginned 11 is transported 1o the press, where
it is pressed into hvdraulic bades, in which form the cotton is sent 1o
Alexandr A dew bouses possess i the interior steam: presses,
which press bales ready tor export,

The stranger who enters one of the ginning factories - gt

i at once astonished 1o find so many warkmen, W e must say . how -

ever, that during the last few years the number ol workpeople s
been considerably reduced. Formerly the seed, alter being separated
trom the fibre, used to be collevted at the back of the gin. Ao had
workmen whose special duty it was to carry it in baskets 1o the sieve.
To-day we hnd that in most ol the modern factories this work s
carricd out by mechanical convexers, Besides, formerly the cotton,
alter it had been taken to the press, was put in bos-presses, where
cight or ten men used 1o press it with their feet in order 10 put s<
much weight of cotton in one bale as possible. This work also is
being carried out, in the majority: of the factories during the st
fewe years, by mevhandeal piston presses.

Those who are not familiar with Egvptian ginning will ask, why
one does not use for the feeding of the gins suction pipes instead of
having an operative for cach of the gins, who docs nothing bhut lecd
the seed-votton on the lattice table ol the gins?

We o that all the experiments toward- this end have
failed so far, owing to the large number of gins which ave fitted up
in cach ginning factory, as the distribution of the seed-ottan would
be very difficult. \We know that in the United States the suction
pipes are in use, hut the manufacturers of these appliinees have bad
to acknowledge that the existence of so large a number of gine in

one building, a~ we have in Egypr, is an obstacle difficult to over-
come.

1S

You must not think, however, that no effort is made on our part
to reduce the number of hands emiploved at the gins, @ lingineers
who have made a study of this question have obtained &ery satisfac-
tory resplts.  They are able 10 redoce the numbuer of hands 1o hulf,
or, at all events, two-thirds.

Another cause of astonishment to the casval visitor is the box-

T o © back (1£ the gins and receive
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the cotton from each gin in order to convey it to the pre At first
sight it might appear that an endless convever would dv quite well
the work which at pre
men. )t must, bowever, be remembered that very often the eotton
as it comes from the gin takes fire oning to different causes.  With
the existing method it has been proved that the fire is generally con-
fined to the cotton which is in the box-cart,  With an endless con-
vever the fire might easile be communicated to the presses, and then
the risk would be very serious.

The entton whilst passing through the gins becomes hot and
loses some ol its humidity.  Morcover. the fbre loses its nice appear-
ance and becomes gritty. I is therefore necessary to humidify it
in order to give back its normal moisture, its clasticity, and its sitky
appearance.

We must confess that the work which is carried out in the
most primitive way, is the carrving of the bales from the vard fo
the inside of the factories. The reasons why we have not vet been
able ta make experiments with the new meuns of transporters, such
as are being used in conovetion with other merchandise in Europe,
arc that the sacks casily tear, that the cotton must not be scattered
abowr, and, finally, it must be remembered that the ayrivals at the
factories during the season are enormous, and that conseguently an
obstruction Irequently oceurs which does not allow any sy stematic
handling.

sent is carried out by a pretty large number of

The foregoing will have given vou an idea of the ginning pro-
cess. The cottop, however, has to be sobjected to o great number
of manipulations for classilving purposes before it reaches the gin-
ning machine. vou must koow, the cotton crop is generally
picked at various periods, the first picking being the best quality
the second and third are of an inferior kind.  Tmportant cujtivators
keep the pickings separate in the stores, and the putting of the
cotton into bags is carried out under the supervision of the classifier
of the buver.  This man must be able to separate cach picking, that
is to sav, he must be carelul not to mix in one sack the cotton from
differing pickings.  The cotton thus separated in the store of the
seller is once again examined with great carc in the factory. The-
fication in the factory is the final stage of separation of the
qualitics prior to ginning, which must be carried out separately
for each of the classes.  When the ginning is finished the cofton is
sent to Alexandria, where it undergoes a final examination, and each
firm selects from among its arrivals the qualities which corvespond
to the tvpes sold by.them abroad. Thus it is that the cotton is ready
for pressing in the carelul way which yvou have seen alveady.

The maoner in which the secd for sowing purposes is
selected 18 such an important subject that we must mention
it here. 1t is indeed recognised that the good quality of a cotton,
of no matter what district, depends upon the selection of the seed.
Of course, the cultivator must also take great carc of the method
of cultivation. He must sec that the pickings are undertakgn at the
proper time, and see that the cotton is picked clean.

Each merchant is, owing to his long expcrience, in a position to
know those among hii producerss whose cotton offers the hést guaran-

«
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tee of producing a sced suitable for sowing purposes.  Such cotton,
after it has been carefully classified, only enters the factory for gin-
ning purposes after a thorough cleaning of the gins and sieves; thev
must be absolutely cleared of the sceds left from the previous gin-
ning.  This work calls for great attention, as the minutest mining
is certain to have Ynoanfavourable efiect upon the good quality of
the sced.  In spite of the precautions brought to bear by the reliable
upon the methodical sclection of the sced-cotton, there arises a
natural degeneration caused by each variety ol cotton retiining its
primary qualities only during a period ol some 10 vears. Of the
causes of this degenerntion Mro Lawrence Balls will not fail to
enlighten you.

We must add that the Government, with the co-operation of the
firms referred to. makes praiseworthy cflorts to improve the quality
of the sced in order to put at the disposal of the cultivator the very
purest secd that can be obtained.

ADDRESS BY THE PRESIDENT OF THE INTERNA-
TIONAL COTTON FLDERATION.

Sir Cuarnes W, Macara, Bart., said: This International Dele-
gation which has come to visit yvour wonderful country js representa-
tive of one of the most remarkable commercial movements the world
has ever seen. The International Cotron Federation was founded in
1904 in a crisis brought about by the inadequate supply of the raw
material, and since then my colleagues and I have been received by
the Head of every State in which Congresses or Commitiece meetings
hasve been held, as well as by many of the principal ministers of state.
[ think it is a very hopelu) sign that the highest personages in the
world are devoting their attention to the promotion of the peaceful
pursuit~ of industry. 1 have been surprised by the amount of infor-
mation on commercial subjects which is possessed by those who
oceupy the highest positions, and perhaps their knowledge is to some
extent atfributable to the fact that our reports are forwarded to them
under the auspices of the British Foreign Office. That has given to
our movement a prestige which no other commercial movement has
ever had.

INTERNATIONAL INDUSTRY axD COMMERCE.

I now propose to deal with the ronsideration of international
trading from the standpoint of practical experience.  Many discus-
sions arc conducted by those who have not had opportunities for
gaining the practical experience that my public work during the past
20 vears has enabled me to acquire.  This public work has necessi-
tated the taking of a comprehensive view of the international indus-
tries which provide the main factors in the two essentials of exist-
ence, viz., fond and clothing. and the two are inseparably bound up
together. v

When King Edward &'T1. and Queen Alexandma received and
entertgiyed the Committee of the International Cotton Fedcration at
Windsor Castle in 1906, his Majesty, in referriog to the establish-
ment of the International Institute of Agriculture, expressed the hope
that it would, when fully devefoped, be of service to the cotton and

.
.
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kindred industries which were so dependent for their raw material
upon the tillers af the soil. This hope is being realised.
IxreryaTioNy, Co-0PERAGON IN NGRICULTURE AND [NDUSTRY.

Tt has been my privilege o be ussoviated with the inauguration
of two internitional organisations which have pnlaved an important
part in bringing the nations ol the world inta Iriendly co-operation,
the first being the International Federation of Master Cotton Spin-
pers’ and Manulacturers’ Associations, initiated at Zurich in 1904,
with its hend-quarters in Manchester, and embracing, either in s
membership or in co-operation with it nearly all the countries where
cotton is grown or manufactured s the other 1= the Tnternational Tnsati-
tute of Agriculture, which, on the recommendation of an American
citizen, was initisted and promoted by the King of Tralv, and has its
head-quarters in Rome. In the International Instirute of \gricul-
ture no fewer than 49 States are co-operating.  As president of the
[nternational Federation of Master Cotton Spinners' and Manulac-
turers’ Associations 1 was appeaded 1o in the initiad stages of the
International Institute of Agriculture to render whatever assistance
was possible towards the promotion of this world-wide movement,
an appeal which 1 at once responded to, recogoising that it would be
of immense service 1o all the textile mdu\nlu of \\Jn(h cotton i the
chief. T Jeel pleased thin France, England, and Germany were
amony the first of the great nations 1o support, in the order named,
the King ol Iady’s scheme to promote the welfare of the agriculture
of the world.  Since then these two international organisations have
worked hand in hand, and cach succeeding sear emphasizes the view
that they are destined, not only to promote the material welfare of
the inhabitants ol the globe, but by the dissemination of a vast
amount of information regarding the conduet of the industrics, which,
as | have said before, provide the essentials of life, an educationa
work is being carvied on which is demonstrating most foreibly the
entire interdependence of the nations of the world. \When the Com-
mittee of the International Cotton Vederation was entertained by
the British  Government at the House of Cuommons in 1810, Sir
Edward Grey, Secretary of State for FForeipn Affairs, in commend-
ing the work of the tnternational Cotron Federation, xaid that when
the interdependence of the nations was (ully realised the peace of the
world will be assured. 1t ix impossible to estimate the value of the
wide distribution of the yeports of the work of these international
organisations, which has been done most extensively, the annual
reports being published in the best known languages and circulated
throughout the world.  Tn all the countries in which Congresses, or
meetings of the International Cotton Committee, have been held, the
work has reccived the personal recognition of the heads of the States,
and the cordial support of prominent statesmen.

In this connection | might sav that another international move-
ment whichgis rapidly assuming large dimensions has been estab-
lished, 1 refe to the International \ederdnon of Textile Workers,
a movement that is equally demomtmnng the mterdcpendunw of the
nations.

Thne CrLoTiinG oF NINE-TENTHS OF THE \WORLD.
a paper which was read at the-seventh Internationil Cotton
L

i
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Congress held in Brussels in 1910, the magnitude of the possibilities
of the cotton industry was brought out.  This industry supplics nine-
tenths of the clothing of the world’s inhabitants, and it is estimated
that out of a population of 1,500,000,000 only 500,000,000 wre com-
pletely  clothed, 750,000,000 arc only  partially  clothed,  and
250,000,000 arc not elothed at all.  Surch hgures show the vastoes
of this international industry and the possibilities of its develop-
ment. It is obvious that this can only be cflectively carried out by
international enterprise, and the educational process which is heing
prosecuted is showing the growers of the raw material the immoense
possibilities of the development of their industry to meet the ever-
increasing demand for cotton clothing. In addressing the cotton
planters of the Southern Stites of America at the International Con-
aress held in AMlama, Georgin, in 1907, in order 1o counteract the
view they took that the higher the price they could get for cotton the
better their iaterests were served, T opointed out to them that the
consumuers ol cotton goods were adversely affected Ly a great
enhancement in the cost of their clothing, which had the Turther
effect of reducing the consumption of cotton goods and the employv-
ment for the cotton mills of the world. | Turther pointed out to the
planters that their best interests lay in the scientific cultivation of
the soil, thus increasing the vield per acre, which would enuble them
to secure adequite remuneration and yet 1o sell cotion at a consider-
ably lower price. This, together with betrer handling and market-
ing, which further reduces expenses, would ultimately tend 1o the
prosperity of the growers, the manufacturers, the workers, and 1he
uscrs of cotton clothing.  The mere enumeration of these conxidera-
tions proves whar can be accomplished by [riendly discussion among
the representatives ol the nations. demonstrates the interdependence
of the nations, and shows how cach can contribute to the prosperity
of all.  In writing to me subscquently, President Roosevelt referred
to the great awakening that was taking phice in the United States
as w result of two previous visits of a Lancashire Commission of
cotton expuerts, and of the Conference with the cotton planters at
Atlanta.

Tiue Orex Door.

Under normal conditions the demand for cotton productions is
practically unlimited.  During recent vears the supply of raw cotton
has been short of the world's requirements, and the price has conse-
quently ruled high.  Although England holds so communding a
position in the cotton trade of the world, yet her policy hax always
been to maintain the open door wherever her influence cxtends.  All
nations arc thus placed on an equal footing with England in mecting
the demand for these commoditics. Among the principal aims of the
International Cotton I'uderation arc the development of the cultiva-
tion of cotton in all parts of the world where it can be grown suc-
cessfully and on a commercial basis, compiling statistics regarding
the industry, and establishing Courts of Arbitration to promote the
smooth working of internatignal trading. Panels havetalready been
appointed in most of the countries included in the Federation. The
International Institute of Agriculture encourages the more scientific
cultivation of all crops, and also publishes reliable statistics regard-
ing the crdps of the world and tHeir consumption.

.
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The interests of all who cultivate the soil, as well as of all who
manufacture raw materials into clothing, the distributors and con-
sumers, have to be considered. For example, the cotton planter must
get an adequate price to vemunerate him for his labour and enterprise,
but this does not necessarily mean a high price.  Scieatific methods
of cultivation may cnuble the grower to sell "his commodity at a
moderate price, which will pay him for his increased production just
as well as a bhigh price did formerly. A moderate price of raw cotton
enables the manufacturer of cotton goods to sell his productions also
at a moderate price, and this in its turn results in a greafer con-
sumption ol cotton clothing, which increases the employment for
the cotton mills of the world.

Tre VisiT 1o Ecver.

It s obviows that if the industries which provide the essentials
for the human race are to be conducted with the breadth of vision
necessary for thelr suceess, the nations of 1he world must work
together for greater cfficicncy, and in doing this there need be no
greater rivalry between nations than there is between individuals.
[ndividual  and  national rivalry  have always cxisted, and with
nations, just as with individuals, it is these who display the greatest
cnergy and resource who are the most successful.  This delegation,
represeating the principal European nations and Japan, is visiting
Egyvpt for the purpose of entcouraging by its presence the work
which is heing curried on v the Khedive, the Egvptian Government,
and by that able administrator, Lord Kitchener. Primarily, this
work is i the interests of the Egyptians themsclves, but all cotton-
using countrics will also benefit.

Al other industries are supplementary or subsidiary to those
which provide food and clothing, and upon the successful conduct of
industry depends the provision for the defensive forces of the nations
of the world.

INDUSTRIAL AND INTERNATIONAL RELATIONSHIPS,

From many vears’ experience in dealing with the relationship
between capital and labour, I am firmiy convinced that strong and
efficient organisation on both sides is the best means for promoting
mutual respect and for dealing successfully with industrial disputes.
There is ne doubt that where sueh organisation exists disputes are
more likely to be settled harmoniously than where one side is weak
and the other strong, or where both sides are imperfectly organised,
[ consider also that the intercourse which takes place between the
representatives of capital and labour tends to a better realisation of
the difliculties of each, and, above all, to bring home forcibly the
fact that their interests are not antagonistic, but that they are
identicul, and that maoy difficulties can only be surmounted by co-
operation.  On the other hand, it becomes apparent as time goes on
that industrial strife is against the interests of both capital and
labour. «

What a@pplies to the conduct of industry applies equally to the
relationship between the nations of the world. Here again practical
experience is of the utmost value, and the working of the two
international organisations with which T have been associated has
proved conclusively that it is possfble for the representatives of the

&
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numerous nations of the world to meet together in (viendly con-
ference, discuss problems that concern the welfare of all, and that
are impossible of solution except by the co-operation of all. ‘The
successful and harmonious work of these organisations shows that,
notwithstanding the great inerease of armaments, the peoples of the
world are friends at ficart.

International trade demoustrates the dependence of the nations
upon onc another. T may quote, as an example, the trade between
England  und  Germuny, which approaches, in round figures,
£.120,000,000 annuatly; that between Logland and IFriunce is about
0,000,000 annually. Then England uses about half the crop of
cotton which Js grown in Egypt, the other hall being distributed
amongst the other cotton-manufacturing countries of the world.

So far as finunce is concerned, the interests of all countries are
also closely interwoven, but these considerations, colossal as they
are, would be [ar exceeded in dire consequences in other directions
should there be other serious complications.  Indeed, to anyone who
fully realises the basis on which industry and commerce exist, it
must be appareat that it would be impossible to emerge from war
without irreparable loss, not only to combatants but 1o non-com-
batants. 1 lear, <pnu]<jn_f: generally, that statesmen and diplomatists
have little oppununmc. for gauging the terrible effects war would
have upon the cver-increasing intricacies connected with the carrying
on of industry and commerce, and the absolute chaos that would be
produced. It would be well if there were more intercourse between
them and the leaders of industry and commerce, so that they might
by this means realise more fully the vast issues that are involved,
which would certainly tend to the exercise of greater care in the dis-
cussion of difficultivs as they arise.  In the carrving on of the inter-
national movements to which 1 have referred, all the nations have
worked perfectly harmoniously. At these international gatherings
it is impossible to detect racial jealousies or that the delegates belong
to so many dificrent nations.  Indeed, the deliberations are ani-
mated throughout by a desire to deal with the industrics as a whole
it being fully realised that each nation is simply carrying on its own
part of international industry, and that all should combine in facing
problems which can only be successfully dealt with by combination.

The Varvr oF Rousxp TanLe CONFEREXCES.

With such cxperiences I am at a loss to understand the con-
stantly reeurring jealousies -and -misunderstandings hetween nations,
which I cannot hclp fecling are magnified by writers who do_not
realisc the gravity of the issues with which they arc dealing.  Mis-
chief is so often brought about by want of lhoucht in desling with
industrial strife, which in a minor degree has the same d\aa:.trous
results as would he brought about by war, that it is earnestly t
be desired, for the welfare of humanity, greater care \\1]1 be exer-
cised in the future.

Having presided over eiumerous conferences thal ha\'c taken
place i gonnection with the disputes which have occurred in the
cotton industry of England during the past 20 years, I can testify
to the mmmense value of the round table conference, both in the
settlement of disputes and the Prevention of industrial strife, and 1

.
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feel certain that the adoption of 4 similar course, pursued assiduonsly
in interpational disputes, would generally fead to a settlement and
present recourse too war,

§ do not share the Ctopian views which are frequently expressed
regarding disarmamcent, much as their realisation is to be desired,
Changes in the existing state of affairs, in my opinion, vannot be
hrought about vapidly or without much patient educational work.
A an advocate of the thorough organisation of capital and Iabour, 1
am also an advocate of thorough eflicieney in the delensive forces of
the nations. At the same toe [ Armiy believe that eventuadly, with
the advance ol seience and the spread of civilisation, together with
international co-operation to promote greater efficiency in carrying
on the world's work, ample emplovment will be found for all, which
would tend to remos e national Jealeusies, and thus help materially to
ensure the peace ol the world.

DETERIORNTION OFF COTTON VARIETIES.

Mo WU Lawrexcr Buas, MUAL the Botanist of the Depart-
ment of Agriculture, Cairo, then gave a lecture, illustrated by lime-
lght views, on the ' Deterioration of Varieties of Levptian Cotton.™
The following s an abstract ol the lecture: the full text, together
with @ number of illustrations, will be found in Appendix 1.

The deterioration  of the Eevptian crop during the past
devade has been ewofold s firstly in vield, through environmental
vauses : secondly i quality, through ronstitutional vanses. The
simultancous incidence of the two separate causes was a matler
of chance. The quality ix also aflected by the same causes as
the vield, though to a less extent.

Envivonmentul  delerioralion is not deterioration of the
variety proper. It belongs to the phenomena of fluctuation, and
ix not permanent; if the prejudicial factors of the environment
are abolished, the varicty returns to its original condition.

A exception to this may result when—as is the case with
all present varictes—the plant population is mised, since, under
the new conditions of existence, those plants best suited to them
will produce most seed, so that, when the prejudicial conditions
are removed, the population will include a greater proportion of
those plants than it originaily contained.

Turictal deferioration has for long been regarded as inevit-
able, and the possible life of 4 variety has been designated at
10 to 20 years. The deterioration which has always been
experienced, and which has given risc to this opiaion. is due to
explicable and preventable cuuses.  These causes are :—

Original impurity of the introduced variety.
IFurther contamination by natural hybridisation.
¢ The operation of natural sclection and of the laws of
chance oh the mixed populations tkus formed.

DAMP IN COTTON.
The Congress next discussed the question of damp in cotton.
Mr. Arvo ScHMDT, opening the discussion, said: Ar every
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Congress wio have had a discussion on damp in cotion, a subject
which is constantly before the International Federation, the English
Federation, and the Continental Federations, .\ Committee has been
formed on the Continent 1+ ¢ rtain, in conjunction with the cotton
merchants of Bremen, the guantity of moistuce in American and in
other cotton, and efperiments are being mude by scientists 1o find
out what is the extent ol naturnl moisture in cotton— it paint which
is at present unknowi, On the Continent o definite maximum of
dump (8} per cent.) has berome the recognised standard in the
delivery of varn, and quite yecently a stipulation of this kind was
made by aovery Jarge buver ol cotton vary in England. Tt is there-
fore quite natural for the spinner, who is bound to deliver varn
which does not contain more thun a vertain pereentage of moisture,
to say to the scllers of cotton, ** What can 1 count upon as the
standard degree ol moisture in the raw material ™ That is natural.
logical, and reasonable,  Dro Ruffer expressed the hope that an
institute would be establishied in Mexandria where scientific investi-
gations will be made, and 1 venture to suggest that one of the
first wtims should be 1o ascevtain on a scientibe basis the amount
of moisture that the Egyptian cotton naturally hold It s an
advantage for cach merchant to have his own l(-\'ling’ plant, hut in
that case there will be no guaranter that the tests of the various
merchants are made in @ uniform way. | therelore suggest that the
Alexandria General Produce Association should  establish a testing
house in this city, and that tests as regards the pereentage of
damp should be made by an impartiad staffl of most ol the lots of
rorton shipped by vou.  Furthermore, Tam convineed thut a solution
ol this vexed question of damp in cotton can be found if you, mem-
bers of the Produce \ssociation, appoint a committee to meet @
special comimittee of the International Cotton Spivners' IFederation
wilh a view to armiving at a standard of moisture for Egyptian
cotton. I we succeed in establishing a scheme of this sort it will be
a great triumph for this Conlerence. | was pleased when u member
of the Produce Association said to me: I, personally, am very
much in favour of making scientific tests on a uniform basis, because
that would probubly be the means of eliminuting unfair competition.
There are some people, T am sorry to say, who take an unfair advan-
tage by adding too much water, and are thercfore able to scll at a
lower price.” I1 that is a correct report of prevailing conditions [
venture to think it would be in the interests of the merchants of
Alexandria, as well as of the cotton spinners of the world, if scien-
tific tests {or damp were constantly made, and if vou would rescind
the rule rhat prohibits your members from selling cotton with a
maximum degree of moisture.

Sir CHaRLEs Macara: Mr. Schmidt has very admirably described
the plans which we are wishful to carry out. 1 have t1kcn a great
decal of pains in dealing with this vexed question on numc»ouc de.putd-
tions to the Liv erpool Cottcm Association, and 1 think \ou will agree
with me fhat it is an immense advantage to the mduslr_\ that ¢very-
thing that can be done should be done to promote smooth trading
and mutual confidence. At rhe Jast Conflcrence we had with the
Inupoo[ Cotton Association, after we hdd spent, [ think, some

B
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hours in discussion, 1 suggested that @ small committee, composed
of spinners and of members of the Liverpool Cotton .ssociation,
should investigate the matter together. I evervthing is right that
ought 1o be a very good way of dealing with it,  The Liverpool
Cotton \ssociation said they would give the matter their most serious
consideration, and that they would report. For their report we are
now wailing.

Mr. S. Newirox (England) @ This is a very delicate question, and
onc which we cannot settle here to-day. It is one of very great impor-
tance Lo spinners of Egyptian cotton, and in my opidion ought 1o
hay v immediate attenion. If damp in votion is tu be revognised we
ought 1o have a recognised standard of moisture.  If there i not,
unfair competition arises. Perhaps some cquitable arrangement
would he possible if the LEgyptian merchanis were o go into the
matter with the International Committce, or with some other com-
mittee, upon which they might agrec.

Mr. Casnar Bercer {Irance) : Acting upon the hints thrown our
at varions International Congresses, the spinners of France have
established a testing-house at Havre, and it has rec ently been opencd.
There, with the most approved scientific instruments, they are under-
taking the testing of cotton as it arrive ad they lmpc tooextend
their operations more and more,  We have just made o France
various experiments with regurd to Egyptian cotton, and we have
found differences in various Jots, and T may tell vou that they vary
in the amount of excess moisture from 4 to 7 per cent. | am pleased
to that a great deal of autention is being paid by Alexandrix
m(.r«hnm\ 1o the LTAd!B“’ and sclection of cotton, and 1 think it
would bt to their interest if they were to Join together in the estab-
lishment of a resting-house where the tests would be made scienni-
fically in an catirely impartial way.  The cost of ~such @ house would
not be at all great.

Mro T Cienorivs [Austri 1 have buen asked 10 say a fow
words explanatory of the position of the Nustrian spinners. They
have testing-houses at thelr various establishments, and there they
have found diffierences in damp in Egvptian cotton varying [(rom
five to xix per cent. That is too much.  And it hits the Austrian
spinners exceptionally havd.  They are obliged to buy cotton for
the whole of u season, and when the cotton has been oxcessively
damped, it becomes mildewed during the time it is lving in the ware-
house, und the fibre loses its stres .;th so much so that cotton of
goad staple, which ar the beginning of the season was used for fine
counts, at the end of the season cannot be used for the purposc for
which it was bought.  Of cowrse, the eflect is an increase of the
price of Egyptian varns and a decrcase in their consumption on
account of their increased price, and the substitution of American
for Egyptian yarns, That is the difficulty, and the Austrian spinners
hope that e conferences some means will be found of solving it, a
solution being in the interests of all congerned.

Mr. L. Sveiveccer (Germany) @ In Germany we have appointed
a commitree o enquire how it is that so much damp gets into cotton,
and what allowances for the damp we ought to get from the mer-

chant.  As a member of that commlttee, I may sav that the owners
L]
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of large numbers of spindles in Germany, enguged on Egyptian
cotton, are anxious to obtain from the merchaats of Alexundria some
guarantec as to what is the correct pereentaye of moisture.

Mro Bo WL Ter Kuowr (Hollund) @ 1 oam a0 consumer of many
varictics of cotton, und | have made many tests, Indiuan cotton |
have found averuging 74 per cent. of water, Texas 84, Upland 93,
Egvptian [rom one firm 8 per cent., und froun others more than 10
per vent., Chinese 125 One firm in Egyvptian cotton, vou see, is
next door ta the ** Chince ™ man in exc ve damp. 1 osuggest that
every spinner should buy o testing machine. Thea he will very
soun lind vut who is the best exporter. That is the best wiay 1o
get at i, hut 1 adso support the establishment of a testing-house at
Alexandria,

Ansza Bey (Egypt) s As has been frequently stated, this s a
very delicite and important question for us It s, of course,
in our interest to oty and defend the quatity ol our cotton.
The statement was made jo the report ol M. Schmidi, 1
think, that cotton ecould be pressed without water. 1 say, ** No, ir
cannot.” No country in the world sends out cotton without water.
We might pack without water, and send bales like those from
America, but vou would not hike that. 11 vou want the well-packed
Egyptian bale sou must have water. Liverpool people agree that
there must be water, but they suy there is too much, 1 am glad,
however, {o hear that some of our cotton is wood evea from the point
o1 view of moisture. 1 hope it is true that the good s in a much
lurger quantity thun that which js not good.  The name of the firm
that presses the cotton should be put upon the bale, then you cun
find out the firm that adds 100 much waer.

Mr. Seant o We are naturally anxious that on a question like
thix, there should he no confusion as to the facts of the case.  YWhen
Abiuza Bey and 1 saw Mr. Hutton in Manchester, he (Mr. Hution)
d that even the British Cotton Growing  Association had
instructed  one  of thelr branches to use  water because that
branch at certain seasons of the vear was subject to very dry
winds.  Other branches of the British Cotton Growing Association
are not using water. It is only used in those districts in which the
atmosphere is very dry. Here in Alexandria one finds that the gtmo-
sphere is not very drv. In fact, it is very humid at the time when
cotton is baled. [ have been alf over India, and T have seen a good
deal of watering donc in certain provinces.  But | have also seen, in
the province of Sind, which has an exceedingly dry atmosphere,
that the bales arc pressed entirely without water. I have spoken to
cxperts who have attended to presses for 30 vears, not only in this
country, but in other countries, and they declare that they can press
a bale as well as the Egyptian bale is pressed, without adding one
drop of water. In fact, the density of the Indian bale is gonsiderably
greater than that of the Egyptian bale. .

ABazs Bey: In Manchester I saw bales of cotton as weil baled

as Egvptian, and the man who had them told me that if they, had not
contained wvater they would have been spoiled.
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hours in discussion, I suggested that a small committee, composed
of spinners and of members of the Liverpoo! Cotton Association,
should investigate the matter together.  If evervibing is vight that
ought to be @ very good way of dealing with it.  The Liverpoo!
Cotton Association said they would give the matter their most serious
consideration, and that they would report.  Fot their report we are
aow waiting.

Mro S0 Newrox (England) @ This is a very delicate question, and
onechich we cannot settle here to-day. 1t is one of very great impor-
tance to spinness of Egyvptian cotton, and in my opinion ought to
have immediate wtiention. 1T damp in cottan is o be recogniscd we
ought to have a recognisud standard of moisture. If there is not,
unfatr competition arises. Perhaps some cquitable arrangemern:
would be possible it the Egvptian merchants were to go inta the
matter with the International Committee, or with some other com-
mittee, upon which they might agree.

AMr. Casnnr BERGER (France) @ Acting upon the hints thrown our
at various International Congresses, the spinners of Irance have
established @ testing-house at Havre, and it has recently been opened.
There, with the most approved scientific instroments, they are under-
taking the testing of cotton as it arrives, and they hope to extend
their uperations more and more.  We have just made in I
various experiments with regard to Egvptian cotton, and we hayn
found diffcrences in various Jots, and I may tell you that they viary
in the amount of vxcess moisture from 4 to 7 per cent. 1 am plea~ed
to ~ee that a great deal of attention is betug paid by Mexandria
mevchants to the grading and sclection of votton, and 1 think it
would be to their interest if they were 10 juin together jn the estab-
lishment of a testing-house where the tests would he made scienti-
fically in an entiredy impartial way.  The cost of such a housc would
not be at all great.

Mo Y. Crenorie s (ustria) @ 1 have been asked to say a fow
words explinarory of the position of the Nustrjan spinners,  They
have testing-houses at their various establishments, and there they
have found differences in damp in Egvptian cotton varving from
five 10 six per cent. That is too much.  And it hits the Austriun
spinners exceptionally hard.  They are obliged to buy cotton for
the whole of a scason, and when the cotton has been excessively
damped, it becomes mildewed during the time it iy lving in the ware-
house, und the fibre loses its strength, so much so that cotton of
good staple, which at the beginning of the season was used for fine
counts, ut the end of the season cannot be used for the purpose for
which 1t was bought.  Of course, the effect is an increase of the
price of Egvptian varos and a decrease in their consumption on
account of their increased price, and the substitution of American
lor Egyvptiag yarns, That is the difficulty, and the Austrian spinners
hope that b vonferencés some means will be found of solving it, «
solution bring in the interests of all congerned.

Mr. L. Steweccer (Germany): In Germany we have appointed
a committee to enquire how it is that so much damp gets into cotton,
and what allowances for the damp we ought to get from the mer-
Whant.  As a member of that commlttee, T may sav that the owners

L]
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of large numbers of spindles in Germany, enguged on Egvptian
cotton, are anxious 1o ubtain from the merchants of Mexandria some

guarantec as to what is the correct percentage of moisture.

Meo BoOWL Ter Kong (Holland) @ 1 am a consumer of many
varicties of cotton, and 1 hive made many tests. Indian cotton ]
have found ay nf 74 por cent. ol wider, Texas 85, Upland 94,
Egvptian from one firm 8 per cent., and from others more than 10
per cent., Chinese 124, One firm in Egyptian cotton, vou scu, is
next door to the ** Chinee ” man in excessive damp. T sugygest that
every spinner should buy a testing machine. Then he will very
soon find out whn is the best exporter. That s the best way 1o
get at it but T also support the establishment of s testing-house at
Alexandria,

Amazy Bey (Fgypt): As has been frequently stated, this s a
very delivate and important guestion for ns. [ is, of course,
i our interest to try and defend the quadity of our cotton.
The statement was made in the report of My, Schmidt, |
think, that cotton could be pressed without water. b say, " No, it
cannot.”’ No vountry in the world sends out cotton withont water.
We might pack without water, wnd =end bales like those Jrom
America, but sou would not like that,  If vou want the well-packed
Egyptian bale vou must have water.  Liverpool people agree that
there must be water, but they say there is too much. 1 am glad,
however, to hear that some of our cotton is good even [rom the point
of view of moisture. T hope it is true that the good is in a much
larger quantity thun that which i« not good.  The name of the firm
thur presses the cotton should be put upon the bale, then you can
find out the firm that adds too much water.

Alvc Scmit s We are naturally anxious that on a guestion like
this, there should be no confusion ax to the facts of the case.  \When
Ahaza Bey and 1 saw Mr. Hutton in Manchester, he (Mr. Hutton)
suid  that even the British Cottun Growing  Association  had
wstructed  one of  thelr branches to v water because  that
branch at certain scasons of the vear was subject to very dry
winds. Other branches of the British Cotton Growing Association
are not using water. It is only used in those districts in which the
atmosphere 1s very dry. Here in Alexandria nne finds rhat the armo-
sphere is not very dry.  In fact, it is very humid at the time when
cotton is baled. 1 have been all over India, and T have seen a good
deal of watering done in certain provine But | have also seen, in
the province of Sind, which has an exceedingly dry atmosphere,
that the bales ure pressed cotirely without water. | have spoken to
experts who have attended to plesses [or 30 vears, not only in this
country, hut in other countries, and they declare that they can press
a bale as well as the Egyptian bale is pressed, without adding one
drop of water. In fact, the density of the Indian bale is gonsiderably
greater than that of the Egyptian bale. .

.-\B.A.z_.\ Bry : Tn Manchester 1 saw bales of cotton as well baled
as Egyptian, und the man who had them told me that if they bad not
contained avater they would havabeen spoiled.
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hours in discussion, 1 suggested that a small committee, composcd
of spinners and o} members of the Liverpool Cotion Association,
should investigate the matter together.  Jf evervthing is right that
ought to be a very good way of dealing with it.  The Liverpool
Cotton Association said they would give the matter their most serious
consideration, and that they would report. ot their report we are
AoN waiting.

Mr. 5. Newtox (England): This is a very delicate question, and
one which we cannot settle here to-day. Tt is one of very great impor-
tance to spinners of Egvptian cotton, and in my opinion ought te
have immudiate attention. 1 diamip in cotton is 1o be recognised we
ought 1o have a recognised standard of muoisture.  H there is nat,
unfair competition arises.  Perhaps some equitable arrangement
would be possible if the Egvptian merchants were to go into the
matter with the [nteruational Committee, or with some other com-
mittee, upon which they might agree.

Me. Casitir BERGER (France) : Acting upon the hints thrown out
at various International Congresses, the spimners of IFrance have
established @ testing-house at Havee, and it has vecently been opened.
There, with the must approved scientific instruments, they ave undei-
taking the testing of cotton as it arrives, and theyv hope to extend
their operations more and more.  We have just made in France
vartous experiments with regard to Egyptian cotton, and we have
found diffcrences i various lots, and I may tell vou that they vy
in the amount of exvess moisture from 410 7 per vent. T am pleased
to see that a grear deal of artention s being paid by Nexandria
merchants o the grading and sclection of cotton, and 1 think it
would be to their interest if they were to join together in the estab-
lishment of & testing-house where the tests would be muade scienti-
fically in an entively impartial way.  The cost of such o house would
not be at all grear.

Me, T Qrenories (Austeiu) @ T have been asked w say a few
words explanatory of the pusition of the Austrian spinvers. They
have testing-houses at their varjous establishments, and there they
have found differcaces in damp in Egeptian cotton varving from
five to six per cent. That is too much.  And it bits the Austrian
spinners exceptionally hard.  They are obliged to buy cotton for
the whole of 4 season, and when the cotton has been excessively
damped, v becomes mildewed during the time it is lving in the ware-
house, und the hbre loses its strength, so much so that cofton of
good staple, which at the beginning of the season was used for fine
counts, at the end of the season canunot be used for the purpose for
which it was bought.  Of course, the effect is an increase of the
price of Egvptian yarns and @ decrease in their consumption on
account of their increased price, and the substitution of American
for Egyptian varns.  That is the difficulty, and the Austrian spinners
hope that e conlerencés some means will be found of solving it, u
solution heing in the interests of all congerned.

Mr. L. Srewecoer (Germany): In Germany we have appointed
a committee to enquire how it is that so much damp gets iato cotton,
and what allowances for the damp we ought to get from the mes-
chant,  As a member of thar commbhitee, 1 may sav that fhe owners

.
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cvatian
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of large numbers ol spindles in Germany, engaged on
cotton, arc anxious to ubtain from the merchants of Alexavndri
guarantee as to what is the correct percentage of moisturc.

Mreo B, Trr Kena: (Holland) @ T oam o consumer of mumy
varictics of cotton, and 1 have made numy tes Indian cotton I
have found averaging 74 per cent. of witer, Tesas 81, Upland 92,
Egyptian from one firm 8 per cent., and from othera more than 10
per cent., Chinese 123 One firm in Egiyptizn cotton, you see, is
next door to the © Chinee ™ man in excessive damp. b suggest that
every spinner should buy a testing machine.  Then he will very
soon nd out who is the best exporter. That is the best way 1o
et at i, but T also support the establishment of @ testing-house at
Alexandria,

Aunaza By (Egapt) s As has been Irequently stated, this s a
very delicate and important guestion for us. It is, of course,
wioour interest too tevoand delfead the qualite of our cotton.
The statement  was made in the repurt of  AMeo Schmidt, 1
think, that cotton could be pressed without water. 1 say, @ No, it
capnot.” No rountry in the world sends out votton without water.
We might pack without water, and send Dales like those 17
America, but vou would not like that,  H you wunt the well-packed
Egvptian bale you must have water.  Liverpool people agree that
there must be water, but they say there is too much. 1 am glad,
however, to hear that some ol our cotton is good cven from the point
of view of moisture. I hope it is true thiut the good is in a much
lurger quantity than that which is not good.  The name of the firm
that presses the cotton should be pur upon the bale, then vou can
find out the firm that adds too much water.

Mro Scinnnt s We are naturally anxious that on a question like
this, there should be no confusion as to the farts of the case.  When
Abaza Bey and [ saw Mr. Hutton in Manchester, he (Mr. Hutton)
said that ceven the  British Cotton Growing  Association  had
instructed  one of their brunches 1o use water because that
branch at certain scasons of the vear was subject to very dry
winds.  Other branches ol the British Cotton Growing Association
are pot using water. It is only used in those districts in which the
atmosphere is very dry. Here m Alexandria one finds that the aimo-
sphere js not very dry.  In fact, it is very humid at the time when
cotton is baled. 1 have been all over India, and T have seen a good
deal of watering done in certain provinc But | have also seen, in
the province of Sind, which has an exceedingly dry atmosphere,
that the bales are pressed entirely without water. I have spoken to
experts who have attended to presses for 30 years, not only in this
country, hut in other countriex, and they declare that they can press
a bale as well as the Egyvptian hale is pressed, without adding one
drop of water. In fact, the density of the Indian bale is gonsiderably
greater than that of the Egyptian bale. .

Apdza Bev: In Manchester 1 saw bales of cotton as well baled
as Egyptian, and the man who had them told me that if they had not
contained avater they would have heen spoiled.
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hours in discussion, [ suggested that a small committee, composcc
of spinners ind of members of the Liverpool Cotton Associadon
should investigate the matter together.  IF evervthing is right tha
ought 10 he a very good w of dcdlln,': with it.  The Ll\t,rpoo
Cotton \s=ociation said they would aive the matrer their most serious
consideration, mnd that they would veport.  Fot their report we are
now wWititing.

MyoSoNewros (England) : This is o very delicate question, anc
one which we camot sett)e here to-day . 1 is one ol very great impor-
tance to spinners ol Egvptian cotton, and in my opinion ought t
have immediate attention, 10 damp in cotton is 1o be recognised wie
ought to have a recognised standard ol moisture. I there is not
unfluir competition arises.  Perhaps some cquitable arrangement
would he possible if the Egyptian merchants were to go into the
matter with the International Committee, or with some other com-
mittee, upon which they might agree.

Mro Casinnr Berogr (France) @ Aeting upon the hints thrown ow
at various International Congresses, the spinners of France have
established o testing-house at Havre, and it has recently been opened.
There, with the most approved scientific instruments, thev arc under-
taking the testing of cotton as it arrives, and they hope to extend
their operations more and more.  YWe have just made in Francc
various experiments with regard to Egyptian cotton, and we have
found differences i varipus lots, and 1 may tell you that they vary
in the amount of excess moisture from 4 to 7 per cent. 1 am pleased
to sce that a great deal of nrtention is being paid by Alexundria
merchants to the grading and sclection of cotton, and 1 think
would be to their interest if they weve to join together in the estab-
lishment of a testing-house where the tests would be made scient-
fically in an entircly impartial way.  The cost of such a house would
not he at all grear.

AMro T Crenornes (Austria) @ 1 have been asked to say a {ew
words explanatory of the pesition of the Mustrian spinners. They
have testing-houses at their various establishments, and there they
have found differences in damp in Egvptian cotton varying from
five to six per cent. That is o much.  And it bits the Austrian
spinners exceptionally hard.  They are obliged 1o buy cotton for
the whole of a season, and wben the cotton has been excessively
damped, it becomes mildewed duriug the time it is Iving in the ware-
house, and the fibre loses its strength, so much so that cotton of
good staple, which at the beginning of the season was used for fine
counts, at the end of the season cannot be used for the purposc for
which it was bought.  Of course, the effeet is an increase of the
price of Egvptian varns and a decreasc in their consumption on
account of their increased price, and the substitution of American
for Egvptian yarns. That is the difficuity, and the Austrian spinners
hope that he Cconferences some means will be found of solving it, a
solution b(m( in the interests of all congerncd.

Mr. L. Sten ER (Germam) In Germany we have appointed
a committee to enguire how it is that so much damp gets into cotton,
and what allowances for the damp we ought to get from the mer~
chant.  As a member ()l that committee, | may say that the owners

.
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of lurge numbers of spindles in Germany, engaged on Lgvptian
cotton, are anxiots to ubtain from the merchants of Alexandria some
guarantee as to what is the carrect percentage of moisture,

Mr. B WL Ter Kuwe (Holland): T oam a consumer of many
varieties of cotton, and I have smade many tests. Indian cotton |
have found svernging 74 per cent. of water, Texas &, Upland 9.,
Egyptian from one firm 8 per cent., and from others more than 10
per cent., Chinese 12 One hirm in gy ptian cotton, you sce,
next door to the ** Chinee ™ man in excessive damp. I suggest that
every spinner should buy o testing machine.  Then he will very
soon find out who is the best exporter. That is the hest way to
get at ity but Talso support the establishient of @ testing-house at
Alexandria.

I

s

Apaza By (Egypt): As has been freguently stated, this s a
very delicate and important question for us. It 35, of course,
in our interest to try and delend  the quality ol our cotton.
The  statement wax made in the report of Mr, Schmidt, ]
think, that cotten could be pressed without water. T say, “* No, it
cannot.”” No country in the world sends vut cotton without wauter.
We might pack without water, and send bales like those from
Americn, but you would not like that. 1 you want the well-packed
Egyptian bale vou must have water.  Liverpool people agree thar
there must be water, but they say there is too much. I am glad,
however, to hrir that some of our cotton is rood cven [rom the point
of view of moisture. T hope it is true that the good is in a much
Targer quantity than that which is not good. The name of the firm
that presses the cotton should be put upon the bale, then you ran
find out the firm that adds too much water.

Mro Scnannr s We are naturally anxious that on a question like
there should be no confusion as to the facts of the cuse. When
za Bey and 1 saw Mro Huttan in Manchester, he (Mr. Hution)
said that even the British Cotton Growing  Association  had
instructed  one  of their hrimches to use water because that
branch st certain seasons of the year was subject to very dry
winds.  Other branches of the British Cotton Growing Associstion
arc not using water. It is only used in those districts in which the
atmosphere is very dry. Here in Alexandria one finds that the atmo-
sphere is not very dry.  In fact, it is very humid at the time when
cotton is baled. 1 have been all over India, and I have scen a good
deal of watering donc in certain provinces.  But I have also seen, in
the provinee of Sind, which has an exceedingly dry atmosphere,
that the bales arc pressed entirely without water. I have spoken to
experts who have attended to presses for 30 vears, not only in this
country, but in other countries, and they declare that they can press
a bale as well as the Egvptian bale is pressed, without adding one
drop of water. In fact, the density of the Indian bale is gonsiderably
greater than that of the Egyptian bale. .

AB Brv: Tn Manchester 1 saw bates of cotton as well baled
as Egyptian, and the man who had them told me that if theyv, had not
contained avater they would hava been spoiled.
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Mr. WM. HowartH (England): [ did not intend to take part
in this debate, but I have been requested to do so. And I think
it is desirable to point out one or two things, because it is obvious
that this discussion is not aimed at the wind. It is aimed at a
direct object.  If we are not aiming to get somewhere the discus-
sion might as well never have taken place.  This morning we
have been shown that of four great staples, cotton, sitk, wool,
and flax, cotton has pusted in a large measure the other three.
It is obvious that the general system of marketing. spin-
ning. and manuefacturing cotton, and placing it at the dis-
posal of the world, has, on the whole, been satisfactory.
The channels have been built as the result of years of experience, and
T think it would be very unwise to be dogmatic and lay down definite
proposals for a change. It may be desirable, and | think it is, that we
should get exact knowledge.  The sugyestion that there should be
a testing-house established in Alexandria is, T think, a very good
one, and one which the Alexandria Produce Association might adopt,
but it is most undesirable that any ot us should set up a standard
of moisture. ] am now expressing v personal opinion onlv,  1f
onc were set up we should have appeals to courts of arbitration, and
quarrels extending to every part of the globe. 1 do not think anyone
wants to ivtroduce things of that kind. 1f each spinner were to
adopt the sensible suggestion of our friend, Mr. Ter Kuile, and
provide himself with @ proper testing svstem he will be able ro tell
whether a fair proportion of damp is being exceeded by the firms
sendipg cotton to him. If it is exceeded, and he continues to trade
with the firm which is guiltv of the excess. he has himsell to
blame.

The CHairmax: | would like to add a few words to what
has been suid ulready.  You spinners must not believe that the
merchants of Alexandria. represented by the Alexandria General
Produce Association, have treated the question of humidity with an
air of indifference. 1 assure vou that if the exact quantity of water
lost in the ginning process and that added again had been estab-
lished, vou would find out that the spinner is still the gainer. You
know that transactions in Egvptian cotton are always carried out in
this wayv: You are in the habit of buving a certain kind of cotton,
and if there is a cheaper kind in the market that will sujt your pur-
pose, vou buy it from somebody else, but if your old supplier con-
sents to make a reduction vou come back to him. The business in
Egvptian cotten during the last 47 vears, during which I have been
engaged here in the cotton trade, has always heen a question of
confidence on the part of those who buy and one of conscience on the
part of those who self the cotton, and the spinners who have foilowed
on thuse lines will be able to tell you that there have been occasions
when a certain fot of cotton has been very wet, but that this has not
happened frequently, and, further, that the corton was not purposely
damped. Those spinners who have followed that principle have
generally been satisfied. In conclusion, T wish to tell vou that we
shall study the question as soon as possivle.  What vou have told us
will have our careful attention, and if there is a possibilitv of coming
to an understanding [ believe my colleagues will make vou some
propositions.
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Mr. Huco Lixpemaxx (Egypt): We merchants look upon
water in cotton from two points of view—first, that the water does
not spoil the quality of the cotton, and, second, that we do not
make you pay for water as if it were cotton.  As to the first point, I
say that spinners have taught us to put water into cotton by the
way in which they, judge cotton; merchants know by experience
that cotton which has had water added sells better than cotton which
contains no water. \We had experience of this the other day. Two
lots of cotton of exactly the same quality werc made up. One con-
tained water and the other wax dry, and the watered cotton sold
better in the Liverpool market than the other, on account of its better
appearance.  As to the allegation about being charged for water at
the price of cotton, vou can protect yourselves by buying from really
refiable firms who are not guilty of adding damp in excessive quan-
tities.

Mr. DeLra (Egypt): You will allow me to add a few words on
thiz  question. \We have heard with the greatest pleasurc the
explanation from the standpoint of the spinner, and we have also
listened to Abdul Hamid Abaza Bey, who has taken the part of the
cotton merchants.  You have certain objections to our putting water
in cotton. Firstly, you believe that the quantity of water which we
put into the cotton spoils the quality, and, secondly, you do not wish
to pay the price of cotton for water,  As regards the first objection,
vou have heard already what carc we bestow upon maintaining the
quality, what labours we spend upon the sclection of good seed, &c.
You know now that it is as much in our interest as in yours to
uphold the quality of the cotton. Do not think for one moment
that if we take so much trouble from the very start of sowing
the cotton until it comes to the quavs of Alexandria, that we
put excessive moisture In cotton and damage the quality. It is
necessary to put some water into the cotton, but I maintain that,
instead of spoiling the qualite, it improves it. [ assure vou that the
spianers have taught us to put water into cotton, because we have
found out by experience that the cotton which we have delivered in
an absolutely dry state has always been unfavourably judged. There
arc houses in Alexandria who have made the experiment of dividing
one lot into two; in half the number of balex water has been put, and
the other half has been kept quite drv.  The former has been pre-
ferred to the latter.  Corton which has been pressed without being
damped docs not look as nice as cotton that has had some moisture
added. 1 also wish to add that we only put water in the higher
grades of cotton in order to preserve the length of fibre. In the
low-class qualities no water is added. as the length of fibre is not so
important. Morcover, the spinners have every facility for ascertain-
ing the amount of moisture which they rcceive in the lots of cotton
shipped by the various exporters of Alexandria, and they generally
know which of the firms are in the habit of shipping cotton with an
excess of water., °

- L]
Sir,CHarLES Macara: We have had a most interesting and
instructivk discussion. The great thing is to arrive at a uniform
system, a;nd such a system we canpot get through each spinner
making hls own test. We do ot knew exactly how his tests are



24 INTERNATIONAL COTTON FEDERATION.

mide.  Is it not possible to arrange a joint meeting of representatives
of the Liverpool Cotton Ixchange, the International Committee, and
the Alexandria Exchange, to tilk the matter over? Then if rou
can sutisly the spinners that the hest is being done there i« an end
of i, Until something of that kind is done the spinners will have
misgivings, and we wart to remove them. The whole object is to
mike trading smouth. 1 the proposition of Mr. Newton vould be
carred out we might arvive a something which would sati<fy all.

A New Vecrrarin Fiske.

Mro Moz Seuaxz (Germany) T would Bike 1o take advantage
of this oecasion by drawing the attention of the exporters of Alexan-
dria o a new raw material fnr the textile industry, a vegerable silk,
which very much resembles © Kapok, ™ although it js quite different
in its botanical classification. | am speaking of the plant called
CAkon Tin dndia, and which iy called 0 Ushr g Arabic. Until
quite recentle this fibre was used only for stufling  mattresses,
cushions, and similar articles; it had never been spun.  In the lust
few years a chemical process has been discovered in Saxony by
which the vegetable silk can now be casily spun, and this industry
hus developed to g considerable extent. The East Indies have sup-
plicd up to the prescof about 40,000 bales of (his material per
annum, but this quantity is no Jonger sufficient.  Fortunatels, there
are other countries where ** Ushr 7 is to be found.  This plant is to
be met with in many Afvican couniries, especially in Upper Lyypt
and the Anglo- Eﬂ\ptmn Sudan, where Jarge quantities grow in a
wild state. 1 think, thercfore, that Ushy " should be well worth
the attention of the Anglo-Egyptian Government and of the eotton
exporters of Aexandria.

The Conference then adjourned.

MONDAY MORNING, 4th November.

RECEPTION BY VISCOUNT KITCHENER AT THE BRITISH
AGENCY AT CAIRO.

In the morning the delegates drove to the British Agency, on
the banks of the Nile, where they were reccived by Field-Marshal
Viccount Kitchener of Khartoum, K.P., G.C.B., OM., G.C.S.1.,
G.C.M.G., G.C.LE., LL.D., &c., British-Agent and Consul-General.

After having a private conversation with Sir Charles Macara in
his room, and after receiving the members of the Committee, Lord
Kitchener led the way to the terrace, where the whole of the dele-
gates were introduced to him. At the conclusion of this eeremony,
Lord }\nthn(,r after offering a hearty welcome to his visitors,
said 1—

1 hope vour inspection of the cotton industry in its centre
here will be profitable not only to vourselves but to Egvpt also.
Mr. Arno Schmidt, your secretary, last vear gave us a very
valuable report ou his visit. In that report there were many
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hints which have done a great deal 1o improve the work out
here in regard to cotton cultivation. 1 am sure we all owe him
o debt for the trouble he took in making that report. | hope
vour present visit will inercase our knowledge.  You have had
upportunities or ~eving the guadities of the fellak who cultivates
the ~oil, and [ think il he would pay a little more atiention to
the ~otton when it is being picked and being stored, and would

diseriminate @ litde better in the seed which he us

, we should
have more improvements, 1 have no doubt that will come. |
thi= it will come purhaps through the small purchaser in Egyvpt,
who goes round and buys i the various places where cotton
= produced.  If we can get the fellaheen to take their cotton
to more general centres, and the small merchant to know better
the quality of the cotton and to buy only the best, the fellah
will know it is no use 1o produce an article which is inferior.
That experience will teach him much better than we can tell
him.  The small merchant now buss up alt he can, regardless
of quality, but if we can get a better price for the good cotton,
and cncourage means of discriminating between good and bad,
it will be good for the fellah: he will learn that it is worth his
while 1o cultivate the best article.

As regards seed, M. Dudgeon (the Director-General of the
Agricultural Department) is making experiments in new sced,
and we should like your advice as to two new qualitics of sced
which we have got. 1 am sure if we know exactly what vou
want we shall be able to produce it. We have only got a very
small quantity of the seed so far, and it will, 1 think, take five
vears, during which the greatest care will have to be paid in
our Agricultural Department, to enable the sced to go out freely
into the country, and to be of use to vou. It is just as well to
know at once that we arc on the right lines. 1 hope some of you
will give us an opinion as to whether these two products ol our
work for some time now in seed cultivation are really what vou
wint. T hope you will give a better price.  One of the great
requirements of Egypt is a good price for cotton, and we look to
vou to keep it up. If we do all we can to produce the article
which vou require we ask vou to keep it at a goog .price, so that
our people shall be h.app_v and anxious to produce the cotton
whikh vou require.

Sic CuarLes Macara saids On behall of my colleagues and my-

If I want to thank your Lordship most hgartily for the reception
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which vou have accorded us to-day at a time when heavy responsi-
hilities, arising from disturbed state of Eastern Europe, rest upon vou.
Since we arrived in Egypt we have had the most hospitable reception.
The arrangements have been splendid.  Everything has passed off
without a hitch. Here we have seen exactly the opposite of what we
w in America in 1907, when we travelled 4,600 miles through the
Southern States. We were distinctly disappointed to find that
America, which we all thought was an up-to-date country, was very
far behind-hand in agricultural methods. Tn Egypt we have been
immensely struck by vour methods, and by the possibilities that lie
before vou. And 1 can assure vou that it is a matter ol supreme
interest to the cotton industry of the world that Egypt should extract
from the soil as much cotton as possible, Egyvptian cotton is used
for the purpose of making the highest class of cotton fabrics, Eng-
land taking half the crop and other nations the other half. This
branch of the cotton industry is developing much more rapidly than
any other branch, possibly because we now produce cotton fabrics
which only an e¢xpert can differentiate from silk.  For these fabrics
the best of cotton is required, and where the quality is good there
is no reason why the price should not be good also.

As for the cotton trade in general, we should like 10 see all
possible steps taken to improve the cultivation of cotton.  On experi-
mental farms in America we saw land which had been producing half a
bale an acre, with very little extra expense, under scientific cultiva-
tion producing three-quarters of a bale an acre. Our desire is to pay
the planter a fair price, and at the same time to keep the cost of the
raw material moderate. A moderate price encourages a larger con-
sumption of cotton goods than is the case when the cost is exces-
sively high, as it has beeu for the last few years. 1 do not think
there is anything to which Your Lordship can devote vour great
abilities more important than the concouragement of the growth of
cotton in Egypt. Cotton growing will largely benefit the people,
and we arce very anxious that the natives should have full remunera-
tion and full encouragement to cultivate cotton and to improve its
quality as much as thev can. The object of the International Federa-
tion is to promote smooth relationships between those who carry
on the growing of the raw material, and those who manu-
facture 1it.  We want to create confidence, and 1 think there is
nothing more lkely to do that than that those who spin
and manufacture should come into contact with those who
grow the raw  material.  There are very great difficultics
in the cultivation—we ger to know that wherever we go—and
there are also great difficulties connected with the manufacture. The
more intercourse there is between those engaged in the industry the
more likely we are to be successful. My motto always has been
** Live and let live.””  We want all to do well. I assure vou that our
reception heve to-day has given great satisfaction to my colleagues
and myself, akd we thank vou heartily for receiving us.

Lorp KiTcHEXER : | should like to refer to one other point—the
question of deainage. WWe hear very often that the land sin Egypt
has gencrally deteriorated. That is not the case. The land is as
good as it was, but ip places it has become water-logged, and a
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great many arcas have gone out of cultivation or have very much
reduced their acreage under cotton, owing to the water-loggea state.

On that account the Government is taking up a very big scheme
of drainage. That scheme has to be on a very lar le, otherwise
it would be useless, and | have no doubt the effect of it will be to
add a very much larger area to the land undsr cotton cultivation than
there has been in the past. Work of that sort, of course. takes many
years to accomplish : four or five yvears will elapse before the resolts
will be apparent.  If you come aguin in five vears or so we hope we
shall be able to show you a much bigger area under cultivation, and
perhaps better produce than is now heing cultivated.  The amount we
now furn out per feddan is about five cantars, a very good propoer-
tion. I do not think vou will get it in any other country in the world.
This year we shall have a bumper crop, T think. | don’t think we
have ever had as much cotton as we shall have this vear. | do not
know exactly what it will be, perhaps under 8,600,000 cantars, and
if next vear we go oo increasing | osupposce it will help vou all in
your manufacturcs. 1 am very glad to have seen vou, end hope yvou
will enjoy vour visit to Egypt.

The deputation then withdrew.

RECEPTION BY THE MINISTER OF PUBLIC WORKS.

Later in the morning the members of the delegation were
received by the Minister of Public Works, H. E. Ismail Sirry Pasha.
After welcoming the Delegates, His Excellency said that cvery effort
was being made to improve the quality and increase the quantity of
Egyptian cotton. Any advice which spinners cared to give to the
Government, he added. would be carelully considered.

Sir CnarLES Macara, after thanking the Minister for his kind
reception, said : [ think our visit to Egypt is one of the most instruc-
tive we have ever made. Ve are very pleased to see the splendid
efforts that are heing made for extending the cotton crop in Egypt.
Some time ago Egyptian cotton was of hetter quality than it is
to-day, but we feel that it only requires the energy which is now
being put into it to bring it back to what it was formerly. As the
branch of the industry which uses Egyptian cotton is the one which
is developing most rapidly it is of the utmost importance that we
should have this class of cotton of good quality and in very consider-
ably increased quantities. We hope by bringing the various nations
of the world that are engaged in the manufacture of cotton into touch
with the growers, that the growers will be cncouraged tos prosecute
their industry with all the vigour possible. We would rather see
cotton at a lower price than it has stood at during the last few years,
but the qudlity of the raw material needed for these fine fabrics will
always con:lrnand a good price. -

.
The delegation then withdrew.
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MONDAY AFTERNOON, 4th November.
CONFERENCE AT THE EGYPTIAN UNIVERSITY.

The ehab waes taken by B B Sheey Prasha, Minister of Publics
Waorks, who wiid @ It gives moe great pleasure (o receive vou at this
moecting on behali of the Bevptian Government, and to extend
to vou the thanks of the agricaltural community for vour visit.
The sneeting of the producers and the consumers of any agricul-
tural product must be for the benefit of hoth parties, and it is
onls by the exchange of opiuions and ideas that the most cfficient
resuli~ can be obtained. 1 trust that at this conference you will be able
sy ptian Government is domg for the
improvement of cotton and the great importance which the Govern-
ment attaches fo any opinions which muy be expressed by the mem-
bers of the Fedevation with regard to their requirements. Furnished
with the information which yvou can supply our efforts tosvards the
impravament of the jadustry in this country  should bhe greatly

1o rezlise the work which the

assistorl.

INPROVEMENT IN QUALITY AND YIELD OF COTTON.

Mr. G Co Dudgeon, Divector-General of the Department of
Agriculture, Caira, read the ln!km'ing paper —

U LISTRIRUTION.

Abnost exactly two vears ago 1 owas charged with the forma-
tion ol a Department of Agriculture in Egypt, and as soon as |
had got together a staff suficient to form the nucleus of the same, [
selected what appeared to be the most important agricultural ques~
tions in the country and gave them particular attention.

The most prominent agricultural product being cotton, the best
means of preventing the deterioration of the quality, and the decrease
in the quantity per feddan () were among the first matters examined.
Being Jortunately possessed of exceptiopal experience jn cotton grow-
ing in all the most important cotton-producing countries in the world,
1 was enabled to take up both these questions promptly, and to avoid
the many pitfalls which anvone without these advantages might have
stumbled into.

With a view to the improvement of quality, for instance, it
was constantly urged that the primary, if not the only means, to
attain this end was by the introduction of new varieties. Many of
the adyocates of this seern to have had no very clear idea of how to
proceed, or what might be the result of relving entirely upon such
means for improvement.

It is not a difficult matter, as 1 have no doubt Mr. Balls will tell
vou in his lecture upon plant breeding, to produce new varieties of
cotton, but fo obtain onc which shall be suitable for cultivation in a
large part of the country, and which a( the same time shall meet the
exact requirements of the spinning industry, is a work which neces-
sitates a great amount of patient study and one whic)f cannot be
completed within 2 ‘short time. 3

() Roughly=1 acré.
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Most of the advocates [or the introduction of new cottons appear
to have considered that a vavicety vielding longer, finer, and more
silks Hint wis all that we required to satisfy the trade; but experience
i other parts of the world, as well as in Leypt itself, has shown that
the demand is small Tor cotton in which these qualities arce developed
beyond a certain Jimit.  What we understand to be at present most
necessary is a purification of the existing types of cotton, the quality
of which hux been steadily declining. It was to stem the tide of
deterioration that the Department adopted its seed distribution pro-
ject as the inttiad step in w0 scheme of cotton improvement.

Somue of the causes of the deterioration may be referred ro
here as having an important bearing upon the scheme.  There may
be said to be at present in Egypt wbout seven or eight well-marked
tvpes of cotton, the plants of which are often found growing in
adjoining fields, and the cotton from which is ginned in the same
machines.  Both these are causes of deterioration from the typical
form; in the first casce through hybridisation from approximation,
and in the sccond through the mixing of the sced in the gins.
Apurt from these influences upon the purity of the sced, which it s
hardly possible to entirely wvoid, o system had grown up in Egypt
whereby the smaller cultivators, cspecially, were being  supplied
with mixed and inferior seed by the small seed merchants, who were
also money lenders, and upon whom the cultivators had become
completely dependent.

This Jast ix doubtless @ strong Jundamental cause of the
deterioration of the quality. It was ascertained that the small cul-
tivator obtained his sced on credit, but that the rate of interest
charged by the sced merchant, from the time of sowing until he
wathered his crop, brought up the price of the seed to a very high
figure.  As it was to the seed merchant’s advantage, unless he had
arranged o take a proportion of the cotton crop in lien of payment,
to supply the least expensive sced, the cultivator was usually the
sufferer with respect to the quality.

[t was also ascertained that the small cultivator could not
alford to pay cash for his seed, and that unless credit was given
by Government it would he impossible to remedy the state which
existed.

Taking these facts into consideration the Department of Agri-
culture proposed that Government should take over the supply of
seed 1o this class of grower, and that a distribution should be made
to them upon credit; the cost of the seed, without jnterest, being
recovered in the following November of each vear.

Although the Department was only formed on January 1st, 1911,
1 urged that an attempt at such distribution should be made, if
onfv upon a small scale, in that year, in order thar we should be
in a better position to bring the secheme into full working order in
the spring of 1912. The Government rhereupon consgated that we
should commence operations in one province in Lower Egypt, and
placed at the disposal of"thc Department a sufficient credit with
which*ta buy seed. By the time this matter had been arranged,
most of the cultivators ‘had provided themselves with seed for their
xequnen'ent but, in spite af this, the Department disposed of
1,830 ardebs in the one province of Shargja.  Everything worked
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very satislactorily, and the whole of the cost of this seed was
recovered by the Department of Direct Taxes with the November
tax instalment. The distribution in 1912 increased to 40,000 ardebs
('); and it is expected that for 1913 the demand will exceed twice
that amount, as the Government seed distribution has become
extremely popular, in spite of the attempts on the part of the small
seed merchants and others to decry the efforts of the Department
of Agriculture, even to the extent of adopting many under-hand
devices.

[t will be asked, no doubt, from what source the Department of
Agriculture has obtained sufficient seed of good quality to supply
the extensive demands which it has to mect, and in reply it must
be admitted that, without the assistance of the largest and maost
reliable ginners in the country, the distribution could scarcely have
reached the dimensions it has in so short a period. The thanks of
the small cultivator are then largely due to the gentlemen who con-
troi the ginneries, and who, by their assistance, have enabled the
cultivator to procure a good quality of seed at a fair price, in place
of a bad quality at a high price.

Although this supply of seed makes for the improvement of the
cotton grown by a large majority of the cultivators in Egypt, it is
only a portion of the scheme of cotton improvement, the full details
of which can scarcely bec entered into here, bur will be briefly
sketched.

For some vears the seed produced upon the State Domains
lands has been regarded as some of the best and purest in the coun-
try. The distribution of the surplus seed grown on these lands has,
until this year, been entirely entrusted to the Khedivial Agricultural
Society, swho supplied it to the most careful cultivators in the country
at a fair price. It was endeavoured to make a stipulation when
supplying such seed that the resultant seed crops should be obtained
by the Society for redistribution, but the difficulties which were met
with prevented this scheme being carried out.

A modified plan is being adopted now by the Department of
Agriculture, whereby arrangements have been made with the most
important and careful ginners in the country that 50 per cent. of the
seed obtained from the first pickings of cotton bought by them from
those cultivators who planted Domains seed shall be put at the
option of the Department of Agriculture for redistribution. The
cultivators who purchased the Domains seed from the Department
were only permitted to do so on signing a contract by which thev
agreed that the officials of the Department might inspect their fields
at any time, and by which they promised to notify to the Depart-
ment the name of the merchant or ginner to whom they sold their
zotton crop. It is hoped that in this way the improvement in the
guality of cotton will be effected from the top, as well as from the
bottom, in the manner previously referred to.

Other portions of the scheme are in gpnnection with the produc-
tion of pure and regular types of cottons by means of the Megdelian
wocess of breeding at the Department’s experiment farm§, about
which Mr. Balls will speak to you. It is proposed to subnit those

. {

(1) About 218,000 bushels.
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varicties ol cotton produced on the experiment farms which are suit-
able for growth in the country to the spinners for their approval,
and to propagate the seed from the approved kinds until sufficient
quantities arc ubtained 1o be grown upon the State Domains farms,
when they will enter jnto the general ~scheme of seed distribution as
follows :(—

1sf Generation.—Dure seed produced in the Agricultural Depart-

ment experiment farms and transferred to Domains,

9ud Generation.  Available from Domains for distribution to

large cultivators and supervised by Department.

3rd Generation.—Available from large cultivators' fields for dis-

tribution to medium cultivators.

Atk Generation——Available from medium cultivators 1o he dis-

tributed on credit to smallest cultivators.

By this scheme it is hoped to drive out those types of cotton
which have heen so contaminated by mixture with Hindi plants and
with other varietics that they have become scarcely recognisable, and
to substitute annually pure seed Irom the Department's cxperiment
farms through the channels indicated.

DEMONSTRATION FaRMS.

Having shown briefly the manner in which rthe quality of cotton
is receiving the attention of the Egyptian Governmenr with a view
to maintaining its standard, I will now refer to the method by which
the Department has striven to teach the cultivator how he can obtain
a larger quantity per feddan than he does at present.

Circularising printed instructions among an agricultural popu-
lation, 94 per cent. of whom are illiterate, is obviously unsatis-
factory, unless special facilities are given for reading such instruc-
tions to assembled masses in mosques, &.  We have therefore had
recourse to what we call demonstration farms as a primary means of
instruction,

Among the demonstration farms conducted by the Department
in 1911, 11 were laid out in different parts of Egypt specially as
cotton farms, in order to show by comparison with neighbouring
fields that, by the exercise of a little more care in cultivation and the
employment of less heavy waterings, especially in  iosufficiently
drained land, the crop could be grveatly increased.  In all the demon-
stration plots cultivated under the Department’s direction, average
land or that which had previously given unsatisfactory results was
selected, and a contract was drawn up by the terms of which the
Department had the full direction of all the operations on the land,
guaranteed a crop equal at least to that of the neighhouring fields,
and permitted the proprietor to obtain the full benefit of any increased
yield. The cultivator on his part agreed to pay for and carry oot
all the ploughing, sowing, and irrigation operations acgording to
the directions of the Inspectors of the Department. In gll cases the
results obtained by the Department were better than those of any of
the neighbouring fields, and the cultivators in general were so
pleased with the results that very large tragts of land were offered to
the Department upon which to cenduct similar farms in 1912, It

was cLviously impossible to comply with the mgny requests received,
.
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but in 1912 44 demaonstration farms have been under the direction of
the Department upon similar terms, the results from which promise
to be quite satisfactory,  Owing to the small inspectorate <tafl ar
present employved and the manifold duties which have to be carried
out by them in connection with the cotton worm campaign and sced
distribution, it does not appear to be advantdgeous 1o increase the
number of cotton demonstration farms further at present. The
[essons which have been tanght to the cultivators who have visited
the Department’s farms e chiefly those jn canncction with the
advantages accruing from wide ridging and spacing, thinning of
Hindi plants, light hocing, and light watering. an example of
Lew fittle faith many had in our methods at the commencement, the
proprictors of some of the lands told our inspectors that our wide
sowings and infrequent waterings would be disastrous.  In spite of
this our vields were in some cases double and in all cases considerably
 than those obtained in previous years.

In conclusion, | may say that it is gencrally acknowfedged that
both with regurd to the improvement of the quality by meuns of our
~eed distribution, and to the increase of the guantity by our demon-
stration faom methods, we have made an advance, and secured what
i~ of such great importance for future operations— the conlidence of
the tellaheen.

COTTON INSECTS IN EGYIT
Do Lewis GoucH, Enfomologist of the Department of Agricul-
ture, Cairo, then delivered the following paper :—

In most cotton-growing countrics of the world, in addition to
the cultivated varietics, wild species of cotton occur. These wild
cottons the original source of those cotton pests which, not being
gencral feeders, attack cotton and Hibiscus.

In Egypt wild species ol rotton do not appear to vccur, or are
extremely rare.  Cotton has, however, certainly been cultivated for

several centuries.

At the heginning of the last century cotton seems not to have
been growo for fihre, and was re-introduced into Egept about
1820 from India, and later on (rom America. It was, however, the
opening of the Delta Barrage, in the fifties of the last century, which
guve an impetous to cotton growing in Egvpt, and the subsequent
extension of irvigation has greatly increased the aren under this
crop.

Atthough cotton was introduced here, both {rom Amevica and
trom India, no specific cotton pests appear to have been introduced
from America.

Only two insects vecur here, which appear to be restricted to
the cotton plant and its allies.  These are the LEgiptian boll-worm
(Eurias insulana) and the hemipteron known as Oxycarenus hyalini-
pennis.

The btﬁh\\'orm_ Eariax tnsulana, % [ound in India and wherever
cottort grows wild or cultivated in Africa. It has not” ver been
recorded from America. .\ nearly related species, Ejrias fabia,
occurs in India, together with Earias insulana. and i< commoner
there than our specips, doing cousiderable damage to cotton,
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Oxycarenuy hyalinipemnis seems to be restricted 1o cotton and
Hibiscus, although in winter it is olten Jound hibernating ou other
plants, such as maize.  This insect i~ known in Mgiers, East and
West NMrica, Congo, and the Sudan.

A nearhy related species with the same habits oceurs in India,
Hemipre of 1his eenus are restricted 1o Alrica, South Burope,
Southern Asia, Cevlon, wnd New Caledonia

The recent reintroduction ol the cotton plant qnd the absence of
wild speries of cottons, probably accomnt Tor the restricted Jist of
specific cotton insects which are met with in Eevpt. The sudden
extension of cotton growing during the past 30 voars his, however,
cansed  large number of amnivorous inseets o adopt cotton
faod plant.  Most ol these insects are very widdy distributed ;s some
arce wotually cosmopolitan. To this list belong @ Hawk moth (Dile-
phice lvornica), the Egypting cotton-worm  (Prodenia lifura), the
smaller cotton-worm (Laphygma exigua), the American cotton boll-
worm (Chloridea obsoleta), the silvery Y moths (Plesic confusa und
circunilera), the cut-worm (grotis ypsidon), the pink boll-worm
(Gelecliia gossypiellu), and the cotton aphis (1 phis yorghi).

Al these insects were prabably well established in Fgypt belore
the extension of votton cultivation, and 10 i~ due o the sudden
increase of area under the new crop that many of them have taken
to cotton.  The cotton=worm is a case in point.  This insect is
common in all the warmer countries of the world, excepr dmeric
Where it oecurs outside Egvpt (forinstance, in Indi) it never attac
cotton.  Faen in Egyvpt, where it s such an aggeressively Tamiliar
pest on cotton, it seems to prefer clover ur maize. In India its
fan ourite Jood plants arce castor and tobacro; it is not voticed on
these plants i Egvpt, ax castor s not grown on g cammercial
scale, and tobacco Lu]ll\ ation is prohibited.

Dilephila hrornica.—N\ hawk moth, X wrring i Furope, Mrica,
Southern Asig, and Australia, has in Egapt 1uken 1o feeding on
cotton and henna. It Is moure commonly known as o pest on vines,
and is still unimpartant us & cotton pest.

Luphyema exigua—Occasionally Teeds ou cotton, but only dovs
shight dumage. 1t Is almost cosmopolitan 0 range, but is not
recorded from Americ

The American cotton boll-worm is also cosmopolitan and omni-
vorous. Nthough its ravages cause considerable damage to cotton
n America, it h.1> not \ct become a4 secious pest here. It s
interesting to note that in Amerjca it preflers maize to cotton. just in
the same way as our cotton worm does.

The silvery Y moths have been found fceding on cotton, but do
very little damage: they are very widely distributed, FPlusia
circumiflexa occurring in Europe, Northern and Southern Africa, and
India, Plusia confusu being known in Northern and Southern Africa
and India.

The cut-worms, Jgrotis vpsilon and Ewxoa spinifera, fre cosmo-
politan, feeding on the tendes stems of yvoung plants. ®*Both cause
considerable damage to cotton, as also to other crops, notably maize
and cereala

The pink boll-worm, Gelechia gossypivila, whose larvae usually
feed on theseeds inside the cottorf pods, has been found here feeding

]
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also on pomegranates. It is widely distributed, occurring in India,
Egypt, Hawaii, &c,. but has not been found in America.

OQur cotton aphis is Aphis sorghi; it is probably not the species
attacking cotton in America or India. It occurs also in the Sudan.
Its food plants are cotton, maize. and millet.

It will be seen that our cotton insects are tvpically old world or
cosmopolitan species.  The oninivorous species probably existed in
Egypt long before cotton was cultivated.  The species feeding only
on cotton and Hibiscus may have been introduced when cotton grow-
ing was first attempted.

In fooking through the list. one is struck by the fact that no
cotton-leeding  species of Dysdercus has as vet invaded Egvpt,
although various species of cotron stainers pcrur in most other parts
of Africa and India, as well as in the West Indies and America.

There some danger that the Sodan boll-worm (Diparopsis
castanea) may be introduced into this country, but the Egyptian
Department of Agriculture is taking all precautions to prevent any
extension of the list of destructive insects occurring here,

Sir Cuariks Macarv: I am sure we are greatly indebted to
the gentlemen who have addressed us on these very impurtant matters
connected with the grow :ng of cotton.  Since we have been in Egypt
we have added considerably to our knowledge of both the growing
and handling of cotton in this country. Although we are all apt to
think that our own branch of the industry has to confront excep-
tional difficulties, vet I think we must all agree that the difficulties
of the growers are very great indeed. | am sure that the skilful way
in which the problems are being handled. and the experiments which
are being made, wil) have o very material effect in increasing the
supple ol the raw material.  \We have, as vou know. done a great
deal in trying to rouse the governments of various countries to ener-
getic action in regard to the development of cotton cultivation in their
respective colonies. Sometimes we have felt discouraged that we
have not succeeded bertter, but we do not intend to reluax our efforts.
Some nme ago Mr. Dixon. manaa’inq director of the Fine Cotton
Spinners’ Association, and I had a private interview in London with
Sir Edward Grey. Secretary of State for Foreign Affairs, and 1 think
I may be allowed to say that we had something to do with the
establishment of the Department of Agriculture, of whose work vou
have heard to-dav. [ feel satisfied that the more heartily govern-
ments co~operate with representative men of industry and commerce
the more likely are results of lmmense benefit to all concerned to be
achieved.

Sir Charles concluded by moving a vote of thanks to rhe chair-
man and to the readers of the papers. and the proposition was

carried with acclamation.
€

*

In connection with this meeting there was an exhibition of charts,
scientific instruments, cotton ~amples, &e., a description of which will
be found in Appendix [, -
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WEDNESDAY MORNING, 6th November.
RECEPTION BY H.H. THE KHEDIVE.

The Delegates drove to the Palace of Koubbeh, a few miles from
Cairo. where they were received by the Khedive. After His Highness
had cordially shaken hands with all his visitors,

Sir CHaRLES MaCars briefls mentioned the principal aims of the
International Cotton Federation, congratulated the Khedive and his
people on the skilful way in which they had converted waste land into
land admirably adapted for agricultural purposes. quoted the opinion
of an eminent English scientist, Sir William Ramsay, to the effect
that there is no limit 10 the possibilities of the scientific development
»¢ the soil, and said the Delegates were just as much impressed by
the manner in which cotton was being handled in Egypt, as they
were depressed by what they saw in this direction in America,

The KHEDIVE, in reply, said: It is a great pleasure to me to
hear from you the appreciation sou have of our country and our
people. 1t is a great pleasure also to welcome vou in our country,
and to offer my best wishes that I shall see vou again in Egypt.
Personally, I am glad to meet vou. and to hear what vou have said,
as [ also am an agriculturist. It is a great honour for us Egvptians
to have vou here in Egypt. 1 am sure rou will help us with sugges-
tions, which are for the benefit of the country, and we will do all we
can to carry them out.

Sir Cisrees Macara @ We feel that it is a good thing that manu-
facturers of cotton should come into contact with the growers of
cotton.

The KHEDIVE: Yes. absolutely,

Sir CHarLES Macara: The great object of the Federation is to
promote mutual confidence. \We are engaged not in a money-
making scheme, but in a public-spirited movement, to develop great
industries.

The Knepive: That we appreciate. [ thank vou again for the
trouble you have taken to come to see me. | have made a great
effort to return to Egypt before your meetings here came to an end,
and I am very pleased to have bad the opportunity of rec.eﬂ'ing vou.

The Khedive then spoke %o the individual members of the Inter-
national Delegation in English, French, and German.
> B

The Delegation then withdresv.
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WEDNESDAY AFTERNOON, 6th November.

LECTURE ON SEED BREEDING AT THE POLYTECHNICAL
SCHOOL AT GIZA.

Chairman s 110 E. Siriy Pasny, Minister of Public Works.

Mr. W, Lawkesee Bans, the Botanist of the Ngricolral
Department, gave a lecture, llustrated by Jantern slides, on seed
breeding, of which the folluwing is an abstract.  The full lecture,
together with some of 1the mo<t important Jlustitions, will be found
in Appendix L

Historical.— 3 State supply of cotton sced was provided for
LEgvpt by Mohammed i, the fivst of the Khedivial dynasty, in 1820,
This sysfem died out through various causes.  In recent rears the
precautions taken Dby thue ginners have been the onhy  general
systematic influenee. These precautions e delay seed mixture,
and sa retard the deterioration of varicties, but cannotl prevent it

The veconstruction of @ depreciated variety can only come by
synthesis, viz., the introduction of @ new variety, since the old one
has Deen Jost in il own depreciation,

The essential feature of the lecturer 's scheme is that any variety,
onve isoluted, shall never be lost.

The kind of seed regudved.-=This is independent ol the healthi-
ness of the parcnt: thus, seed from December bolls is as good as
secd from the first picking=, when pure strains are used.  Contra-
dictory opinjons on this point arc due to the mixed nature of com-
mercial varieties, thus, latc-maturing plants are commonest in the
late pickings, and the use of first-picking sced checks the multipfica-
tion of Jatc-maturing plants,

Animmature seced will germinate badly, but the plant rexeliing
will not be constitutionaily alfered, though it may be stunted.

Cases of discase being carried by seed are practically unknown
in Egypt.

Two warnings.~—{«) Mavy of the stdements made in this lec-
ture will scem to be opposed to practical experience.  This is because
we are speaking of ' pure strain 7 or *pure line T seed, and o1 a
scheme of pure strain supply, i which vatural selection  cannot
operate, since all the plunts are constitutionally identical.

(b) Most of us are accustomed to regard statements made by
people who study plants and animals as being merely approximate.
This is not necessarily the case, for organisms in pure strains are as
definite in their behaviour and in their teaction to the conditions
under which they exist as is a chemical compound.  Agricultural
hotany is capable of precision equal to that of the physical sciences.

Pyre §lruins.—Pure strains of cotton were unknown until 1906,
when some were isolated here, und by Mr. Leake in India.

Sced of a pure strain gives rise to plants, and these again o
other plants, which are ull identical in constitution. Seed breeding
would be simplest in a new and isolated land, into which we could
introduce one strain only.  Deferioration would be “impossible

.
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{except in the event of ** mutation ); the crup would simply grow
better in one place than in another. This last fact introduc
practical consideration.

i

If Egypt were cleared of cvery grain of cotton, and re-sown
with pure-strain Yannovirch, the crop would be pour in Upper Egy pt.
This fluctuation necgssitates special strains for special districts, and
the mixture and crossing of these various kinds brings about all the
trouble.  This trouble 1x acrentuated by the fact that the hybrids
grow more strongly, produce mare seed. wnd thus inevitably convert
the pure strain inlo a welter of dissimitar individuals.

Types of Sced Supply.—(a) Pure siraing gives the most perfect
uniformity ol ¢rop obtainable, since only the environment can affect
i, Lach pure strain must be kept separate, and fed outwards
through sced stations, scar adter rear, 1o drive the older and more
contaminated seed into the crushing mills.

(b) Seleetion: choosing the best plants from the existing mix-
tures is likely 10 increase the proportion of hybrid plants, and hence
ol irregulariny in the crop, since these hybrids are usually the biggest
plants and bear the best and longest lint, on account of their hybrid
constitution.

(¢) Rejection; rogueing out all non-typical plants is in some
respects better, provided that the type can be recognised at all.

(d) Cultivation of hybrids. A perfectly uniform crop can be
raised from seed resulting Irom the crossing of two pure strains, with
all the advantages of the powerlul growth of the hybrid plants. The
manipulative difficulties render this method agriculturally imprac-
ticable with cotton, though jt is being adopted with maize.

Of these four methods the first has been chosen by the Jecturer
for the future sced supply of Egypt, and begun this year.

Prre StraiNy Seen Sirrma

Ture strains once bred out are scli-fertilised by covering the
plants with nets. Sced from thesc is sown in cages of hne wire
gauze, which exclude the bees carrving foreign pollen.  The seed
from thesc will go into giant cages of the same kind, covering
several acres.  Thus, a sufficient quantity of uncontaminated seed is
ohtained to plant several acres wide-sown, and since bees usually
visit the margin of a plot first, the risk of contamination is relatively
slight in such an area. This area will be situated on a sced farm,
from which large cultivators will be supplied under condition of the
return of the seed, and so the fellah.

Each vear the small cages will be resown from the nets, the
giant cages from the small ones, and the seed farm from the giant
cages, thus retaining sced of the same guaranteced purity every year
at each point.

Every strain held by the central laboratory will be %ept alive as
a matter of routing, if onl® with two or three plants, whether it is
requirell in cultivation or not, so that a change in the demand can
be met if a few years by the introduction of the newly-desired kind

in place ¢f some other one. .
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The kind of pure siruins to grow.—We can either find our
strains in the existing varietics, or make them by Mendelian breed-
ing.  Practically, however, there are no pure strains to find, and
thes have 1o be bred our from the natural hybrids instead of from
artificial bybrids.

Thus we have three principal ways of obtaining pure strais

(@) Sell-fertilise type plants of existing varieties until pure lines
are oblained.

(h) Cross such pure lines together to obtain combinations of
characters which are not easily found by the first method, ¢.g., a
brown super-Sakel.

() Experiment with interesspecies crosses, as Egvptian with
American Upland. to brecd out pure straing with such agriculhiural
advantages as the huge Dol of Traitt. This has been done, and
could be done on o commerciul scale, but It necessitates v clabo-
rute rescarch,

The testing of these strains, however obtained. under field con-
ditions, is the last, and in some wavs the most delicate task of the
breeder.  The lecturer’s method of ' Obscrvation Rows ™ and
Plant Curves ' has simplified the matter considerablv, and in-
creased the speed, since testing can be made with mere handfuls of
sced.  The chicf difficulty lies in the fact thar in wny ope yveur
some 20 such tests should be made for each variety under considera-
tion, each ol the 20 being carried out on a different site.

CoNcLUsioN.

The small laboratory, which will be visited alter the lecture,
vepresents only the thinnest part of the wedge of pure seed which it
is praposed to drive into the cotton crop of Egypt.

The inceprion of the work has been delaved for four veurs
bevond the lecturer’s intentions, but the wedge has begun tw move.

Those members of the International Cotton Iederation who have
grumbled to me m pase veurs about the weakness, irregularity, and
untrustworthiness of our crop may at last anticipate the appearance
of an improvement within a few vears’ time, which improvement will
be permanent and under perfect control.

After a hearty vote of thanks to Mr. Balls and the President, the
mceting terminated.
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FRIDAY EVENING, 8th November.
CONFERENCE IN THE EGYPTIAN UNIVERSITY.
Chairman : Sir Crarees W Macawry, Bare

After a lew introdyctory remarks by the Cituruay, the following
puper on the
MAINTENANCE OF THE SUPERIORITY O EGYPTIAN
COTTONS
was read by Aupuvr Hiawnne Avazy Bey, Director of the Khedivial
Agricultural Society 1—

Apaza BEv said @ Like some of the distinguished speakers who
have preceded me, I (hink it i my duty (o present to you a review
of my work in Egvpt during the past 18 vears, and to this 1 propose
adding a short account of the lustitution of which 1 have the honour
to be the director. 1 do this the more willingly on account of the
wish expressed by some members of this Congress.  Iu his address,
at the opening mecting of the Congress in Alexandria, Sic Charles
Macara spoke of his 20 years” industrial experience, and Mr. Fender]
entertained us with his 47 vears of commercial life in Egypt. 1
desire, therefore, to give you the results of my expurience during
an agricultural career of 18 vears in Egvpt. T propose discussing
one of the most important questions; one that is equally of interest to
the merchant, the manufacturer, and the farmer.  In agriculture it
is. as in any other calling, practive, aided by theory. which plays the
important part, and constitutes the foundation of success, 1 think Lam
able to speak with some degrec ot certainty of Egyptian agricultural
questions {rom a theoretical as well as from a practical standpoint.
As a descendant of farmers, at my graduation at the Egyptian
Government School of Agriculture, b was admitted to the service of
the Khedivial Agricultural Societs at jts foundation, and 1 have been
connected with it ever since.  From the first this Society has devoted
itsell to the agricultural development of Egvpt.  No one can over-
look the service it has rendered to the vountry. It has created experi-
mental farms, chemical laboratories, entomological and botanical sec-
tions, and has established agencies in all the capitals of the Pro-
vinces. The most difficult task for the Society was to persuade the
farmers to give up thejr traditional methods of farming, and adopt the
new methods of modern agriculture. Our official reports sbow that
from 1903, besides issuing circulars and reviews published in Arabic,
French, and English, more than 200 meetings were held annually in
the large centres of the country, where lectures and addresses on
agricultural subjects were delivered.

Abaza Bey then dealt at some length with the various branches
of the work which the Khedivial Agricultural Society had successfully
undertaken in the past, and quoted some sympathetic remasks made
by Lord Cromer and Mc. A. H. Dixon, managing direator of the
Fine Cottop Spinners’ Association, Ltd., Manchester, regarding that
work. f\ﬂ)aza Bey continued: 1 have sketched the work
accomplished in the past, and, satisfied by your presence
amongst us, of the great imterest you all take in this

.
.
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country, 1 ussure you that our Society will continue the work from
an agricultural and commercial standpoint.  The purchase of a new
farm for experiments near Cairo, the crection and installution of
sumiptuous and large Juboratories, stables, stores, and villas for the
dwelling of our large scientific staff, these are a guarantec for the
extension of our work in the future. It 2s for every man 1o do
his best, und God will give him success,” says a well-known Arabian
proverb.  The two gquestions that @ intended to deal with are
cotton planting and the mixing that occurs on the plantations.  As
I have recenthy returned from o trip in America and Europe, my
numerous occupations, and the preparations taken for this Congress,
have made it impossible Tor me to deal with the two questions at
the sume time.  Besides, these two subjects are too Jong to be dealt
with at one sitting,  In regard to the first question, it would be a
pleasure to me to publish in the near future, in detail, all that concerns
the cultivation of cotton in Egvpt, for insertion in vour general
report.  Meanwhile I refer you fo the Book of Agriculture published
by the Department of Public Instruction of the Egyptian Govern-
ment, Vol 11, which contains a vomplete study of cotton planting
by Mr. G. P Fouden, my predecessor.  Mr. Foaden had o most
brilliant agricultural career of over 20 vears in Egyvpt. and con-
tinucs to be the greatest authority on wll guestions dealing with agri-
culture in this countrs.  The rveport of AMr. Arno Schmidt on this
question also contains much information rhar Egvptians themselves
wauld be glad to have widely disseminated.

MINING COTTON.

Lwill only deal at present with the question of mixing cotton,
which seems to me speciadly important to the industrialist and culti=
vator at the same time.  The evil exists.  Evervbody feels it. But
I know of no remedy for it, and I have never heard of efforts to
study it. Before discussing these two points 1 would have liked to
have obtained from vou clear and precise information as to the nature
of this evil of which you complain so bitterly. You tell us in general
terms that our cotton varieties lose their superiority, without telling
vIv and exactly what is vour complaint. The superiority of our
cotton is for us a vital question, and it is to our interest to maintain
it so that we shall not be swamped by the enormous production of
countries of larger area.  \We know that it is for you and for your
fellow manufacturers that we produce this raw material, and we will
be very happy to know vour desires on this subject—1 would even
say to receive yvour instructions—which we will follow scrupulously
in the hope that you will buy our cottons at higher prices, to cover
the expense of cultivation, which constantly increases, and to com-
pensate us for the efforts we are making. This question has been
already dealt with by Lord Kitchener and by His Excellency tbe
Minister of Public Works, at the official receptions held in your
honour ;fand in their speeches vou had the assurance that the Govern-
ment and®he people will be very happy to give to your suggestions
every consideration. Ve know that the question of price depends
on different factors, among which there is that of the production of
cotton in other countries; but we do not doubt that it is in your
power to use your influence largely in our interest, by larger demand

L]
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for our cotton, and by giving it the preference over other varieties.
Moreover, yvour reports of previous congresses show me that we are
not the first producers who have solicited an increase in price for
their cotton. Our case, however, differs from that of other coun-
tries. In fact, Sir Charles Macara, in his replv 1o the American
producers at the Comgress held in Atlanta in 1907, remarked justly
that, instead of asking for an increase in price, they could enor-
mously increase their income by giving betrer care to cultivation, and
by using better methods for increasing the output of their crops.
Such a  reply  could not be made to  us. You have
expressed vour satisfaction with the care and the cleanli-
ness given in  pressing  cotton  while  visiling  our  press
houses at Alexandria; vou have admired the efforts made by the
Aboukir Land Company in the transformation of o large salt lake
into cultivated lands, with dwellings and villas scattered here and
there, and crossed by railwayvs, You have appreciated the cnergy with
which draining, reclamation of soil, and fand levelling arc being car-
ried on on the State Domains which you visited at Sakha, where you
have seen, on the same piece of land, three pairs of steam ploughs,
and 150 teams of oxen doing the levelling of a piece of land which is
not more than a few centimetres higher than the neighbouring land.
If all this, and the speeches of Lord Kitchener and His Excellency
the Minister of Public Works have been sufficient to convince you
that no efforts are being spared by the farmers of this country for the
improvement of the quality and the increase of the production, noth-
ing would more amply reward the efforts of our cultivators, and
encourage them to continue in this road of progress, than an increase
in prices. It is possible that 30 dollars per kantar may be injurious
to the cotton industry, but it is also certain that the actual price of
17 1o 18 dellars is injurious to the agricultural industry in a country
where the average price of good land is £150 1o £200, and where
the annual rent per feddan is £15 to £20. 1 regret that in the year
in which we wanted to act on the advice given in the very interesting
report of Mr. Arno Schmidt, the vear when Mr. Hutton, chairman
of the British Cotton Growing Association, came to acquaint us
with the varieties most required {or the cotton industry, in that very
same year the prices of cotton decreased enormously, [ would like
to believe that it is we who have misunderstood, and so as to avoid
any misunderstanding in the future, we would be much obliged to
vou, il before vour departure you will leave us a clear and precise
answer to this question, and to the one concerning the proportionate
demand of the different varieties of cotton. In my anxiety to solve
this question of price | visited the home of the cotton industry, but
could not gather any information. While visiting Liverpool and
Manchester last September I vainly sought to find out exactly what
there was to complain of in our cotton.

DETERIORATION IN QUALITY. .

No one could tell me, and yet everybody assured *me that our
cotton deteriorated. Mr. Dixon himsell, the managing director of
the Fine Cotton Spinners' Association, declared that he
could not tell exactly what it was; but  observed the
gradnal  deterioration of our dotton by thf Jarger percentage
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of waste in the [factovies It is  well known that Mr.
Dixon is the greatest authority in the world on high-grade cotton
questions, using in the factories of the Association over which he
presides about 80,000 bales of vptian cotton every vear. How-
ever, he is the only one who, withough he did notr answer my ques-
tion directly, helped me 1o solve the problem B relating to me the
circumstances which arc said to have led to the invention of the
comb which is to-duyv the basis of all high-grade cotton spinning.
The invention of this comb is, it seems, due to a hushand who, n
watching bhis wife combing her hair, found that a number of hairs
remained in the comb after the operation.  This hushand applied
the principle to the cotton libres, and invented the actual combs used
in the factorics.  Having secured from Mr. Dixon permission to visit
one of their numerous factories, | studied this comb minutely, as
well asits effects on the cotton fibres. | noticed that while the fibres
of suitable length were easily combed the shorter Rhres fell and
formed most of the cotton waste,  Such loss is not, however, 1otal,
for this waste is sold to another Tactory manufacturing cloths of a
lower grade, and this, in turn would sell its waste to a third, and so
on. Ar the ¢end of this visit | could understand the reasons of the
deterioration of which they complained so much. 1 the idea 1 formed
is correct, it would be only the mixing of rofton varietivs which is
the cause of this waste, and conscquently the cause of rhis dererjora-
tion observcd by the manufacturers.  But if my idea is wrong, |
will be very glad to have it corrected.

Taking it for granted that the admixture of various cotton varie-
ties takes place, that crossings occur among the varieties, and that
the admixture of various gualities of the same varicty are the main
cause of the deteroration ol cotton, 1 intend to dea) with the matter
under these heads: (1) What are the causcs of the mixing?  (2)
What should be daite to prevent it?  The mixing occurs oa the
plantation, either naturally or artificially. 1 mcan by plantation, the
fields with all their dependencies, or, in other words, rhe places where
cotton is treated from its sowing to its ginning.  As to
the mixing which occurs cither in the ginning houses or at
the seed merchants, this has been alrcady dealt with in a
previous lecture.  Let us see first how nature causes this mixing.
This is often due to a crossing, performed cither by bees or other
insects, and, at times, by the wind in the case of two contiguous
plants,  As to the artificial mixing it may occur in the following
ways : (a) The desire of the farmer to sow on the same property two
or three different varieties so as to guarantee for himself the advan-
tage of high prices of at least onc ol those varieties: it also occurs
by sowing the various seeds which have been stored together in the
same store, or in picking, or while storing the cotton, or during its-
bagging. It is during these various operations that the farmers,
cven the most careful among them, involuntarily mix the seed. (b)
The unscripulous work of the small purchaser who buys various
small ots of cotton of different quankties and qualities, and who
mixes them together, either to hide the bad lots he buys.or with
the desire to avoid work and trouble in keeping the varieties separate.
The small buyver, who is often met with at the crossings of roads
not far from the ma(rkct place, should not be forgotten. At the
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entrance of a village or a small town he has spread a few rags as a
store, on which are thrown different small lots that he buys, with-
out even weighing them, no matter what the quality or the vuariery
may be. Nt the end of the day this buver mas hive enough to fill
four ar five sacks, aad it is by the hundreds of such men that the
ginning houses are kept busy.

THE REMEDY.

Let us now look at the practical side of these practices and pro-
pose the remedy. T am sure that all of vou have been convinced
that this matter is of the highest importanee 1o the prosperity of
igypt and the progress of the cotton industry in general, and |
belicve 1 could muke an cffective appeid to farmers, merchants,
and to the Government t unite in the fight against the evil
of cotton mixing.  The part of the farmer being  rather a
matter of purely internal order, | would prefer 1o discuss
the question with my lelow countrvmen in detail in one ar
more lectures similar 10 that 1 have had the pleasure to deliver
on this and other questions in the past. \What makes the task diffi-
cult is the migration of large landowners from the agricultural centres
to the large cities, a movement which for the last 20 years has been
increasing, to the disadvantage of agriculture. This movement is
an obstacle to the laws that could be enacted. In fact, instead of
giving our advice (o a lundowner cuitivating an area of 1,000 fed-
dans, for instance, it is to the hundreds of small farmers who rent
this property in small lots that we should have to give this advic
We have always insisted that care should be given in selecting sceds
for sowing and resowing. in destroving pl(\m\ strange to the variery
planted, particutarly \\hcn the plants are still voung, and in requiring
the tenants of a property to plant the same varicty in one part ol the
property, just as if the landowner cultivated it himsell, and particu-
farly insisting upon cleanliness in picking, &c. We will make the
farmers of the same locality understand that it iz to their interest
to choose the same and best variety for planting ; we will try to have
this question discussed at the meetings of the Provincial Councils;
and we will try to arouse in them an active interest in this question.
We will carry on in the principal centres various experi-
ments to determine the variety most suitable to a district. [ have
begun with the proprietors, and now I deal with the much more
important question of the merchants. T will take the liberty
of discussing at length this part of my study, for [ think
that it depends particularly upon the merchants to maintain
and even greatly to improve Egyptian cotton. I hope I shall be
able to convince them of the value of my proposition, for as soon as
we understand each other I will have more faith in them than in the
farmers to have my propositions carried out, because they are more
educated people and more au courani with the world's &vents, and
aware of the competition thgt is becoming unbearable? They will
understapd easily that united action is the best to fight against the
difficulties that arise; indeed, it is the only way to triumph. Land-
owners or merchants working separately could not continue to pros-
per unless® the industry they are®in connection with be fourishing.
Thgse who have attended the opening of this C8ngress at Alexandria
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will remember the manner in which I defended the reputation of
the Egyptian cotton against the question of humidity, which seemed
to Mr. Lindemann, one of the largest merchants, an argument in
favour of merchants.  As a matrer of fact, 1 believe that in the
cotton industry there arc only two main factors—the producer and
the consumer.  The work of the producer ends with the production
and the delivery to the merchants.  All other details belong to the
other branch, f.e., that of consumption. [t is for you to instruct
the merchants of the wiay in which vou want the cotton before it is
delivered to you. 1 believe that you have more power to have such
messures udopted than we have. It is not that we mean to refuse
vou our support, but T am sure we cannot be held responsible except
as producers, as in any case the merchant is the agent of the con-
sumer.  Before going into details of the practice of merchants in
regard to mixing and the deterjoration of cotton, I would like to
call attention to a (act which T hope will not allow any discussion.
To demand intelligent work {rom an emplovd he must be encouraged
by good pay, and rewarded occasionally,  The emplovd works for
his chief, and the farmer for the consumer; in other words, the
farmer will not give rhe crop all the care required by the consumer
or advised by the authorities except when he findx the sclling price
not anly meets the expensc of cultivation and lcaves a reward for
his efforts, but when, in addition to that, he is given something more
for having offered a better product than his ncighbours have offcred.
It is therefore necessary to give high prices to the farmer so as 1o
enable himi to improve cotton varicties. and a premium for the best
[ots offered lor sale in the market.  This is the way to encourage the
most hard-working among them.

PRICES IN 1862.

It is a well-known fact that it was due to the high prices that
prevailed in Egvpt in 1862 during the Civil War in the United
Srates that cotton cultivation took a prominent place in Egvpt, and
became the main crop of the country.  History repeats itself, and it
is only after a year of high prices that the area planted in cotton
increases, and that the cultvator sccks the advice of the Khedivial
Apricultural Socicty to secure new information on the Jatest experi-
ments carvied out by the Saciety, and to be supplied with sced and
tertilisers. It is sufficient that the price goes down for a year to dis-
courage the farmer and to make him careless. Being myself a Jand-
owner and a descendant of Tandowners, 1 wish to tell vou in the name
of all the farmers of our country that we give vou unlimited power to
make such regulations as vou judge uscful for the production of
cotton of the variety and quality you desire, and we promise to obey
these regulations, provided that vou give us higher prices. It is
really the genuine way to get the farmer to do his best.  This being
adopted as @ principle, let us go back to the study of what really is
going on betfveen merchants and farmews. Let us speak first of the
large merchant who usually in Egypt combines the business of the
merchant and the ginner. Bound early in the season by contract
with spinners to furnish a certain number of bales, his ouly
care is to secure the quantity of cbtton necessary for his ginning
house, and for this refson some buy the cotton they need, regardless
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of the quality, and all compete severely and without harmony, Con-
trary to the practice in America about half the Egyptian crop is sold
before picking, and even some times before sowing.  The other half
of the crop is sold, it is true, after picking; but 30 per cent. of this
last half 1s sold in ghe interior to small dealers acting on their
initiative for speculation, the others working for larger merchants.
In both cases it {s to the lurge merchant that these ots purchased by
small dealers come. He pavs a price lower than the market price
for such mixed lots. [t seems Mrom the above that it is only a quarter
or a third of the total crop which is bought by the merchants in a
regular way, that is, alter sceing the sample and examining the lot.
The farmers who sell their crop belore it is picked and those who
patronize small dealers are very numerous.  Not one among them
cares the least about the qualin he produces, but, on the contrary,
their main interest is to increase the quantity by any means.
Unlortunately, it is the forcign plant and particularly the hybrids
which have the most vigorous growth.  The farmer, anxious to
increase the quantity, keeps those bad plants. | have been through
the fields of small farmers and scen Hindi plants which 1 requested
them to have vemoved. " Why take so much trouble?” they would
answer,  \We have sold already our next crop, or the town mer-
chant will buy the crop anvhow at « high price. ™ This reasoning is
vight to some extent, for, in fact, the merchant buys the crop at a
price relatively high, but he makes up the difference in the weight,
for in calculating the prire he does not care about the consequences
ol such praceedings, which tend 1o injure the reputation of the
quality of Egyptian cotton.  The merchants pay to the farmers for
the first picking a price much higher than that paid lor the second
picking. and even some among them refuse to purchase second and
third pickings. This makes the cultivator delay his first picking
olten until a good deal of cotton falls on the ground, so as to be
able to make in one picking what ought to be made in two. The dis-
honest farmer finds bimself forced to mix these pickings together to
have them pass as a first picking. It is true that in such cases
when the merchant discovers the wrong the price is lowered for safe-
guarding his personal interests. The result of such a combination
beceomes a plot arranged by the merchant and the producer against
the spinners and the reputation of the Egyptian cotton crop. This
ought to receive most careful attention. To remedy these condi-
tions, 1 suggest the following @ (1) When a merchant makes a
contract with a farmer for buying his crop he ought to introduce into
the contract a clause of this kind : ** Though the price has been fixed,
let us say, at 50 P.T. per kantar higher than the market price, this
margin remains the same for the cotton of middle quality ; for better
quality an addition of 25 P.T. is made, while for inferior quality a
decrease of 25 P.T. is liable.”” A system of arbitration similar to
the one in force at Liverpool would be inaugurated in the capital of
each province and a Court of Appeal at Alexandria. Such a clause
must be glear and precise and written in every contract in large type.
In this manner the farmer will understand that the price depends
upon the quality of his crop. Measures should be taken in the word-
ing of a rhodel-contract in ordef that the merchant could not take
advantage of such clauses to injure the interest of the farmers. It
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should be stipulated, far instance, that in case of disagreement a
sample in three parts will be sealed and one be given to the seller,
the other to the buver, the third to the committee of arbitration,
without in any way delaying the delivery of cotton or its payment:
but only 1o keep for future settlement the sum of 25 P.T. per kantar,
which will either constitute a reward or penalty for the farmer.  (2)
The merchant would have to stop his relations with the small dealers
and buy direct from the farmer according to samples. In this con-
nection T am glad to pay public tribute to one of the numerous great
achicvements that Lord Kitchener has accomplished in Egvpt. 1
mean the halakas of cotton, which creation has for its object ihe
suleguarding of the interest of the illiterate f(ellah from the
unscrupulous  and greedy merchant.  These halakas are public
markets in the centre of cotton districts, where farmers carry
their cotfon to be sold under the supervision of the Government
agenis.  Thus the farmer is enabled 1o sell his catfon after it is
examined by the merchants, to the mutual advantage of both. 1
earnestly hope the merchants, as prool of good faith, will encourage
this project, and help the farmers to sell their cvop in the
halakas.  (3) The merchant ought to encourage the farmers to keep
separate the cotton of cach of the three p)ckmﬁq by buving all of
them, or finding someone to buy what he does not need, and before
bu)"\ng the first picking he ought to ascertain that the second and third
pickings are still on the trees, or in the store.  He could also try not
to atfract the attention of the farmer to the great difference of price
in the diffcrent pickings.

APPEAL TO THE GOVERNMENT.

Before closing [ must make appeal for the support of the
Government, whose co-pperation is necessary 1o get an ideal result
in Egypt.  Abwayvs mindful of mixing as the main cause of the
deterioration of Egvptian cotton, | believe the support of the
Egyptian Government is indispensable 10—

(1) Forbid transactions made hy the small dealers of whom
have spoken and make it unlawful to sell except in halakas, unles
the merchant gionner buvs the crop of large farmers direct, /.c.
without any agent.  This would be a simiar application of the
principle of the law making obligatory the transport of animals to
slaughter-bouses.

(2) Forbid the planting of more than one variety of cotton, if
not in the district or village, at least in the one property.

(3) Require for the sale of seeds a special permit similar to the
‘roksa,”’ or license, imposed on the merchants of fertifisers and
liquors, &c.  These measures would result in keeping out of business
the class of merchants who in all the markets of the country and in
the village sell bad seed without taking into consideration what the
seed will produce, and will give the Government the right of inspec-
tion and supervision of the sale of seeds

(4) Find the means to give rewards for the best Iots of cotton
of a village sold in the halakas. This reward could be given by the
Central Government, or by the Provincial Council, either in money,
medals, or even a simple certificate that would encourage the farmers,
the expense of which @ould be borne by the merchants.




OFFICIAL REPORT, 47

(5) Popularise the gencral principles of modern agricufture.
Tr is high time that the Egyptian should understand that he is not
born a perfect farmey.  Recent discoveries, the xompcm\on of other
countries, the study of fghting the various pests, all these have
made of agr:culture a most interesting science abounding in prob-
tems not vet solved. *

This is vot a new idea, and 1 am not asking for Egept what is
not found elsewhere, such as in America, io Englund, in Japan,
and in almoss all the cnuniries of Europe, which depend on
agriculture much less than Egypt dves.  This is a study in which 1
have taken the deepest interest, particularly during my last trip;
and on which I proposc to present 1o Lord Kitchener « full, detailed
report, which 1 am quite certain will bave his attention. 1 conclude
with the hope that the Government, the merchants, and farmers will
co-operate with perfect harmony in a question of such vital import-
ance in Egypt. I am sure you will take part in this co-operative
movement and encourage it for the mutual benefit of all concerned.
I hope, and all the Egyptians with me—iou «will pardon me if [
vepeat mysell-—that vou will increase the demand for Egvptian cotton
and maintain the prices high enough 1o cncourage the fnrmers, for
they know that you, as spinners and manulacturers, preside over the
destinies of cotton.

The Crarman : 1 am sure yvou will agree with me thot we have
fistened to a most admirable paper, and that Abaza Bev has gained
a thorough grasp of the subject during the 17 vears he has been
taking a prominent part in trying to improve the agriculture of
Egypt, and especially the growing of cotton. We have seen
sufficient during our stay in Egupt to convince us that growers have
to face very great difficulties indeed, perhaps much greater than we
had previously known. Trom that standpoint T think these Interna-
tional Congresses are doing @ very great deal of good. We are also
trying to deal with the smooth working of the distribution of the
products of our spindles and looms, and to promote harmony amang
the nations of the world by inter-trading. There is nothing to my mind
that will promote the welfare of eversonc connected with (his great
international industry, which stands sccond to none as regards the
clothing of the people of the world, than that all who are engaged in
it should have complete confidence in each other. We want the
planter to bhave f{air remunecration for his labour. It would be a
calamity if the pricc of cotton became so low that the grower would
not be encouraged to go on growing, but ¥ do not agree with \baza
Bey here, that a high price must necessarily be in the interest of
the grower.  What we want is to bave a price that will pay him, and
that will pay the spinner, and that will not handicap in any way the
consumers, who, you must bear in mind, represent a large portion of
the poorest people in the world. If we, by bad marketing, or by
people coming between -the grower and the spinner, or b® gambling
operations, add to the cost of the raw material, it is®against the
interest ot everyone connected with the trade. That is what we want
to deal with drastically. [ have been engaged in this exceedingly
hard fight a great many years now, and T am clad to see that the
Presuent Elect of the United Stzﬁec has <hown in his election cam-
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paign, that he is determined to deal with persons who exploit the
grower, the spinner, and the manufacturer. I may quote the
opinion of @ well-known multi-millionaire of my acquaintance who
says that the day of the multi-millionaire is over, and that the
people of the world will not tolerate many more of them. The legiti-
mate middleman we must always have—he is a necessity. The people
we want to get at are the people who have no interest in growing,
spinning, or manulacturing cotton, people who simply gamble. The
problem is very difficult, but by patience and perseverance we may
eventually overcome it. Before [ sit down [ will ask the Secretary to
read u resolution which was passed hy the International Committee.

M. Arxo Scuaip @ The resolution is as follows i——

“The Cmnmxtzee of the ]munanondl Federation of Muster
Cotton Spinners’ and Manufacturer ssociations will undertake
to circularise its members in the countries of the world in which
Egyptian cotton is used with the object of obtaining statistical
returns of the quantities of cach kind consumed, and, i{ possible,
an expression of opinion as to the types most likely to be of
service in the future. The Commirttee desires to urge upon the
Egyptian Government department concerned and upon the cotton
growers of the country, that the strength and the uniformity of
fibre of the old tvpe of Afifi should be recognised as two funda-
mental conditions in any kinds of cotton that are to be raised.”

After discussion, this resolution was unanimously adopted by the
meeting.

The Cuatrman: 1 should like Mr. Howarth, whose hrm uses
80,000 bales of Lgyptian cotton per annum, and who himself
manages a section of the Brim with 450,000 spindles, to give us the
benefit of his experience.

Mr. Wa. Howartit {England) suid @ After the many kindnesses
that we have received at the hands of the Government of this country
and its people it would ill become me if 1 failed to answer the call
of our Chairman 1o give you the benefit of what little
experience I may have had in the cotton trade. ! am not an
old man, yet I have been in touch with the cotton trade in a practical
way for 32 years, so 1 think 1 can claim to have some knowledge of
its working and of the classes of cotton which are necessary for
Lancashire aud for other users of Egvptian cotton. One gathers
from the paper of Abaza Bey that he had not been able to discover
what are the deficiencies in the quality of Egyptian cotton of wbich
the Lancashire trade so bitterly complains, and yet I think he himself
has told us what those complaints rest upon. Mr. Dixon told him
of an extra amount of wastage io the cotton, and I can tell
him that users of the old standard cottons agrec there has been a loss
of strength noticeable by spinuers who use those qualities. 1 am not
going to suggest the reason for the loss of strength and the extra
wastage. < think Mr. Dudgeon Mr. Balls, and Dr. Gough have
>hown us in‘their pictures and in their irctures how in the cultivation
of cotton these weaknesses may develop, and Abaza Bey has shown
us how these weaknesses are often advanced deliberately by the
farmers themselves. \We have all admired the work of the agricul-

tural scientists, and we have hafl amplec demonstratiof that the
L
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Egyptian cultivator is a practical furmer, and knows his job.  Nod
when we get practical industry and applied science running hand in
haod, and working in conjunction, we can vest assured that the
object which we seck to attain, the securing of a better staple and
less wastage, will be attained.  Running all through Abuaza Bey's
paper was the one predominant note that the price should be
increased.  We do not fix the price of cotton. 11 is the demand that
the world makes for our goods that fixes the price. There is one
way i which year in and vear out the farmer can get a premium on
his cotton, and that is by avoiding the mixtures.  Abaza Beyv has
pointed out—I] am quoting bim fairly—that the farmer, knowing
that he hus sold his crop, oltentimes puts into his delivery of what
should be hrst pickings, cotton which rightly belongs to the second
picking. Thus he takes advantage of the merchant for one season,
he lowers the quality of his high-gradc goods, and the sced wil) bi:
of an inferior fype. The vear following, the merchant and the
spinoers know what 1o cxpect from farmers who act in this way

The farmer would be well advised to abide by his contruct honestly
when ence he has made it. It nceds to be thoroughly understood
that the manufacturing of Egvptian cotton is a highlv-specialised
trade, both in the machines and in the goods that are made.  \When
the machinery is put into a mill calculations are made as to what
type of votton is going to be used there, and often the range that the
machivery is fixed for is very limited.  You cannot turn inch and a
half and one inch staple into the same machinery. ) few
concerns  have adaptable machines  which 1osping o fairly
wide range of staple, but there are limits even to that.  And
when a mill is fitted up for its tvpe ol work, it is
fixed definitely for at least 20 years.  You will understand
that its owners want a regular running quality of cotton all the
vear through.  That specialisation also refers to the finished pro-
ducts. It is subdivided in many ways, and if vou vary the cotton,
even i it is of similar length staple, you may alter cntirely the
character of your production. The demand for your cotton depends
absolutely upon the users of vour cotton meeting the needs and
touching the fancies of the consumer, H we get a class of goods
running, made from a certain class of cotton, and without our know-
ledge the cotton is varied, our goods are varied too, they take dve
in a different fashion, the finish of the goods is altered, and we get
into trouble.  Our demand is cut off and it reacts upon vou in a
severe fashion the following year.  The main thing we have to
aim at is a regular running standard of cotton, giving a regular
strgngth, vear in and vear out, and free {rom mixtures. In
that way 1 guarantce vou will get the full price that your
commodity is entitled to in the world's markets, and
we shall have less trouble than we have had in vears past. It seems
to me that when we have complained as to the quality of the cotton,
Lgypt has promptly thought we were complaining of the type of
cotton and has immediately set out to produce a new®type. That is
not what we need. Occasionally, of course, we do need a new type
of cotton because we want to touch the fancy of the world in a
different way, but whenever @ new cotton is introduced it should be
introduckd quictly and tentativilv. We want to get a market for it

L]
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before it is thrown in immense quantities on the world. At this
moment there is an idea that what is wanted is long staple growths
only, but the fact s, there is a eater demand for the medium-
length staples than for the extra superfine staples, which cannot be
utitised except by a proportion of the spindles. What we speak of
when we talk of deterioration of qualities i< gdeterioration of all
qualitics.  We want vou to produce the best of cach 1ype; not to
produce new tepes. I vou produce immense quanntics of a
commodity that i< not freely used naturallv yvou will depreciate the
value,  Jts intrinsic worth may be greatly in excess of the worth of
another cotton  running  with it,  but at the same time
the actuand price vou will get in the world’s  markets  will
De Tess, berause there is an infinitely less number who can use it and
an infinitely Jess vumber of purposcs to which it can be applied. That
i< one of the principal facts that Abaza Bev and his colleagues should
take note of.  So lar as we are concerned, we will give them oll
the advice we can as to the character of the cotton we need. We
will assist them in every way possible and encourage the application
of common-sense business methods from the planting of the cotton
tu its delivery in Alexandria. 1 may say, perhaps, that what we
want is a considerable weight of cotton which can be used in medium-
priced goods.  \What farmers should realise is that they cannot
produce cottons all over Egypt which will secure the same price. |
have a friend neur me who uses an immense sweight of Upper Egypt
cotton, hut when the price gets over « certain figure his trade is cut
in hall.  American cotton is switched into use and takes the place of
Aslunouni in all districts where his varns are delivered. You say 1ou
must produce ceytain qualities only to be sold at a given price.  If
you are aiming at an even price for cvery quality you will never
attain your end.

Movsrarna EFF. Apper MEeGin (Egypt). one of the inspectors
ol the Rhedivial Agricultural Socicty, asked if nothing could he done
to encourage the sale of the cotton direct 1o the consumer, and the
fixing of the price to be given to the native in the local market,

My, T. Cienorivs (Austria): There is hardly anvthing to add
to the excellent specch of Mr. Howarth, but from the Nustrian point
of view 1 want tu confirm what he said from the English point of
view. Aff cotton has degenerated so much  of latc  that  the
Austrians have not found the spinning of it remunerative. What we
require is cotton of good length and goud strength which does not
produce wuch waste. If the cotton ix improved the planter will ger
better prices. Certainly, of late vears the price of Egvptian cotton
has not been low considering the falling off in the qualitv. Indeed,
the falling off has been so great that the price should have been con-
siderably lower than it has been. \When spinners come to Egypt the
farmers here have a natural pride in showing their best qualities,
but it is not the best qualities which we require in anything like large
quantities. \}'hat we want in large quantities is a good medium
quality, v

My J. Cuarxoek (England): I have been very much interested
in the paper read by Abaza Bev. e all agree after what we have
seen that there is a great desirc all mver Egyvpt for an improvement

«
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in the quality of Egyptian cotton, and that much energy and deter-
mination are being shown v promote that end.  The [(ruits of these
labours will be seen in the luture. It is equallv true that in the
past the quality has detcriorated very much.  Lust year the quality
was not good at all.  Perhaps the catton grown in Upper Epvpt
had not so much deteriorated as that of Lower Egypt, but at the
same time there was great detevioration in both kinds, | may say
that the firm [ represent is the greatest user of Upper LEgvptian
cotton in the world. 1 think 1 was the tirst io Lancashire to us
that class of cotton. I am using more Upper Egiptian cotton than
[ ever used before, but last vear | orejected a very constderable
guantiry ol it, at jeast 2,000 bates, because the quality was so poor.
[t is asked why vou cannot get the same price for the cotton of
Upper Egypt as for that of Lower Lgypt in the same grades. The
reason is that it is not so good. nor so strong. 1 make varns
which compete with yvams made trom American cotton, and when
Upper Egyptian cotton is at i reasonable price T can compete.  But
the prive must not get too high.  The merchant who has been
accustomed to paving 20~ a piece or 30s. a piece will go on
paving thar amount, but jf vou put 2d. or 3d. « piece more on he
will not pay i, He will suggest something being taken out of the
cloth rather than pay an advanc Abaza Bey savs we should pas
maore money, and that is an excellent idea for him. Buot for the
pour spinner 1 do not know thar it is very practical. [For vea
good cotton never touched 8d. per Wb and latterly we have bet
paying 9d.. 10d., 11d., and I~ for it, and my friend suggests more.
[ think the prices we are paving ought to be enough to encourage
these gentlemen to grow cotton. [ am afraid the price of land has
something to do with the advance vou wre seeking. 1 vou put up
the price it 15 quite certain that some spinners will use American
instead of Egvptian cotton.  Referring 1o a remark which Mr,
Howarth made as to high prices, 1 want to sayv that if you grow too
much of a higher elass of cotton, inevitably the price must come
down. If vou give me Sakellaridis at the same price as second
pickings of Lower Egvptian | could pot use it. My machinery would
not deal with it.  The staple 15 100 long for me. If vou grow
higher grades of cotton and leave out of consideration those who
use the lower grades of cotton, our commodity will be very scarce,
it is true, but the better grades will have to come down in price.
From my point of view | want something which will compete with
American cotton at a fair price. [ am sure that there would be a
market for all the lower grades of cotton you could grow in Egypt,
whereas if yvou produce all the higher grades vou will hardly have
any market at all.

Mr. Caspar JENNY (jun.) (Switzerland): We have heard that the
Egyvptian planters want a higher price, but that the spinuer cannot go
beyond a certain Jimit. If the planter wants a higher pricg he must
find some means of obtaining cheaper money. It is evidemtly because
of the high price of his land that he makes these continual demands
for a higBer price for cotton. As to the suggestion that spinners
should work for an amalgamation and purchase direct from the
growers, that I think we are hardly prepared for yet.  The prices at

L]
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Alexandria will be properly regulated, T think, by the great competi-
tion among the Alexandria merchants. 1 should like to add onc
rermark about the new class of cotton which it has been the practice
to introduce almost every vear.  These new kinds of cotton involve
greaf outlays on new machinery, and that, of course, cannat be for
the advantage of the industry. A good class of cotton yunning
from ycar to vear is what the spinning industry wants.

My, 8. Cuavss (Germany): Speaking for German spinners, 1
catirely support what Mr. Howarth and My, Charnock have <aid. [
want 10 complain about 1the lurge amount of mixing which takes
place, especially in the first picking., with the intention of getting a
higher price, and to confirm what has been said of the disadvantages
resulting from the introduction of new tvpes.  Continental spinners
often buy for Jong periods shead certain types of cotton to which they
have been  accustomed. but  when  deliveries  come  the
exporters make the excuse that the type of cotton has not come up
well this scason, and the buver will have to be satisficd with some-
thing clse.  Of course, that cannot be ar advantage to the spinning
industry. and ought not to exist. Spinners ought 1o be able to rely
on getting the same type of cotton from scar to year. I also wish
1o protest against the amount of water which is put into votton,
partly in the fields, partly in the gins, and partly in the presses, a
process which leads to a large amount of waste, The quality of
cotton frequently becomes inforior vwing to its having been ginned
too carly. 11 it is ginned before it is guite matured it begins to curl,
and that is another druwback in the spinning.  Another point is that
the German spinners desire to have a regular staple. Thee do not
wish to have a few long fibres, and some short ones. Their aim is to
get a uniform staple. 1 should like to add, that 1 heartilv approve of
the ides of @ joint committce of the International Federation and the
Aexandria General Produce Association to conler over these matters.

Mr. 8. Newrox (England) : Ove question I should Dke to ask
Abaza Bev. if he will not think it impertinent. T have been given
to understand, since I came to Egypt, that the small farmers who
take their land from the landowners, are obliged to sell back their
cotton to the landowner. Is that so, or ix it not? 1 so, has the
smalt farmer any control over the price” 1 have also been told that
after they have sold their cotton to the landowners, if there is a
surplus left at the end of the season, they divide that surplus with
the landowner. Again, if it is not impertinent, I should like to know
if that is so.

Apaza BeEv: As we are here for free discussion hardly any ques-
tion can be called impertinent. No landowner can control the price
that the cultivator gets for his cotron, except it be in the case of a
landowner who helps his tenants to sell their small quantities of
cotton, kpowing that dealing with large quantities of cotton, he can
help themato a better price than thev can get. If the tenant says
to the landowner, ‘“ Please ger awa¥. Here is your rent, or the
security for it,”’ then the landowner will never intertere.  The
Egvptian farmer is very cute and wifl not be misled by the land-
owner or by anybody else. VWhenshé disposes of his crop, any money

.
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that comes from the crop is for him and for him alone. The land-
owner takes just what is due to him and the balance is left for the
cultivator.

Mr. F. A Tomuinsox (England) @ 1 should like to emphasize our
complaint of the deterioration in the quality of the cotton. 1 admit
that Nakellaridis and Joannovitch have maintained their strength
and quality for a large number of years, and ought to be encouraged,
but the cotton that scems to be capable of being cultivated to the
most advantage, both to growers and spinners, is Nubari.  Let that
take the place of Afifi, which there is no advantage in prolonging.
You will find, if you make enquiries, that Jast scason every mer-
chant had large quantities of Affi leflt over, whereas every pound of
Nubari cotton was soid. [ wish to emphasize the fact that we do
not want any more new growths.  \We have Sakellaridis, Joanno-
viteh, Nubari, Upper, \bassi, and Voltos. Keep up the quality
of these and do nut encourage any new growths, or at anyrate do
not inflict new growths upon the spinners unti) you have proved that
they are of commercial advantage both to you and to them.  Of
course, the cultivator always wants a high price. I have been in
the trade sufficiently long to have bought a great many thousands of
bales at hall the price of to-day.  We have had Egyptian at 4d. and
44d. It bothers a good many of us to know why you are com-
plaining to-day when the price is 100 per cent. more. Another
point. I am told there is a new way of buying Egyptian cotton
which is largely prevaleat, called ** buyving on call.” 1 wonder if a
spinner thinks when he js doing that, that cvery pound he buys on
call he is selling short. It is a most dangerous practice, cspecially
when you remember that at no one time can you command a heavy
stock of Lgyptian cotton.  That is the way in which a corner in
Egvptian cotton may arise, and is the only way to give Abaza Bey
the shilling a pound he wants, and, in fact, it may raise the price to
any point the successiuf speculator may desire.

Anaza Bev: Although some of vou say vou do not fix the prices,
we have heard from you, and still hear from you, that you are willing
to give good prices il the quality is good.  That seems to show that
you have something to do with prices. I think it is my duty as a
grower to say that 1 want good prices.  You point out to me that
the price is already much higher than it was. [ will tell you why.
In former vears the price of land in Egypt was not as high as it is
now, and the expense of growing cotton was not as high as it is now.
Everything has changed in Egypt. A price that was satisfactory ten
years ago cannot be satisfactory now. You say there is a limit. We
do not ask for 30, 40, or 50 dellars, but 17 dollars is not sufficient
to make the growers do what you want, and give the best attention to
his land.

Mr. Tomrixson: I should like to ask Abaza Bey if it is really for
the good of the cultivators that they should get theses very high
prices? Two or three yearg ago, I know, cotton wer& up to very
high priges owing to the short crop. Then there was a land boom,
and | am told that put the value of fand up two, three, or four times
its original price. Does Abaza Beyv wish us to go on paying more
mon~y for cotton so that the price of land can continue to go up?
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Is that what we are working for? Always to put money into the
pockets of the landowner? Is it not time something was done to
keep rents down ?

Ausaza Bev: 1 agree with vou. | am not asking for very high
prices. Let us have a moderate price, a good price. Let us mect
half way; say the prices that have been prevailing for some vears,
during which we have been doing good work and you bave been
doing good work,

Mr. Tomuinsox: [ am not wishful to make this into a personal
discussion, but it scems to mc that on a basis of 6d. per pound for
American futurces, in normal times good prices would be: Is. for
Salkellaridis, 11d. Joannovitch, 10d. Nubari, 8d. to 9d. Upper. 10d.
Abassi and Voltos. T am not taking Afifi into account, as it has
become so irregular in quality and price, that it would no longer
have a standard valuc, but for the influence of the speculator and
“contracts.””  You would make a good deal of money at these
prices, even taking into account extra rents, increased cost of labour,
and everything. 1 think that is the limit to which the English
spinner can go.

Apaza Bey @ Ts that the limit?

Mr. Tosvixsox: That is the limit.

Apaza Bry: If they do not think that limit is sufficient they
had better grow maize or wheat?

Mr, Tomuivsox @ Yes,

The CHamrvan: I am sure we must all be impressed by the
practical tone of the discussion this evening. 1 have no doubt it
will be productive of a very great amount of good. [ am prepared
to admit with Abaza Bey that there has beeo considerable increase in
the cost of production. At the same time there has been a con-
siderable advance in scientific methods of cultivation.

VOTES OF THAWKS.

Sir CuarvLEs continued :—

We have now come to the end of our Egyptian Conferences. In
all the important work undertaken by the International Cotton Federa-~
tion it is doubtful whether there has been anything of @ higher educa-
tional value than our visit to this country. We have had the
experience of visiting the ancient glories of Egypt, and we have been
immensely impressed at the same time by the evidence we have had
of the skill and energy with which agriculture is conducted to-day in
every part of the Delta. The object of our Federation is to bring the
various sections of the industry into touch with each other. Cotton
growing, of course, is the basis of our industry, and it is well that
spinners and manufacturers, who know so well the difficulties which
they have® © face in the conduct of their own business, should have
opportunitiés of forming an opiniorf of the difficulties wh!ch the
growers of the raw material have to overcome.

Many things have contributed to the success of the visit
which is now drawing to a close. Tirst, I would mention the

e
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gracious reception which was accorded to every member of the Con-
gress by His Highness the Khedive, himseil an ardent agriculturist.
The fact that he is so deeply interested in farming pursuits is, of
course, of vast importance and of great benefit 1o Egypt. Then we
had the good fortune to be received by Lord Kitchener, who was
equally gracious in receiving and shaking hands with alf the dele-
cates. Lord Kitchener has had 20 vears’ experience of Egypt, and
we all feel that if it is possible for him to continue to devote his
great abilities to the development of the country, and to the improve-
ment of the conditions of the fellaheen, in whosce Jot he takes special
interest, all the nations of the world will share in the bencfit. 1
would further refer to the kindness which we have met with from
His Excellency Sirry Pasha, the Minister of Public Works, who has
also charge of the Department of Agriculture, and I would further
refer with gratitude to the assistance we have had from Sidky Pasha,
the able Under-Secretary of the Ministry of the Interior, who acted
as President of the Reception Committee, who was with us at
Alexandria, and who has done so much for us in Cairo.  Every-
where we have met with Kindness and haospitality, which we shall
never forget. Our most cordial thanks are due also to:—

H. E. Izapi PasHa, Governor ol Alexandria and President of
the Municipality, who placed a room in the Alexandria Town Hall
at our disposal and entertained the Delegates and ladies at Nouzah,

Mr. P. Fenperi, the President of the Alexandria General Pro-
duce Association, who made the arrangements for us to visit the
cotton presses in Alexandria, and who, on behalf of his Association,
cntertained us to a banquet at San Stelano.

Mr. Percy CarRVER, Chairman of the Société de Pressage,
Alexandria, and to Mr. Axrox MiLLs, General Manager, for their
kindness in granting us permission to visit the cotton presses in
Alexandria, and lor conducting us on the occasion of the visit.

THe Apouxir EstaTe Cospany, Lto., and stafl, especially
Mr. De CLay, the sub-manager, who showed us over the interesting
estate, and entertained us to tea.

Mr. P. W. Carver, M. Huco LixpEmaxy, Mr. C. J. CuoreMmI,
and Mr. A. T. KirsoerF, who entertained the party at the ginneries
at Kafr-el-Zayat. Mr. Choremi also acted on the Egyptian Recep-
tion Committee.

H. E. Mones Pasua, Governor of the Province of Gharbieh,
who organised a magnificent reception at Tantah.

Mr. R. Srorrs (Oriental Secretary to Lord Kitchener), whose
valued co-operation has been much appreciated.

H. E. BircH PasHa, who gave us permission to visit the
Sakha Estate of the State Domains, and in this connection also

Mr. H. C. JerFerys, AubeBeau Bev, and Woops Bey,
Agricultural Experts of the State Domains, who ei\'blained the
various branches of the wopk carried on on the Sakha Estate.

H.'E. Mouamep Bev Asper Nesy, at Mehalla Kebir, who
showed us his cotton and silk weaving- plant. The looms have
remained substantially unaltered from the earliest times.

»
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H. E. Rasyy By, Sub-Governor of Gharbieh.

H. £. Hiyupy Bry, Commandant of the Police at Gharbieh.

H. E. Masouer Bev Bapry, Mehalla Kebir, who entertained
the pariy to tea.

H. E. Asin Bey Wasie, Governor of the Province of Gizeh,
who made the arrangements for our visit at Sakkarah, and enter-
tained the party to tea on board the steamer.

Alr. B, Pearsox, Inspector of the Egyptian State Railways, for
the admirable raillway arrangements made for the Delta tour, and
for his personal artention.

Mr. H. \W. Trre, General Manager of the Compagnie Inter-
nationale des Wagons lits, whose excellent arrangements contributed
s much fo the comfort of the Delegation during the Delta tour.

Mr. G. C. Duvpceox, Director-General of the Department of
Agriculture, who also is a member of the Egyptian Reception Com-
mittee.

Mr. W, Lawrexce Barrs, M.\, the Botanist of the Depart-
ment of Agriculture, Tor his two most instructive lectures.

Dr. Lewits Gova, for his lecture on ™ Cotton Inscot Pests. ™

Carraiy [FLower, the Director of the Zoological Gardens.

AMr. . R. BoxweLt, Inspector of the Delta Barrage, for his
attention and courfesy on the occasion of the visit to the Barrage.

The Caier ComMissioxer o Povice, Cuairo, and to his Officers
and Men, for their admirable arrangements throughout the tour.

H. L. lsrauiy Pasus Muran, for entertaining the Delegates
and ladies to Juncheon on his cstate at Deir, and for showing his
model plantation.

The Authosities of the Egvptian University, and of the Lcole
Polyvtechoique for placing roams at our disposal for the meetings in
Cairo.

Finally, 1 must refer in the warmest terms to the untiring labours
of Abdul Hamed Abaza Bey, Honorary Sccretary of the Egyptian
Reception Committee.  Sidky Pasha 1old me at Alexandria that to
Abaza Bey had been entrusted the carrying our of the arrangements
of the Congress.  They have been perfectly successful, and they are
a fine tribute ro Abaza Bey's splendid organising powers.  We
cannot thank him too highly.

I may add that the International Committee have already
recorded their high appreciation of Abaza Bey's ability and energy,
and in order that it shall have permanent form thev have directed that
the terms of the resolution shall be inscribed on vellum and presented
to him.

To all who have contributed in any way to the wonderful success
of the visif of the International Delegation of Cotton Spinners we
desire to expfess our heartfelt thanks,

) Mr. BerGEr (France) seconded the motion, which wa's passed
with acclamation.

This concluded the proceedings of the Conferences. «
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Visits, Delta Tour, - etc.

MONDAY, 28th October, 1912.

The Delegates visited Pompey's Pillar, a striking monument
made of granite, which stands in the outskirts of Alexandria. The
shaft is about 70 feet high, and is fluted: the rapital is ornamented
with palm leaves. The magnificent tomb of the Roman period at
Kom-el-Shogafa, near Pompey's Pillar, was Iikc“ix(_ inspected. A
visit 1o the Catacombs terminated the morning’'s drive.

In the afternoon a visit to the Muscum was undertaken.

TUESDAY, 2%h October.

A visit was paid in the morning to the Alexandria Cotton
Market. There, ‘“ on the flags *' in the burning sunlight, and also
in the shade, the delegates cntered into conversation with the cotton
exporters and their agents, who answered, very frankly, the
innumerable questions which were addressed to them.  The delegates
were told that in the Nile delta there are many centres at which
the cotton is collected from the native cultivators, who probably
number over a million, some of them producing not as much as half
a bale. It was interesting to learn that the first great impetus was
given to cotton growing in the country by the high prices which
cotton commanded after the outbreak of the American Civil War., At
that time the area of land under cotton in Egypt was largely
extended, and has gone on increasing on a profitable basis ever
since.

From the date on which they first entered upon cotton cultivation
on a large scale, the Egvptians have properly baled their produce,
and the delegates had opportunities in several warehouses of seeing
highly-efficient cotton presses at work. First, the cotton, loosely
baled as it comes from the country, is spread out in huge heaps by
groups of lithe and sinewy Arabs, who chatter and sing very q’nly
over their work. In some cases, while the cotton is undergoing
this process, it is openly damped from a huge syringe which holds
about a quart of water, the excuse for rhis addition being that it
presses better when not absolutely innocent of added moisture. At
other presses, which seemed to work perfectly, there was no sign of
the addition of water. The powerful machines turn out bales of
about 700lbe. each at the rate, when in ful} work, of sixty an hour,
the total weight dealt with by one press.in an hour being, therefore,
over 40,0001bs.

In the evening the delegates and ladies were entertained at a
banquet at San Stefano, a scasxde suburb of Alexandria, by the
Alexandria General Produce Association.  Mr. P. Fender],‘President
of the Association, cordially welcomed the Delegates and ladies.
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H. E. Sioxky Paswua, Under-Secretary to the Ministry of the
Interior of Egypt, said: I am very pleased to be with you this even-
ing, and, in my position as President of thc Reception Committee,
to have this frst opportunity of extending to yvou a welcome, as
much in the name of, the Government of H.H. the Khedive as in the
name of all the cultivators of Egyvpt.  \We, in this country, ardently
desire to maintain more intimate relationships with the great centres of
commerce and industry, and [ am happy to think that this desire has
greatly developed in the course of recent years on the part of all those
interested in the cotton industry.  We had learned with pleasure—
from the accounts given of the meetings held by the Committee of the
Federation at Berlin in the autumn of last ycar—that the Interna-
tional Cotton Committee had decided that a delegation of some of
its members would visit Egypt.  We are indebted to the Committee
for this decision, and we thank you especially, ladics and gentlemen,
for having come in such great numbers to represent amongst us
your Federation, which, of course, was already well known to us by
the aims of common interest which it pursues, and by the great work
which it has already carried through towards the attainment of this
object. Following the cxample of all the nations interested in agri-
culture, the Egyptians appreciate the efforts made by vou during
recent vears, and admire the zcal, encrgy, and indefatigable activity
with which your President, Sir Charles Macara, continues (o increase
the growth of your corporation and the expansion of an industry so
necessary to the velfare of the nations. As has been stated already
on a former occasion, we know that beyond your work, and besides
the immediate object that you pursue, namely, the prosperity of the
cotton industry, you contribute powerfully towards the accomplish-
ment of a still higher task. [ mean the diffusion amongst the
nations of the sentiment of their interdependence and reciprocal
sohidarity in the interests of their common prosperity. No task is
higher and more {ruitful. That is why it scems to me that, although
gathered together for the first time, we are already old friends. We
are still the more your friends, because there is behind us a long
period of relationships of mutual benefit. 1t is fortunate for Egypt
that the industry which constitutes the greatness of the county of
Lancashire cannot exist without our cotton, and you will therefore
permit us to add that it is equally fortunate for Lancashire to have
found in the Egyptian cotton a raw material which responds so well
to the requirements of your industry. We bave learned that Lanca-
shire mills employ in certain cases American cotton in substitution
of our cotton, and—in spite of the satisfaction that we experience
in seeing that the demand for Egyptian cotton increases consider-
ably in the various European countries, whose delegates we are
pleased to see here and to welcome this evening—we express the wish
that this substitution may become less and less prcvalent We hope
there will no longer be any justification for this practlce when we
have braught our cotton cultivation up to the necessary degree of
perfection, and when we shall be able te supply you with qualitits
of cotton worthy of the fertility gf our soil and of the activity of our
peasants. Towards the aftainment of this mm we are working
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daily with a perseverance, of which you will have the opportunity
of observing the first results during your visit in the interior of the
country.

All Egypt to-day welcomes your arrival, and unites in the most
fervent wish that this exchange of opinions between producers and
consumers, which is anticipated by your visity may have for both
parties the most beneficial results.

b osay purposcly all Egypt welcomes your arrival, because, con-
trary to other countrics, we are here all either agriculturists or
interested morc or less in agricuiture.  Officials or bankers, solici-
tors or doctors, merchants vr industrials, all recognise thut the pro-
ducts of the field form the source of their resources.  \We would have
preferred—especially  considering the favourable circumstance that
this year’s crop has been carlier than usual—that you might have
arrived a month sooner. A month ago yvou would have been able
to have formed a better opinion of the great fertility and productive
power of our soil, because you would have scen on your journey
thousands of fields covered with a snowy carpet. You have, how-
cver, the advantage that the lower remperature of November will
make your studies casier. 1 should have been very pleased to have
accompanied you myscll during the whole of your tour in Egypt, and
1 very much regret that my official dutics prevent me from absenting
myself for any length of time from Cairo.  We have, however,
requested  Abdul  Hamid  Bey  Abaza, the active and  devoted
Director of the Khedivial Agricultural Society, to accompany you
during the whole of your stay in Egypt. [ have only therefore to
wish that the work of the Congress will terminate to our mutual
benefit, and that on both sides we may retain the happiest remem-
brances of the visit, and 1 am convinced that this will be the result.
I raise my glass to the happiness and prosperity of the nations
represented by you, ol the respected heads of these nations, of your
President, and of you all, ladies and gentlemen, whom we [feel
honoured to welcome to-day.

Dr. Rurrer, Vice-President of the Municipality, in a brief
speech, said the International Cotton Association was unigue in its
character, composed, as it was, of men of various uationalities,
united together for the good of all.  ** It would be presumptuous on
my part,”’ he added, *‘ to speak of the great good which will accrue
to Egvpt from your presence and from the exchange of ideas which
will follow from it, but I would like to say that Alexandria is proud
that the delegates have chosen the town as one of their places of
meeting.”’

Sir CHARLES Macara, in reply, after a reference to the splendid
hospitality which the delegates were enjoying, said: ** We have been
in many places in America and Europe, but this is the first time
we have met on the continent of Africa. I assure you that our visit
to the Alexfindria Cotton Market to-day was exceedingly instructive,
and will be, [ venture to say, of mutualthenefit. A few years ago it
fell to my lot to lead a larger delegation than this to the¢ United
States, and at the meetings there I was able to allude to the packing
of Egyptian cofton as an example which the American growers
should follow. It was a revelation to us that a nation, which was



OFFICIAL REPORT. 61

supposed to be the most up to date in the world, should be so far
behind Egyvpt in both the cultivation and the packing of cotton.
Since that visit, as President Roosevelt wrote to me some time after-
wards, there has been a great awakening in the United States both
as regards the Cul[i\'u‘lion and the storage of cotton.

** To get into touch with those upon whom we arc dependent
for our raw material, to develop the cultivation of cotton in existing
fields, and to try to promotc the growth of the plant in any part of
the world where it can be grown as & commercial suceess, are among
the objects of our International Federation,  In the position in which
we are placed we are bound to take broad views, and we arc glad
to know that the extent of land suitable for cotton cultivation is
practically unlimited.

Apart altogether from the benefits to the industry, the mecting
of the nationalities once a year at a Congress, and the more frequent
meetings of the Commirtee, are exceedingly helpfu).  The harmony
which has prevailed at all our meetings has been perfectly wonderlul,
and 1 cannot help feeling that if practical men of the world, who are
responsible for the conduct of the great industries which supply the
food and the clothing of the human race, were brought into closer
contact with statesmen, many international difficulties, which now
lead to great trouble, might be amicably settled.  In the industrial
world, at anyrate, of whick I speak with intimate knowledge, when
both sides are well organised, | put great faith in round-table confer-
ences. They settle disputes satisfactorily nine times out of ten.”

A delightlul evening was afterwards closed informally.

WEDNESDAY, 30th October.

On behalf of the Municipality, H. E. Anam Pasna, Governor
of Alexandria and President of the Municipality, entertained the
delcgates and ladies to a garden party at the beautiful Botanical
Gardens at Nouzha. A number ol Alexandria notubles were present.

THURSDAY, 3lst October.

The delegates and ladies spent the morning in rambling on the
shores of Aboukir Bay, which is about eight miles from Alexandria.

In the afterncon they went by train to Maamourra, and spent
several hours on the vast farms of the Aboukir Estate Company. A
quarter of a century ago this estate, on which a million pounds
had been spent, was in an apparently hopeless condition, and did
not support a single human being. To-day it is a handgome divi-
dend-paying concern, 20,000 of its 30,000 feddans havg been sold,
and it supports a population bf over 25,000, It grows vast quanti-
ties of cdtton, maize, wheat, clover, and other products, in a soil
which extensive irrigation works have mrade wonderfully fruitful.
The party were conveyed for milgs on trolleys running on tramway
lines, and saw in many fields the gathering in,of the third picking

)
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of the cotton crop. The delegates were hospitably entertained at
tea by the Company, in a marquee near the principal residence on
the estate.

A detailed description of the Aboukir Company, prepured by Mr.
R. Lang Anderson, will be found in Appendix [

A paper by Prof. John A. Todd, on ** The Agricultural Drainage
of the Egvptian Delta,” is also included in Appendix 1.

FRIDAY, Ist November.

The delegates left Alexandria early in tbe morning by a special
train de luxe for Kafr-cl-Zayat, a journey of about one hour and a
half.  This is the most important ginning centre of LEgypt. The
delegates were shown through several of the large ginning fac-
tories, in one of which as many as 180 gins were at work removing
the seed from the cotton and preparing it for transport to the
presses at Alexandria.  The delegates who had had the experience
of the ginneries of America were Joud in praise of the spacious
buildings, which were vastly superior to those in America. The
apparent waste of labour was generally commented upon.  Here,
again, tbe artificial method of damping the cotton before pressing
the bales was criticised by the spinners.  The bales are hydraulically
pressed at Kafr-el-Zayat, and then forwarded by rail to Alexandria,
where they are finally pressed for export.  This is the practice
followed by all the ginnceries, except that in one of those establish-
ments which was visited at Kafr-cl-Zayat a comparatively small
number of bales were pressed for cxport, but even therc the bales
were first hydraulically pressed, and 24 hours later were pressed by
steam to the shape of the usual export bale. The spinners were
unable to understand why it should be neccssary to press the bales
twice, and if technical reasons should necessitate the two processes,
why this could not be done generally at Kafr-cl-Zayat instead of
forwarding a bulky bale to Alexandria, which nccessarily costs more
freight, and must entail additional expenses for carriage, insurance,
&c. The explanation offered by the merchants was, that the cotton
has to be carefully examined at Alexandria, and the mixings can
only be made there, as they have no graders at Kafr-el-Zayat.

From Kafr-el-Zayat the delegates journeved by train to Tantah,
where His Exceriexcy Mones Pasua, the distinguished Governor
of the Province, and his principal officials received the party. The
day being the Mohometan Sunday, work was suspended, and the
streets of the town were crowded with the swarthy-faced, pic-
turesquely-attired residents, who gazed with much interest, not alto-
gether unmixed with amusement, at their European visitors.  The
streets were kept clear by a brisk body of native policemen, and
between the serried ranks the delegates drove first to the principal
mosque of the town, which they were permitted to inspect with
slippered feet. »

From the mosques the dglegates proceeded to inspect one of
the cotton, markets which bave recently been established all over
Lower Egypt on the initiation of Lord Kitchener. The object of
these markets is to inform the small producers of cotton of the latest
prices for the various qualities, and to cnsure that all bales are
wcigt)ed correctly. ’
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Later the delegates were shown through a large and well-
appointed Technical School, just on the point of completion; an
arphanage on a big scale, quite worthy to stund alongside any
European institution carrving on similar work ; and they were enter-
tained at tea in the spacious Municipal Gardens, wherce the honours
were done by H. L5 Jloheb Pasha, to whose enterprise and energy
the remarkable growth of the town of Tantah is largely due.  The
cordial thanks of the delegates were conveyed to His Excellency in
the Municipal Gardens by Sir Charles Macara, and were gracefully
acknowledyed.

SATURDAY, 2nd November.

The night was passed in the train in a siding at Mehallet Roh,
and the following morning the delegutes travelied 1o Sakha, where
they alighted in order to drive through the huge State Domain,
There thev saw a repetition of the vast agricultural enterprises they
had witnessed at Aboukir @ thousands of acres of highly cultivated
land, growing cotton, ma wheat, sugar, and other crops on
land ingeniously watered by artificial canals.  Eyverywhere there was
evidence  of  excellent management, and  the most  up-to-date
appliances.  Among other things, a trio ol steam ploughs caused
a general stoppage. and eli very congratulatory remarks. The
delegates learned that the estate, heavily burdened with debt, was
taken over by the Government 35 vears wgo, and that in another
year all the burdens will have been cleared away.

I“rom Sakha the train took the delegates 1o Mcehalla Kebir,
where H. T2, Mohamed Bey Abdel Neby showed his cotton and silk
weaving plant.  The looms of this factory have remained substan-
tially unaltered from the carliest times.  In the evening H. E.
Mahomet Bey Bably, a local notable at Mchalla Kebir, entertained
the party to tea.

In the cvening the special train left for Cairo, and the head-
quarters, Shepheard's Hotel, was yeached at 10 pon.

SUNDAY, 3rd November.

The party visited in the morning the famous Muscum  of
Egvptian Antiquitics at Cairo, and drove to Mena Housc, where
tunch was served.  In the afterncon visits were paid to the famous
Pyvramids and Sphinx at Gizeh.  Some of the party visited the
temple of the Sphinx, some inspected the interior of the Pyramids,
and others climbed to the top.

TUESDAY, 5th November.

The party travelled, in a steamer kindly supplied by the Egyptian
Government, up the Nile to Bedreshein, where donkeys were provided,
and a ride of about two bours through magnificest tropical
scenery to Sakkarah followed. On the way the ruins of Memphis,
once the gapital of Egypt, werc inspected. Sakkarah is principally
noted for its famous step-pyramid. The return journey was com-
menced in the afterncon, and the party were kindly enteriained
1o tex on the steamer by H. E. Awin Bey Wasif, Governor of Gizeh.

.

>
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THURSDAY, 7th November.

In the morning the delegates were conveyed in a steamer placed
at their disposal by tbe Egvptian Government to the Delta barrage,
a few miles nearer the Mediterranean than Cairo.  The Nile, which
formerly entercd the sea through seven mouths, has now but two,
the Damatta and the Rosetta branches. Just®below the point where
they diverge the barrage is built across both branches. Its object is
to hold up the level of the water in the Nile so as to allow it to enter
three great canals which commence at this point. The canals provide
water for and allow of navigation to almost all parts of the Delta.

The barrage was one of the great experiments ol Mohammed
Aly. The plans were preparcd in 1835 by Mougel Bey, and the work,
which occupied 20 years, cost £800,000. When completed it was
found that the foundations would not hold, owing to the shifting
nature of the soil, and they remained a costly failure until 1885. Then
strengthening operations were begun by Sir Colin Scott Moncrieff,
and these, completed in 1890 at a further cost £400,000, have been
entirely successful, the level of the water having been raised as
required ever since.

The delcgates were shown over the works by Mr. Boxwell, the
resident e¢ngineer, and they also had opportunities of visiting the
house in which are stored models of the great engineering feat which
has been accomplished.

In the aflternoon the delegates drove to the magnificent Zoologi-
cal Gardens of Cairo, where H. E. Sirry Pasha, Minister of Public
Works, entertained the party to tea. A special honour was shown
to the delegation by thbe visit paid by Viscount Kitchener of Khar-
toum, who had a long conversation with Sir Charles Macara and a
number of prominent members of the delegation.  Several Ministers
of the Lgyptian Government were also present.  The party was
reccived at the entrance of the Gardens by Captain Flower, the
Director of the Zoological Gardens.

FRIDAY, 8th November.

The delegates journeyed by train to Toukh, where they were very
hospitably entertained on the estate of H. E. Thrahim Pasha Mourad.
His Excellency is one of the most famous and one of the largest
farmers in Egypt. On his estate of 13,000 acres he employs
20,000 very happy and very prosperous-looking workmen, and he
grows huge quantities of cotton and maize, besides supplying the
Egyptian and other markets with about 300,000 fowls annually.
Though over 70 vears of age, he still occupies all his time in the
management of bis farms. An elaborate luncheon in the Egyptian
styvle, consisting of about 20 courses, was served in a specially
erected marquee, where the partv werc joined by all the notabilities
of the district. Opportunities were also given for visiting the orange
groves, where fruit in great abundamce was just on the point of
ripening.

Before leaving the estate, Sir Charles Macara, standing in the
courtyard, surrounded by the delegates, the Jocal notables, and a

©
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huge crowd of natives, said: \We have been magnificently cnter-
tained by one of the fargest and one of the most up-to-date culti-
vators in Egypt, a man of whom Lord Kitchener said vesterday,
‘“He is an example to the whole vountry, and I hope many will
follow his lead.” Ve are deeply impressed by what we have secen
to-day of what can bg done by a man who devotes the whole of his
life to his enterprises. T am glad to sce he has five sons coming on,
and they will, 1 hope, tread in their father’s footsteps.  Though 1
am not an expert cultivator, I know enouph about sgriculture 1o
recognise how well the land through which we have passed to-day is
handled, and it is quite clear from the appearance of the people tbat
they have someone looking after them who takes a great interest in
their wellare,  That, ! believe, is the sceret of success.  We must
look after the people, and do well for them. My colleagues and
myscll will Jong remember this day, and we all wish you every success
in vour work.

H. E. Isramam Pasua Movran, in reply, speaking in Arabic,
said : 1 thank you for having accepted the invitation to come to visit
my farm, and | thank the ladies especially,  Their presence has
crowned the day with flowers.  Your presence will be an encourage-
ment to me and to my sons to continue our work. which is to do our
best for agriculture and for humanity, by providing, so far as we
can, food and clothing. All the notubles of our district have been
¢lad to meet yvou, and we return yvou our best thanks for your visit.

Later the delegates returned to Cairo.

The International Comimittee take this opportunity of expressing
their entire satisfaction with the travelling and other arrangements
in Egypt, which were undertaken by Thomas Cook & Son, of Cairo,
and Manchester.
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PREFACE.

The vital importznce to the cotton mills of Lancashive of main-
taining the supply of vaw material is widely recognized, and the
problem of developing existing cotfon ficlds and opening up new
arcas for the production of that commadity hax accupied the attens
tion of all those interested in one of the principal industrics of the
British Empire.

Attention was first drawn to the Sudan as a promising field for
the cultivation of cotton by Sir William Mather, who combines with
a thorough experience of the requirements of the trade a locul
knowledge obtained by actually visiting the Sudan and stdyving the
conditions on the spot.

As w result of his whole-hearted and disinterested cfforts, the
British Cotton Growing Association was interested in the proposi-
tion, and, early last veav, sent a deputation to the Sudan 1o
examine the question, under the direetion of Mr. ]. Arthur Hutton,
the distinguished chairman of the British Cotton Growing Associa-
tion.  The detalled and exhaustive report of this deputation st
further stimulated public interest i the matter, and the conclusions
arrived at Je(t Hitle doubt regurding the potentialities of the Sudan
as a cotton-producing country.

In June, 1912, it was decided by the Committee of the later-
national Federation of Master Cotton Spinners’ and Manufacturers'
Associations that a depuration of the countries included in  the
Federation should visit Egypt in order to observe the conditions
under which the Egyptian cotton crop is produced. As a result of
this decision, an International Congress was held at Cairo in Novem-
ber fast, and the whole question was very thoroughly and exhaus-
tively examined under the direction and chairmanship of Sir Charles
Macara.

The greatest interest was also evinced in the Sudan cotton pro-
position, and, although Sir C. Macara and the membecs of the Con-
gress were unfortunately unal)le to visit the Sudan persp)nal!y, the
Secretary ,of the Federation, Mr. Arno Schmidt, was deputed to
visit the Sudan and report on the cottop-growing possibilities of

that rountry.

°
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Mr. Arno Schmidt has written an extremelv valuable and
interesting account of the results of his visit, and has asked me to
write a preface to his report, a request with which I readily com-
ply.

Although 1 must not be held to endorse all Mr, Schmidt’s state-
ments, or all the conclusions which he founds on the information
colleeted during his tour, 1 have no hesitation in commending his
report to anvone interested in the cotfon industry, whether in the
Sudan or elsewhere.

To officials, on whom devalves the task of developing the
undoubted potentialities of the Sudan, it is of the greatest value to
have the assistance of the impressions formed by a trained and inde-
pendent observer of wide experience in other countries, while the
influential position which Mr. Schmidt holds, as Secretary to the
International Federation of Master Cotton Spinners’ and Manu-
facturers’ Assoclations, secures that the claims of the Sudan to be
considered a sound business proposition as a cotton-producing coun-
try will be fully advertised, both in England and in the other coun-
tries represented in the l‘ederation, and cannot but conduce to the
benefit of all concerned in increasing the world’s supply of cotton.

There are onc or two points which may perhaps be noted as
supplementary to Mr. Schmidt's full and interesting report.

The first, and perhaps the most important, is that the Sudan
from time immemorial has been a cotton-producing country.  Cen-
turies ago, the trade in cotton between the ancient kingdom of Sen-
nar and Abyssinia was extensive, and the Sudan was noted through-
out Africa for its cotton manufacture. In more recent times, under
the rule of the KKhalifa, taxes were largely paid by the Blue Nile dis-
tricts in the shape of locallv-manufactured cotton goods. 1t is not
surprising, therefore, that not only in the Tokar district ol Red Sea
Province does the native still take readily to cotton cultivation,
which was carried on there intermittently even during the period of
anarchy under the Mahdi and Khalifa, but that in the Gezira also,
where a good rainfall invariably results in an output of considerable
-quantities of cotton, he devotes himself to its cultivation willingly.

These inherited traditions and the natural aptitude of the
Tnative to ‘g[ow cotton are assets of great significance in estimating
the feasibility of the larger schemes t which Mr. Schmidt refers.

Among those who have had long experience in the country there
‘has never been any doubt as to ghe future of the Gezira and other



PREFACE. 73

parts of the country as a field for cotton growing, and, lor that
reason, it is refreshing to find that these views are now accepted

and emphasized by experts.

Another matter to which Mr. Schmidt alludes in connection
with the question of ;h(‘ labour supply is the migrxtion of people
from outlying districts to Tokar during the cotton scason, This
movement is by no means an isolated phenomenon, but is charac-
teristic of a general tendency, which must be taken into account in
calculating the population available for the development of the
Gezira project during its initial stages. In the Sudan, as in other
Oriental countrics, the execution of any such scheme as that for the
irrigation of the Gezira, ix certain to set up a drift of people living

in other districts upon what used to be called ** the margin of cul-

tivation,”” since the native is already accustomed to move from place
to place as his interests dictate.

There must, therelove, be added to the resident population now
living within the limits of the proposed scheme a considerable lactor
from outside. This point is easily realised when it is remembercd
that within 100 pyles of the centre of the arca 1o be irrigated there
i> a population of over 120,000 people living in the three towns of

Khartoum, Khartoum North. and Omdurman.

It is not improbuble, cither, as time gocs on, that a portion of
the large nomadic population will change their habit of life and
become sedentary, thus providing another <ource of labour supply.
In these circumstances, 1 do not think there need be any fear as to
the sufficiency of population, but 1 am glad to see that Mr. Schmidt
advises caution and a gradual advance, accompanied by educational
experiments.

Although Mr. Schmidt's report is entirely concerned with the
question of cotton production, it will not be amiss to remind its
readers that anv stimulus applied to cotton cultivation will strengthen
other forms of production and lead to fresh openings for industrial
activity, some of which, by their close association with the produc-
tion of cotton, will re-act on that industry to its benefit.

Tor instance, the Sudan is a great pastoral country, with inex-
haustible supplies of five stock, which are only now begirp’mg to be
exported. There is no need t& expatiate on the inter-dependence of
agriculture‘ and the raising of cattle and sheep. The possession of
flocks and herds will be of inva.luaPle assistance in the development

Af iha (Casicn and Ather cattan areas
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Grain and oi! seeds are already staple exports, and the condi-
tions of their production are so closely knit with that of cotron that
these crops must inevitably respond (o the same impetus and advance
with equal strides,

Fast, but not least, is a lact of primnr; unportance, viz., the
regrards markets for

admirable strategic puosition of the Sudan
its produce.  Although My, Schmidt rightly draws aftention to this
point, it is one upon which 1 should fike to lay stress. Port Sudan
lies half-way between Europe aud India, within a few miles of one
of the greatest of the world's highwiys of commerce. It is ¢oa-
tiguous to the markets of the Arubian coast, and in close proximity
to those ol the Near Last, while already first-rate sreamship lines
connect 1t with the ports of the East Coast of Africa, India, and the
Far Last.  The northern frontier of the Sudan is co-terminus with
Egypt with its pupulation of 12 millions.  The railway to El Obeid
leads to the threshold of vast territories in the interior. while the
White Nile und the Sobat enable commerce to be exchanged at
Gambela with some of the richest territories of Abyvssinia.

The publication ol 1this report is pecubarly opportune, in view
of the recent announcement of the Prime Minister of the United
Kingdom as to the financial guarantees for the development of cotton
cultivation in the Sudan, and it must be o matter of great satisfac-
tion to all those who have devoted their time and energies to initiat-
ing and furthering this proposition to find that the sympathetic
interest they have displaved in this country has helped to layv the
foundation of an industry which will one day prove ol universal
benefit to the cotton world.

I trust that My, Schmidt's report will receive the attention which
it fully deserves, not only [rom its intriosic value as an unbiased
statement of the case as regards the actual patential position of
cotton growing in the Sudan, but also because the country as a
whole cannot but benefit from intelligent and svmpathetic criticism

directed to the development of its manifold resources.

REGINALD \WINGATE,
Lieutenant-General, Governar-General of the Sndan.
L3
Kbartouyn, February 8th, 1913.









Cotton Growing in the Anglo-Egyptian
. Sudan

Report by My ARNO SCHMIDT, Secrefary of the futernafional
Federation f Muster Colton Npinners' and  Manufacturers’
Aexoctalions,

Following the International Congress, held under the
Introduction,  auspices of the luteroutionad Federation of Master

Cotton Spimers” and ManwJacturers’ Assoctations in
Egypt, the Commivier decided, st a mecting held at Cairo v Novem-
ber 6th, 1912, thar [ should nay a visit to the cotton-growing disrricts
of the Anglo-Favptiun Sudan, specially with a view 1o ascertuining
what the possibilities of that country are ax regards the production
of cotton,

b propase to give first an outline of the general conditions obtain-
g in the Anglo-Egy pn.m Sudan, and then to deserithe what | osaw
during my journey of inspection.

The Anglo-Epsptian Sudan extends brom the 229 to
Geographical the 57 northern fatitude. The boundaries are : On the
Notes. north vpty on the east, the Red Sea. Lritrea, and

Abyssinia: on the south, Uganda and the Belgian
Congo: on the west, the FFrench Sudan. The whaole of the course of
the \White Nile and almost the entire Blue Nile are within the boun-
daries of the Anglo-Egyptian Sudan.  Khartoum s the seat of the
Government.  The eity ol Khartoum has about 20,000 inhabitants,
whilst Kbharipum Norih has almos 40,000, and she neighbouring
Omdurman 50,000, Wadi Halfa, on the ‘plian (rontier, is the
most northern town.  Other towns of importance are Abu Hamed,
Berher, Dongola, \Wad Medani, Sennar {all «long the Nile), El Obeid
(the present terminus of the railway), Kodok, Mongalla, Gondokoro
in the extreme south of the country, Kassala on the boundary of
Lritrea, Port Sudan and Suakin on the Red Sea, and Tokar, ahout
50 miles south of Suakin.

The rivers and districts which are of importance us regards
cotton growing arc the Blue Nile, from which the water is supplied
for the Gexira district; the Nile proper, for the cotton plantations
northwards of Khartoum ; the river Baraka, which waters the Tokar
districts and the river Gash, whaose floods are of the greatest utility
to the Kassala district.  The width of the river Nile at Khartoum
is 1,700t .

L[]

The area of the Anglo-Egyptian Sudan is about | million
square ®miles.  North Sudan has very little rainfall indeed,
the climate therc being almost identical with that of the
b af Fent As we on farther <outh the raiofall increases, and
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south of the Gezira we have as much as 23in. of rainfall during the
year.  The accompanying map indicates the rainfall.  Aong the
Red Sea the rainfall is considerable, and the atmosphere is conse-
quently  damp, whilst Khartoum, the Gezira, and the Berber
districts possess maostly & very drv atmosphere.

The country i« divided into the followirfg provinces: Halfa,
Dongola, Berber, Red Sea Provinee, Kassala, Khartoum, Blue Nile
Provinee, White Nile Province, Sennar, Kordofan, Upper Nile Pro-
vince (furmerly called Fashoda)., Mongolla, und Bahr El Ghazal.

The population was estimared last vear to be 3,000,000,
but an exact census has never been taken. Before the outbreak of
Mahdism the country was supposed to have had 10 miltion inhabi-
tants, but this figure is probahbly somewhat exaggerated.

Owing to the comparative prosperity and security which the
country has enjosed during the last few vears, there is no doubt the

Children at Tokar.

pupulation is increasing very rapidly. It must also be borne in miod
that as the water from the Blue Nile is not allowed to be utilised {rom
March 1st to July 15th, so as not to interfere with the Egvptian
water supply, there is that period of the year in which no crops can
be grown in the Sudan, and that these meonths must be used for the
preparation of the fields for the coming crop. This is different from
the case in Egypt, where crops are grown all the year through, aod
where, in consequence, the labour requirements are much greater.

Some $eople maintain that the population of the Sudan would
not be sufficfent to work cotton plantations on a large scale. From
my own observations, and from the statements of high offisials who
are constantly travelling through the Sudan, 1 know that there is
an abundant number of boys and girls between the ages of 12 and 14
to be found in every village, and®consequently

L]
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time (that is, when Sic Wm. Garstin’s scheme will ar its earliest
come into operation) the population of the Sudan will have increased
very considerablv.  There is no doubr that the present generation
is very robust, and that owing to the hardships suflered during those
terrible vears of the Khalifa's rule only the fittest have survived.

.
Prot. Johun AL Todd, in his book on ' Political

History ; and

Finaneial Rela- Eﬁoqom_\ for Egyptian Students,”” under  this
tions between cading, says i— S )

Egypt and the * Since its first conquest for Egyvpt in the reign of
Sudan. Mohammed Ay (1820) the Sudan has been @ source

of little profit and great anxicty to Egypt. Only
within the last few vears has there been any diminution in the outlay
such as might give some hope of ultimate financial independence.

The motives which first led Mohammed Aly o send his sons
Ismail and Torahim to conquer the Sudan are variously stated. It
was certain that the country possessed a considerable caravan trade
which Mohaimmed Ay desired to get into his own hands, as he had
alrcady done with many of the indastries of Egvpr. 1t was also
believed that the countrs contained gold. On the other hand, the
reports of the anarchy wund misrule which prevailed in the country,
and the desive to introduce civilisation on the upper reaches of the
Nile, may well have weighed with him, for Mohammed Aly had
broad views ol the future of Egypt, and realised, probably as well as
it has ever been realised since, the common interest of all the terri-
tories which lay in the valley of the Nile. 1t is probable that he had
also in view the possibilities of the Sudan s a recruiting ground
for his new armies.

The campaign, in spite of the horrible death of Jsmail, was sue-
cessful in its first object. The building of Khartoun was begun in
1823, and the whole country rame under the rule of Egvpt. That
rufe, however, was little more than nominal, and the chiefl cesalt of
the opening up of the country was the development of the slave
trade.  This became so0 bad that in 1838 Mohammed Aly, moved
by the reports of Bowring and others, paid a flying visit 1o the Svdan,
but without any very practical results.  Said Pasha also visited the
country in 1837, bur was so disgusted with the state of the country
that he was only with difficulty dissuaded from abandoning it alto-
gether.  The reforms which he instituted were soon forgotten,

TFhe area originally conquered was added to from time to time.
In 1866 the Khedive Ismail succeeded in obtaining a grant from the
Porte of Massowah and Suakin. 1n 1869 he sent Sir Samuel Baker on
an expedition, which was practically one of conquest as well as dis-
covery. to the sources of the Nile, resulting in the annexation of the
Equatorial province. Tt was not until 1874, however, that Tsmail
made any serious attempt to remedy the abuses which had made the
Egyptian Government of the Sudan utterly profitless alike to both
countries. .

In 1876 Ismail found himself involved in a war with Abyssinia
over a question of disputed boundaries between that country and
the Sudan, which cost Egypt cgnsiderably over £1,000,000 ster-
ling. .

.
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In 1877 General Gordon, who had previously been Governor of
the Eguatorial province, was appointed Governor-General of the
Sudan, and during his three vears of office he not only practically
stopped the stave trade, bui succceded for the first time in its his-
tory since I820 in making the revenue of the country meet its
expenditure and even vicld a wnall surplus. |, On his withdrawal,
however, in 1880 the country quickly ~elapsed into its old state. By
1882 the ourbreak of Mahdism had reached such threatening pro-
postions that the Government of Egyvpt was compelied to take steps
to defend its hold on the couniry. The ill-fated expedition of Hicks
Pusha from Khartoum in 1883 was the first of a series which not
only cost Lgypt large sums ol money, but soon proved her inability
to hold the Sudan ainst the revolt. The rout of another army
under Baker Pasha near Tokar feft them no  alternative but 1o
ahandon the Sudan.  How that was done is « matter of history: the
actual cost of the campaign to Egvpt was over £.2,0600.000 sterling.

From 1885 to 1898 the cost of the Sudan to Egypt was mainly
in the first place defensive. and then preparation for the hnal re-
conquest, which was completed in 1898, The total cost of the
re-conquest was nearly  £2.500,000, of which Great Britain paid
£.750,000, «hile of the balance nearly £1,250,000 was represented
by works of permanent value, especially rallwayvs and telegraphs.
Since 1899 the drain on the Egvptian finances has not materially
lessened until of recent vears, but the application of the money has
been very different, and likely to lead to much more satisfactory
results.  The lollowing table gives an idea of the rotal amount of
the expenditure sinee 1899 0. -

Annual Subsidy,

Special

Year  -———- - F.A;Sv;r(nhmre.

Civil. Military. Total.

LL. £1 LI 35N
1899 - . $22.068 -
1000 41747y —
1901
1902 2670173
1403 96,063
T804 103,850 370,763
14905 143,006 370,763
1906 233,006 379,763
1907 283 006 379,763
1408 ODG* 379,763
1904 208,000 335,000 (345,200
1930 198,000 325,000 D18
1911 5 188.000 360,000 132510

1912 - 163,000
1913 85,000

257,000

£E. (Egyptian pound) = £1. 0s. 6d. sterling.
* Including £.E45,600 of interest repaid.
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;\guringt the amount ol the annual subsidy, however, there are
certain items of profit or gain to Egvypt from the Sudaa.

In the first place no custums ducs are levied upon goods passing
into the Sudan from Egyvpt, so that the customs revenue from such
goods already paid on their entry into Egypt goes to the Egyptian
Government.  The probable amount is ~.t’m,d for the vear 1908 as
£287,500.

Egvpt supplies the whole of the silver coinage used in the Sudan,
and from this she derives o scigniorage which is estimated at an
dAverage ol £ 35,000 per aamum.

I'he Government of 1he Sudan has taken over certain services
which were formerly paid (or by the Egyptian Governmeat, viz.,
the adiministration of the provinee of Suakin and the maintenance
of schools at Suakin and Wady Halfu. This is sudd 10 be equiva-
fent to a relief of £23,000 per annum.

In addition to the items above mentioned, there is o consider-
able advantage to Egvpr derived {rom its trade with the Sadan.
Of this the only item which is measurable 15 the profit of the rail-
way, post-ofhice, and telegraph services.  These have heen estimated
as follows for the year 1908 :—

Radways—Total traffic estimated at £ E 66700, less cost

ol administration, 60 per cent. .. .. .. . £26,680
TI'osts and  Telegraphs — Total \rulh\ .lmmud ut

AL E 12,500, less cost of administration, 92 per cent, . 1,000

£ ‘7/ 680

These figures are probably higher by now.

But, above all these considerations, the masin recompense o
Egvpt in the possession of the Sudan is of a negative character.
Since 1898 Egypr has heen velieved of the dread of invasion from
the Sudun, and of the consequent cost of the maintcoance of o large
army on the Sudan frontier.  Further, the water supply of Egypt
i secured from all danger of attack at the source. or these reasons
alone the pavments made by Egvpt to the Sudun have been money
well spent, though it is hoped that, as the development of the coun-
try proceeds, the improved finances of the Sudan may make it pos-
sible to treat these pavments really as advances and to repay them. ™

Great Britain holds the Anglo-Egvptian Sudan in partnership
with Egvpt, but so far Grear Britain has not contributed any funds
towards the development of this country, bevond paving towards
the wars against the Mahdi, and these financial contributions and
the loss of British blood on the battle-ficlds were necessary as a vindi-
cation of the British prestige in Africa.  Considering the heavy
financial assistance given by Egvpt, I venture to express the opinion
that the time has now come when Great Britain should do her share
in the development of the cotton-growing area of the Sudan by pro-
viding irrigation works and railway connections bet\\eﬁﬂ the cotton
dxstnct; and Port Sudan. ®nless Great Britain comes %orward with
funds tewards the development of the country there will be stagna-
tion and retrogression, because it is ewident that Egypt requires all
hes money for the development of addirional cotton land. 1 have
heard it stated by responsible Tesidents in the Sudan that unless

.
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British capital is invested under British Government guarantee,
Great Britain will hardly have a moral claim to her position in the
Sudan.*  From the proceedings published recently of the Egvptian
Legislative Council, it is evident that the contributions to Egypt are
to be curtailed from vear to vear. It is true that the Sudan is to
receive, according to the latest decision, the amount collected by the
Egyptian custom-house on goods entering Egypt at Port Said and
Alexandria destined for the Sudan (about £85,000). It is obvious
that it will he to the advantage of the Sudan Government to have
the total customs’ receipts at their disposal, because they offer a very
advantageous forny of guarantee for any loan which the Government
may wish to raise.

The Note by the Financial Adviser on the Egyptian Budget of
1913 contains, with regard to the Sudan Subvention, the following
paragraph, which may be ol interest:—

** The Sudan has hitherto figured in the Budget for the amount
of two subventions, onc for civil, the other for military expendi-
ture.

" The amount of the subvention for civil purposes in the Budget
of 1912 was £.[E.163,000, haviog been gradually reduced to that
figure from the amount of £.E.253.000, at which it stood in 1908,
FFor 1913 it has been found possible enuirely to do away with the
subvention. On the other hand, the Egvptian customs will no longer
tuke the duties on goods imported through Lgypt into the Sudan.
These duties are estimated at present at £.E.85.000, so that there is
a real gain in 1913 to the Egvptian revenue by this arrangement of
some £.E.78,000,

© The military subvention represents a portion of the cost of the
Egyptian Army, and has only figured as~ Sudan subvention in order
to hring out the fact that a part of Egyptian military expenditure is
really chargeable to the Sudan. It has been recognised, however,
that this method of accounting is complicated, and is subject to
misapprehension. It has therefore been decided to place, {rom
1913 onwards, the whole of Egvptian military expenditure under the
proper head, and to show the subvention no longer. This arrange-
ment is a mere change in accounting, and is not intended to obscure
the fact that a part of the expenditure is chargeable ro the Sudan, of
which due account will continue to be raken.

* It must be understood generally that the financial obligations
of the Sudan to Egypt will not be altered in any respect by any of
the above-mentioned changes.”’

According to the existing methods of keeping accounts in the
Sudan, one may say that the Sudan is almost self-supporting, as the
receipts for 1911 amounted to £.E.1,304,900, whilst the expendi-
ture was £.E.1,347,900, leaving a deficit of only £.E.43,000.

The following table of the amounts realiced from the main
sources of revenue in 1911, as compared with the actual receipts of
the four prewous years, shows the extent of development which has
taken place :— - e

“This report was written before the Prime Minister promised to a Deputation,
(January 23rd, 1913) that the British Government would sbortly introduce a Bill
with the object of guaranteeing a loan of ¢ 3,000,000, to be raised by the Sudan
Government, -
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Recemrrs,
CLASSIFICATION, —— e s S
1907 [RLEE 1909 1910 1911
£F £, LE. £E.

(@) PROVINCES 1 —
Land Tax :—

|
ta) Taxed land ‘ 681,632 52,900
(k) Ushur 6y, THO00
Date tax .. 18,51 10,460
Animal tax 59,580
Tribute from nomad trilx 19,1902 | 23,760
Rovalties .......... 40.798 ‘ 52 51,460
I'imber and firewood . 20,75 30,931 29,760
Miscellaneous . ... .. '63.105 70,000

Total 374,066 395,900

(h) DEPARTMENTS |

Customs 98,600
Steamers . s 154,000
Post and telegraph 59,000
Railways 442,000
Agriculture and forests . . 3.300
Legal .......... 9.100
General central servi 2] 500
Other depts. and servic 47.500

1,230,000

Total
(¢) l.ocaL Prov
SERVICES

J:{‘ 982,302
54510 60.297 66,134 74,000

99 1,171,007 1.304.800

¢rand Total

The land tax is a sure index of the state of agriculture, and the
following table indicates strikingly 1he growth that has taken place
in this direction :—

Laxn Tax.

Year.

\‘ Ushur. “ Total.

\ ¢E. £E,
1844 ‘ = 22 (00
1900 ! 19,600 42,700
1601 | 22400 50,
1902 | 10,800 | 44,500
1408 ( 24,300 | G7,100
1904 | 31,100 | 77,800
1605 | 30,400 | 79,400
1906 | 50800 | 106,300
1607 | 49,100 | 108,600
1908 43,000 618,800
1909 | 60,800 \ 122,400
1910 | 77,800 | 136,100
1911 | 000 | 141,900

R S . . -

. — s = o
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It must be pointed out that the revenue derived from the land
tax, viz., from land irrigable by artificial means or by the rise of
the rivers, on which a land tax is imposed, and from land irrigable
by the rainfall, on which a tax equivalent to 10 per cent. of the
value of the crops assessed is levied (the latter tax is called
“ Ushur ") is the largest on record in both cases for 1911,

The following is an approximate statemcnt of the areas of land
cultivated during 1911, as compared with the previous vear, <howing
the method of irrigation emploved :—

Fule 1011

1. Irrigable Dy artificial means (—
(¢) From the river .........., ...
(b) From wells or storage tanks .. ..
2. Irrigable by natural agenc
(¢) By flood or risc of n L
() By rain ... ..o L

Feddans.
102,967
10,267

There is every prospect of further improving the system of lund
taxation, cspecially in regard to Ushur,

Royalties to the amount of 13 per cent. ad valorem are levied
on gum and ivory exported, and to the amount of 20 per cent. ad
valorem on ostrich feathers.

There is an Export duly on al] goods exported of 1 per cent.,
which merely covers the statistical expenses.

The Inport duties are exactiv the same as in Egspt, viz., & per
cent. ad valorem on practically everything except tobacco: fuel, oil,
building materials, and cattle pay onlv 4 per cent.

One hears it frequentls stated that the Sudan Government
intends to introduce an income-tax in order that those firms and
persons who do not pay any other dircct taxes should be made to
contribute towards the upkeep of the State.

The Sudan Government Railway has 1,500 miles of
Railways. open line, and the traffic generally is increasing,

both in passengers and goods. [ learn from the
iccounts of the Railway Department that an annual profit is already
seing made. Travelling on the main lines is quite as comfortable
15 in England, although the fares are somewhat high. The Railway
Department is one of the Government Departments which will at
»nce feel the benefit from the works of development that are bound
o be undertaken in the near future io the Sudan. This benefit will
sradually be felt over the whole country.

The Sudan Government owns steamers on the Bahr-
tile - el-Ghazel, Bahr-el-Gebel, and on the Blue and White
lavigation. ~  Niles. .

An extract from the Report of the Finance Adminis-
‘rade. tration on the condition of the Sudan for the frst

nine months of 1911 savs, with regard to trade:
‘ The general situation of trade &nd the advance which has been

b
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made since the last report on 1his subject are {sirly well indicated
by the value of the external commeree of the vountry, which, includ-
ing specie, has increased this vear by no less than 42 per cent., or
L EV9R0.TT8. namely, from £ E.2.299.771 1o #£.1.3,280,549. If
trade maintains the sume rate during the last quarter of this vear
as in the same period of 1910, the value of 1he external trade of the
country for the complete y shoulid be well over £ E.4,000,000,
as compared with £ 561 Lust vear There have been
exported this year, taking round bBgures, 3,600 tons more cotion
(lint and sced), 22,000 I]]()\l sheep, 13,000 more cattle, 86,000 maore
skins, T80 tons more sesame, 770 tons mose dates, 220 tans more
ground-nuts, 2,300 tons more dom nuts, and STO tons more gom.
The export of gum was 13,829 1ons, anel of cotton (lint and seed)
12,300 tons,”’

The following wible, showing the values of externul trade of
the Sudan, will be of interest:

GENERAL STATEMENT OF VALUES OF THE LEXTERNAL TRaDE OF
THE SUDAN DURING TRE YEARS lC)()"———l()US——l()O(J—l()l()—lQll

fupoRTs

Merchandise ,\h‘rclx.m- Spatic
iy, ——————— — Transit gy rox paroprs  Jdisein Move-
Vear JuTransit Earowts  Remsrowts iRt Mo
Public  [Government oAty

1911

19l

1904

1908 2 : E

1907 H160.248  GXT RO4 10,281 EEE ¢ 44015 ]m 1(,1

The principal exports are gum, cotton, maize, cattle, ivory,
hides, dates, sesame, senna, and gold.

he total importation ol cotton  fabrics during 1911 was
4,369,542 kg., representing the value of £.E. 58() 697. ‘T'he major
purtion of these had heen imported vid Egept, o £.282,050. Great
Britain had exported direct £7191,427 sterling (2 large portion of
cotton goods imported vid Egypt are ol British origin), India
260,161, ltaly £44,533, Eritrea £1,396, United States £394, Bel-
gium £127, Germany £99, e £54, Austria £27, other coun-
tries £.429.

The following figures, which are taken from the third quarterly
statement of 1912 of the Customs Department ahout the foreign
trade of the Sudan, show a less favourable situation :—

The total value of imports from July 1st to September 30th,
1912, amounted to £.E.458,671, as compared with £.£.477,232 in
the third quarter of 1911. There is thus a decline in imports of
£.E.18,361, or slightly less than 4 per cent. The 1mRo?'ts during
the thrLe first quarters of the vear amounted in value to
A£.E.1.480.611, as compared with £.E.1,709,193 during the same
penod of 1911, a decline of £.E. 219 582, or about 12°8 per cent.

The exports also show a degline from 1911. During the third
quarter of the present year they are valued afy £.F.214,503, while
.
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in the third quarter of 1911 thev amounted to £.E.292.069. There
is, thercfore, this vcar a decrease of £.E.77,566, or nearly 26'6 per
cent.  The total exports from January st to September 30th, 1912,
amounted 1o £ E.1,116,285, while the exports during the corre-
sponding period of 1911 amounted 1o £.E.1,202,840. This shows a
decrease of £.E.86.535, or about 72 per cent.

In spite of this general decrease, however, the ** Sudan Times '
states that the trade of the country is not on the decline. A careful
perusal of the report enables one to mrace the decrease 1o its proper
causes, and the fact is révealed that, whereas the exports of certain
Sudan products have decreased during the present vear, others have
increased, notably gum, the exports of which in 1912 thus far
exceed those of 1911 by about 32 per cent. The articles which have
suffered a decrease are those which have been directly affected by
the comparative scarcity of rain.  These are cotton and dura prin-
cipally. Cattle exporis have also decreased owing to the outbreak
of cattle diseases at one time or another in various parts of the
country. The causes of the decrease are rherefore onlyv temporary
and do not indicate any tendency dowonwards in the commercial
development of the country.

As for the imports, the big drop of over £.E.200.000 should
give no cause for alarm. Two irems alone account for it, ife.,
timber and manufactured iron and steel.  There was a good deal of
construction work done last yvear, mostly by the Government, and
hardly anything done this year, and this accounts for the important
decrease in these two items.  Cotton fabric imports, however, show
a great fall likewise. But those who are acquainted with rrade con-
ditions in the Sudan know how intimately connected with each other
arg the dura crop and the Manchester goods trade, so that it is not
a matter of surprise for them to find that the latter has decrcased
owing to the failure of the former.

The Sudan Government constituted in 1906 the

Central Central Economic Board, whose head-quarters
Economic are at Khartoum. The functions of the body are
Board. merely  vonsultative. It considers, investigates,

and reports upon gquestions relating to economic
and commercial products and development, which may be referred by
the Government generally or initiated by individual members. The
Board has no executive authoritv. The Secretary, in addition to his
immediate duties under the Board, acts as commercial intelligence
officer of the Government. Any information of interest and import-
ance in its bearing on the economic and commercial development of
the country should be forwarded to him. Interesting monthly and
annual reports are published by the Economic Board.
e

.

The present Board consists of :—

President :

Colonel E. E. Bernard, C.M.G., &Financial Secretary.
< ®
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Members :
Licutenant-Colonel 0. R. l‘h\pp~ Civil Secretary.
Major {2 B. Wilkinson . Director, Agriculture and Forests.

Mr. ]. Currie .. .. Director of Education.

My PN l(mu\ham . . Anspector-General, Sudan [r
. fion Scrvice.
Majur WL Haves Sadier . Director of (Cuxtoms.
Capraip K. C. Midwinter, C.B., General Manager, Sudanw Garern-
C.MG DUs0. ment Ruilwoys.
Dr. 3. Ballour . . . Director, 17ellconie Tropical Re-

search Laboralories,
Additional Member :
o WO Beam L .o Research Chennst do.
Seeretary, Mro H. P [Hewins,

This Board has proved to be of invaluable sevviee in the develop-
ment of the Sudun. Cotton production is one of the subjects which
terests this body.

This Department, under e able divectarship of
Department of Mujor k. B AVilkinson, attends primariiy to the

Agriculture cultivation ol cotton.  According 1o the Dircctor's
and Forests. Report for 1911, the Department ~uflers greatly
fraom being under-stafled.  The agricultural de-

selopment has been very extensive during the last six years, and
as o direet result of the expansion of the railway <ystem vew and
extensive arcas ol great fertility have hieen tapped. The quuntity
of produce that can be grown in the noar future in these gewle-
opened-up districts is enormous, but the inhahitots there require
cducation in order to enable them 1o get the best value ont ol lh(‘n
land.  This education can only be imparted by means of o b
staff of experts in each particular district, 1 the Government inteads
to work somc additional fwrms in the Gezira, 1t will be absolutely
necessary to engage a number of agricultural vxperts who passess
an extensive experience in handling natives,

Great praise is due to the Department of Agriculture
Cotton and to the various Governors of the respective cotton-
Ordinance. growing Provinces who have eaborated the Sudan

Cotton Ordinance of 1912, of which a full copy is
given in Appendix Il This Ordinuance regulates the importation
of cotton secd; the supply of cotton seed by the Director of Agri-
culture; it provides for special licenses for ginning factorics, and
enables the Government Inspectors to visit the ginning faciories: it
insists upon the clean picking of cotton. the scparation of cotton
seed of different qualities, and gives special powers to the Governors
of the Provinces to establish such regulations as may be requisite
according to special local conditions.  The Act also provides for the
fencing of machinery, protection against fire, notice oé accidents.
i 51m|]ar Acts were in existence in Egypt, India, and some of the
African Colonies, we would hear less of _the deterioration of quahtv
and the other evxls resulting from the Mixing of seed in the gin-
neries, .
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These (orm part of the famous Gordon Memorial

Wellcome College, and their functions, besides the study of

Tropical tropical hygiene, are the study of plant discases

Research and investigations in connection with agricultural

Laboratories. products or operations, and consequently this insti-
tution assists the cotton-growing industry of the
Sudan.

I may here mention that in paying a visit to the Gordon Col-
lege [ was highly pleased to see the skill with which the natives
were working in the machine shop that has been provided by the
generosity of Sic William Mather. It is most creditable 1o these
native youths that they have been able to make in this machine shop
the ron railing which extends in front of the Gordon College. 1
shall speak, fater on, of the work carried out in connection with
cotton under the Director of Education of the Sudan Government,
Mr. James Curric, who is also the Principal of the Gordon Memorial
College.

Owing to some extent to some sharp practices which

Transfer of had been adopted in former years by a number of
Land to Greeks to obtain land from the natives at prices con-
Europeans. siderably helow the actual value, the Government of

the Sudan has been forced to issue a law according to
which a native cannotl transfer his land to Europeans without the
consent of the Governor.

Another very important reason for the adoption of this policy was
that in the absence of land settlements it was impossible to be
certain as tu whom the land actually belonged, and it became necessary
to forbid sales altogether without the sanction of the Governor, in
order to prevent internal 1roubles and endless law-suits,

As1 thought it is possible thut some readers of this Report might
consider the advisability of establishing a cotton plantation in the
Sudan, I enquired from the legal Secretary of the Sudan Government,
Mr. E. Bonham Carter, whether the Government would object to such
an undertaking, and his reply is as follows :—

“ With regard fo the purchase of land from natives by
Europeans, the consent of the Governor would be influenced by
the locality of the land proposed to be purchased, and the pro-
pesals of the purchaser as to development. The Government
would regard with favour a well-considered proposal for bring-
ing land under perennial irrigation.””

In view of what one hears generally in the Sudan, that the
Government wish the Sudan to be reserved for the Sudanese, 1 am
enabled to say on the highest authority that the Government would
not object to the establishment of furtber European cotton-growing
companies, provided no advantage is taken of the natives,
and that cgrtain stipulations of the Government as to the amount of
profit were fulfilled. Company promoters or syndicates intending to
make large profits, perhaps with the help of Chinese labour, are
certainly not wanted in the Sudan. On the other band, if a com-
pany that would be satisfied with a modest return on its capital, and
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would give guarantees of fair treatmeat to the native, were to
approach the Government, 1 feel sure thar satisfactory terms could
be arranged.

COTTON CULTIVATION.

The cotron-growiag districts of the Anglo-Egvptian Sudaa are
best dealt with in the following divisions

.-~ Froon I[RRIGATION.

Tolar, with u cultivated area of ubout 30,000 feddans, watered
by the flood of the Khor Baraka.,  Kassala, with a cultivated area of
4,000 feddans, watered by the Aood of the river Gish,

. —Tnr Gezira,

The Tayiba Test Iarm, at present irrigated by pumps.  The
final schemes provide perennial ircigation by means of 2 barrage and
canals.

L ——Duse trRiCATION,

North of Khartoum, principal places, Zeidab, Fudlab, Darmali
in the Berber Province, and several plantstions in the neighbour-
hood of North Khartoum, viz., Kudro, Sag &e.

IV —Rax-trow s CoTTON,

Suulh ul the Gez
rain- grown cotton i

I.—FLOOD IRRIGATION.

[ travelled vid Suez per Khedivial Mail Line to
Tokar Port Sudan, a voyage which rook about 65 hours.
Distriet. Part Sudan can boast of an up-to-date harbour, with

electric cranes, six clectric capstans, two coal berths,
four coul transporters, which can deal with 300 tons of coal per
hour. The quays have at present a length of 2,000ft., and the depth
of water alongside is 30ft. at low water. TFive large ships can be
berthed at one time. A dockyvard has been built and also a shipway.
The entrance to the Port is aver 1,000ft. wide, and the depth of the
approach varies from 40(t. 1o 70ft. The guays, streets, and work-
shops are lighted by clectricity. Port Sudan was opened by H H.
the Khedive us recently as 1909, and its streets and buildings are of
quite a modern type. All the houses are built of a kind of coral,
which is quarried in the plain to the west of the town. The whole
of Port Sudan stands on a flat coral reef about 10ft. above seca-
level, and as there is no soil deposit on the reef, great difhculty is
being experienced in making gardens round the houses, the soil hav-
ing to be brought in from fong distances, A {ew shrubs are grown
in this manner, and their green leaves form a bright contrast to the
red roofs, covered with Marseilles tiles. Port Sudan is the only
harbour on the Sudanese coast where vessels of any sizescan enter
casily. Port Sudan is connegted by rail with the main®line, which
was opengd in 1906; the distance from Port Sudan to Atbara is
486 km. It is true this railway passes through a desert, from which
little traffic can be expected, but rhe advantages of the port to the
whole country are evident,

ira, Stnga, Reak, Mellut, and Kodak ; som
aised i the Gerira
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A recent Consular report states that the trade of the Sudan is
now becoming u {actor of some importance, and worth the attention
of those interested in the development of this part of the African
continent.

With the exception of cattle and dura passing to Egypt
through Halfa by the Nile route and goods entering Suakin, about
fwo-thirds of the imports and exports are through Port Sudan.

‘he value of imports vid this port only has increased from
£ 12,642,661 in 1909 to £ L.1,356,457 in 1911.  This includes
imports for Government departments, the proportion heing Govern-
ment cargo 46 per cent., public 54 per cent.

Tokar is generally reached by camel from Suakin, a distance of
54 miles, but as camel-riding is very tiring to one unaccustomed o
it, the Sirdar kindly placed at my disposal & steamer, which took me
to Trinkitat, a very small port, at which only sailing vessels (ealled

Port Sudan.

sambuks) can enter.  The distunce (rom herc to Tokar is only
18 miles.
s situated between  18°15° and  1830° latirude.

The Cotton fts water supply comes from Abyvssinia, Eritrea,
Growing and part from the Kassala Province. The principal
Distriet of river 1s the Khor Baraka. ' Khor "' means a river
Tokar bed, which is dry during certain seasons; ‘ Baraka "'

. means blessing.  The river reaches the sea only during
Aood times, when, unfortunately, a great deal of water runs annually
to waste, and although cfforts are made by means of temporary guid-
ing banks to stop this waste, the want of adequate funds hitherto has
abways prevented the Government from undertaking permanent works
ta.confine the waters. The rainfall is about 6in. in the year, and
this takese place towards the end of October, November, and
beginning of December. The rain which falls during June in
Abyssinia and Eritres runs down the mountains, and carries
with . it a wvery large amount of silt and vegetable matter.
The river Baraka is in flood frem about fuly until September.
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The  maximum  flow  is  more  or less between  the  15th
July and the 15th August.  \When there is o late flush in the Rood,
second sowings are frequently wecessary, as the first sowipgs are
gencrally washed oul in such cases It has been asvertained that
the silt deposit on the lower points of the delta, around Tokar, is
in places 401t. deep. These floeds carry the crop ta the rainy scuson,
which, ax stated above, way begin towards the end ol October. The
only additional moisture which the plaots receive is from the heavy
dews, which sct in about the middle of September. Fhe air
gencrally is burmid, Throuchent the winter months there are many
cloudy duys. The Khor Baraka has o habit of flowing into differemt
districts from ycar 1o year, and this olleration  of its  course
15 an  enormous  drawback, as the cultivators, not knowing
whether the flood  will vome oo thelr bind, seddom prepare it

The Secretary on his Tour of Inspection.

in advance for cultivation.  As the farmers are never sure whether the
flood will reach certain lunds, they are careless, and refrain {rom
preparing for the flood, i.e., they do not weed or hoe the ground.
It has been proved by the Inspector of Agriculture on the Government
farm ut Tokar that hoeing or fassing, as it is generally called in
Egypt and the Sudan, prior to the flood, gives increased yields. The
uncertainty of the river rcaching the fand makes the cultivation an
element ol chance. Attempts  in a small way at directing
the flood into certain courses have been fairly suecessful. There has
been elaborated a flood-controlling scheme, whereby an area of at
least 70,000 or even 80,000 feddans will be flonded sufficiently every
vear. . .

. From the middie of June to the 12th Septembes,

Sand Storms. which is the period for preparing and sowing the
cotton, sand stprms (called haboobs) hinder the

work. These sand storms are at times terrjﬁc, clouds of -sand
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darken the sky, and the wind drives the sand into every nook anc
crevice.

A few weeds allowed to grow may often be the cause of the
formation of a sandhill during these storms.  The fine sand is driver
like snow, settles at any obstacle, and gradually a sandbank i¢
formed, where before the storm there was only a weed. Any uneven-
ness in the surface i1s, of course, a great drawback at the time ol
the flood, if the water docs not cover it

The land in the Tokar district is owned by the

Land Government, which hires it out on a vearly tenancy
Taxes. the native paying in licu of rent the following lanc
taxes :—
Kesidents,
natives of the
Strangers district.
On firsteclass land.... &0 piastres. 60 piastres per feddan.
On second-class land ... 60 - 50 ' -
On third-class land ... 40 . 30 ' "

Plus 1 piastre for schoo) tax and 1 piastre for watchmen.

This depends entirely on the extent of the flood.
The Area under The following is « table taken from a Government

Cultivation. RO
publication :-—

Total ‘ Area Total  Revenue' | Cotton
Years. area cul-| Area other areq per | Total crop
tivated | Cotton  crops taxed | feddan | Revenue Kantars®
| m/m | £E

1891-1802 8.749 s — —_
1892-1893 10,000 7090 - —_
1§93-1804 150 Nil — —
15941805 1007 — —
1895-1890 2 — —
1886-1897 : —
1897-189% — —
1898-189% [ —
1899-1800 — —
1900-1901 2349 1 —
W001-1502 702 —
1002-1903 | . —
1903-1904 2,408 —_
1904-1905 5.833
1905-1906 | 5284
1906-1907 | 8397
19071908 5 10.637
1008-1909 ' 21,005 | 4,843
1909-1010 ! 35,324 | 11,589
1910-1911 47.010 420 18,547

10111812 43,923 | 43143 | 495 )4:905

* These are ordinary kantars of about 100tbs. seed cotton, giving about one-
third of lint. It is a pity that Tokar people persist in speaking of small kantars
whilst all over Egypt, at Zeidab and Tayiba, large kantars of 315lbs. seed cotton
are understood when speaking of seed cotton.

This table shows that the taxation, and consequently: the culti-
vation, have considerably increased. The year 1911-12 was a year of
very small Rood, during which a great deal of the flood water has run
to waste. o
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In fixing the land taxes, the Government may be said to be
guided by the Mosaic law in that one-tenth of the (rop should be paid
to the Government, and the figures given for the three classes of tund
represent more or less that proportion.

As the land belongs 1o the Gosernment, it is in the power ol the
officials to take away or reduce after the veur's fease any holding
which is not properly cultivated. This is a powerful  weapon
in the hands of the officials, who have strict instructions 1o
mete out as fair treatment as possible; it vertainly s an incitement
to the native to work.,  Cotton is the recognised staple crop of the
district, and | have been shown a held on which cotton for 14 con-
utive yvears has been grown successfully.  This was possible only
in consequence of the heavy silt deposits brought down by the
Baraka. ’

Onlyv Afifi cotton ix grown by the natives in the Red

Seed. Sea Provinee, and the seed is supplied to them yearly
by the Government, which so {ur obtains a fresh
supply evers  year from the Mexandria merchants, 1r will un-

doubtedly prove to be an advantage to use in future selected seed
from the Government farm at Tokar, us this will have become accli-
matised. A Government sced farm is very much needed at Tokar,

During recent avears, since the Government  has
Preparation interested itself in the cultivation of cotton, some of
of the Soil. the natives bave began to hoe the land before sow-

ing. hut most of them do not lonsen the soil at all.
During 1912 a small area was ploughed for the first time, and the
experiments carried out by the Department of Agriculture at their
experimental farm at Tokar have proved conclusively that the pre-
paration ol the soil is most profituble.  One can, of course, under-
stand that a native tenant will be averse to spending money on this
work when he is uncertain whether the flood will pass over bis fand
or not, For the same reason the Government officials cannot lorce
him to undertake the work. The statement in a recent Government
report that there is a distinct advance noticeable among the cultiva-
tors towards improved methods of cultivation is undoubtedly reassur-
ing. The report says that sowing is now carried on more regularly,
and thinning out is attempted by several of them, but the cleaning
of the ground is still largelv neglected.

As soon as the surface of the soil after the flood
Sowing. becomes dry encugh, i.e., during August/September,

sowing operations begin. The implement used is
something like a long dibber (called in Arabic * Seluka ). See
page 56. This dibber lifts up a large clod of the surface and makes
a hole in the damp soil in which the seed is dropged. The
Government officials recommend that five to six sceds should be put
in each hole, but the general practice is that more seeds are used.
The distafice in planting seems to me very wide indeed. Generally,
the sowing seems to be done in a haphdzard way. Perhaps on an
average the distance is 1 m. from,plant to plant, but in many fields

the distance is considerably greater. The rows in which the seed
.
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is sown are not straight.  All the seed is sown on the Aat.  Hocing
15 only done for the purpase of weeding: where land is clear of
weeds no loosening of the soil is carried out.  The Government
officials strongly recommend hocing, as during the dry weather pretty
large cracks come into the soil and cause evaporation.

Picking commences at the end of December, and
Picking. continues until May.,  Every field is picked over

weekly, and no distigetion is made as regards first,
sceond, and third pickings, as is donc in Egypt. Each field is picked
over every third or fourth day, as otherwise a great deal of the
cotton falls to the ground owing to heavy wind The strength of
the Tokar cotton deteriorates as the periad of picking advances: the
carly months’ pickings are the best, whilst the cotton picked in May
is very weak.,  The pickers are mostly women and children and
wl labourers, surh as pilgrims from the West Coast and the
reoat

.
centre of Alrica, who are on iheir way 1o Meeca,  There
all timex of the vear a great many of these pilgrims to he found,
and without them there would certainly be ascarcity ol Jubour in the
distyict. It muy be mentioned here that some of these pilgrims
come from as far as Nano and Sokoto, and take from five to six vears
for their return journey.  Time is no object to them, and thev fre-
quently stop for ayear or so in the neighbourhood of Tokar.  The

re generally paid by share. In the beginning of the season
hth, towurds the end one-sixth, ond this proportion
is graduaily increased until at the vers end the tenant must pay one-
half the quantity picked in lieo of wages. The Government Farm
puys its pickers about 3 piastres for a daly quanuty of about 40ibs,
The Government insists upon clean picking, even in the fields of the
natives, and a special stall of watchmen s kept to see that the regu-
lation as regards cotton picking. as contained in the Cotton Ordi-
nance, i~ caforeed

pickers

The average yield of cotton per feddan is very

Quality and small, viz., about 400ls. sced-cotton giving about
Yiell. 315 per cent. of lint.  The quality is verv strong

indeed, and the colour of the rotton is likewise satis-
[actory.  Owing tov the unsatisfactory method of cultivaton, the
vield is small and the stuple i~ somewhat irregular.  That the

vield can be increased has been proved by a Greek farmer, who had
last vear an average crop of 700lbs, seed-cotton per {eddan. This
was entirely due to slightly better cultivation than the natives
adopted; even on this plantation, no ploughing or preparing of the
land prior to the flood was undertaken.

A Government Report on the Tokar season, 1911-12, states:
The quality on the whole was better than last year, as the seed was
very good, and great care had been exercised in the picking. The
mixing of Yarious grades in the ginning lowered the price, but some
lots sold better than T.G.F. contract, whilst prices are consistently
superior to those of Upper Egypt and F.G.F. spot. Messrs. Wol-
stenholme & Holland have valued samples at 103d. per lb., when
Egyptian F.G.F. was 10}d. !

©
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There are stringent orders given as to the ceaning out of hindi,
and I detected very few pure hindi, but a good many crosses,

AU the cotton of the district must p
Classing. Government  cotton market  at LTokar, where a

Government classifier grades the ar fs into four
different classes. Shevial sutention i paid o the grading to uni-
formity and to cleanliness, Al the cotton, after it has heen duly
graded, i~ sold by auction. The buvers are mostly local merchants
who are often agents of larger firms in Suakin.  For the last two
scusons several representatives of Alexandria houses were present
at these auction sales, 1 was old in Mexundria thae these, in
order not to run up prives unduly against cach other, came
to an wrrangement  that on certain days one would  buy

s into the

and the athers retrain Tronr bidding. No cotton is allowed
to leave the cotton market uptil it 0s branded with the grade
and the bales duly sealed. Aecoiding to the new Cotron Ordinance,
no mixing ol the differcnt grades s allowed, the intention heing to
establish a reputation for Tokar cotton. As, however, several

Alexandria firms buy the cotion on the ~pot and hive it ginned,
partly in eypt and partly in Suakin, it is evident that the good
mtentivns ol the Sudan Government are (rustrited by their action.
The owner ol the ginnery at Suakin told me repeatedly that the
Mexandria hovses insist vpon anising the grades. The cotton ordi-
nance will have, however, that advantage that cach chiss must be
cinned sepiatel . and therelore the seed of the lirst-grude cotlon,
which must be kept apart, should be usclu) Tor sowing purposcs.
No cotton is alloved to leave the Sudan 0 an unginned condition,
except by dand  te Abyssinis and Eritres, and it omay  be
worth  considering whether  the  Government ought not to

compel  the ginner  to o hale cach grade  sepavstely i perhaps
by that  time the  direct  shipments  of  Tokar  cotton
to England  will have  increased. The  difference  in price

obtaincd by some growers for the vurious grades impressed the
natives, and inchined them to more careful cultivistion, and especially
to clean picking and to keeping different pickings apart. The
innovation of having a grader at these loval cotton markets is for
that reason alone worth a great deal of money, and | cannot help
but hold up the example of Tokar to Lgypt, and especially to India,
where these cotton markers have been in existence for a long time.
The Cotton Ordinance of the Sudan is another instrument which
will have a powerful influence in establishing a goud reputation for
the Sudancse cotton, although cotton merchants and ginners will
probably find fault with it.

The whole of the cotton crop, amounting to some
Transport. 7,000 tons, is transported from the market at Tokar

to Trinkitat, thence by ' sambuks ™ (sailing boats)
to Suakin. The normal cost of this transport, including®the double
handling iovolved, amounts.to at least £.E.1 per ton, and in the
height ob the cotton scason, when there may be a scarcity of camels,
this amount is probably considerably higher. It must, of course, be
apparent that this enormous cost of transport is a very serious
handicap to the development of ‘the cot!on—grgwing area of Tokar.
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There cannot be the least doubt that railway communication from
Suakin to Fokac is of primary necessity.  The above estimate of
transport  expenses ol corton  to  Suakin  has  been  taken
from the Note on  Tokar, published by the Government
in 1913, and if one considers that the area of cultivation
may be increased shortly, this outlay may reach the figure
of £10,000 per anpum. 1 have discussed the question of con-
structing this railway with Captain E. C. Midwinter. the General
Manager of the Sudan Government Railways, and he estimates that
the 50 miles of railway between Suukin and Tokar would cost at
the rate of £3,000 per mile, i entirely new material were employed.
This would bring the total cost to £150,000. [tis, however, customary
to construct railways, cspecially if they are 1o serve only periodical
requirements, of second-hand rails.  This was done, for instance, on
the line from Khartoum to El Obeid.  The cost of constructing the
Tolkar-Suakin line with sccond-hand material would certainly not
be more than £2,000 per mile, but probabiy less. [t is true that a
considerable amount of bridging will be necessary. Wash-outs,
which occur frequently after heavy rains, would termporarily make
it impossible to use the line.  This is the case at present on the line
between Suakin and Port Sudan, but these wash-outs would occur
before the period of the cotton crop.  In view of the enormeus
traffic of pilgrims and of the quantity of food and other merchan-
dise which the constantlyv-increasing town of Tokar and surroundings
require, it is pretiy certain that the raihvay would have important
additional receipts besides cotton, but even cotton alone would pay
5 per cent. interest on the capital outlay of an entirely new ruilway
linc. 1t is quite sale to assume that the deterioration and cost of
working would be paid through the passenger traffic.  The ' sam-
buk '’ trafic from Trinkitat to Suakin is most unsatisfactory, as at
the time of the cotton scason high seas are usual in the Red Sca,
and the cotton {requently becomes wet. The journey usually takes
1% to 2 days.

\White ants are doing a great deal ol harm to the
Inseet Pests. cotton crop by attacking the stems, and so far no
insectitude seems to have been discovered lor their
destruction. The only remedy is supposed to be continual cuitiva-
tion. Boll-worm is present to a small degree, but so far cotton
worms have not been found.
The whole cotton-growing land has been divided out
Division into sections of 160 feddans; large poles indicate
of the Land. these demarcations.  So far, 606 squares of 160
feddans each have been mcasured out, and these
represent almost entirely cultivable fand.
The cost of cotton farming at Tokar may be said to
Cost of be £.E.1 per acre for manual work and 82 piastres
Cotton < for Government land tax on the best land, equalling
Farming. ¢ altogether 182 piastres, The crop, which, under
present methods of native cultivation, can be
expected, is 13 kantars of cotton, and this represents a net value to
the farmer of about 500 piastres per acre.

I was told by se\:eral of the hest cultivators whom the Mamour,
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the Egyptian officer in charge of local affairs, called in, that 7 kantars
per acre seed-cotton are ilv raised under present conditions by
careful cultivators, and that the cost of labour did not exceed 100
piastres.

There is no ginnery at Tokar; all the corron is transported, as
described, to Suakin.e

The ginnery at Suukin has 50 Platts gins and an
Ginnery engine of 350 h.p.  The factory scemed hig enough,
at Suakin. vet it did not make on me the impression that it was

well hepr, although at the time of my visit the
machines were just being refitted, und for this reason evervthing
was untidv. 1 have heard many complaints thay the fibre of the
Tokar cotton is frequently damaged in the ginning, and it is for
this reason that several Meximdria houses have the cotton ginned

Suakin.

in Egypt.  The daily wages paid are 5 piastres to girls at the gin,
7 piastres to general labourers, and 1 piastre per bale for carrying
it into the ginnery, 8 to 9 piastres for men working at the press;
12 hours constitute a working dayv. There is attached to the ginnery
a very old-fashioned box press, which does not press the bales to
the density of the Egyptian bale, and ] was told that the shipping
companies have increased for this year their rate of freight on these
bulks bales.

From a gentleman who was present last yvear during the ginning
operations, | heard that about 5 syringes full of water arc emptied
on each box cart of ginned cotton before baling.  The owner of the
gin said that only 1 per cent. of water is added, and (he mechanic
told me that 2 svringes are emptied on cach box cart. = It must be
remembesed that the atmosphere of Suakin is extremely humid,
and as the ginnery is situated «lose to the sea shore
the atmosphere of the ginnery must naturally  be damp.
The owner charges 12 piastrés per kanrzl.r for ginning and
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13 piastres per bale for baling. [ tried to persuade the owner of the
gin to remove his factory to Tokar,  He recognised the unnecessary
cost which at present the cotton must bear, and that scancr or later
the business will be tuken away from him, as a ginning factory at

Tokar would offer enormous advaniages. The owner of the gin
stated that his reason for not transferring his factory 1o Tokar is the
scarcily of water there. 1 am, however, inforimed by un engi-

neer that there is no reason why the press and ginnery should not
be worked by oil engines,  The water which is available st Tokar
from wells is somewhat salty, but would be good enough for the oil
engines. ®

The grest majority of the inhabitants of Tokar are

General of & migratory nature.  As already stated, many are
Notes. pilgrims,  Owing to the comparatively high wages

paid i Tokar, there is a regular influs of work-
people.  The Arab landowner considers it bencuath his dignity o da
manual work.  The Tokar district has been in a settled condition
for a longer peviod than the rest of the Sudan,

It ix sadd that in the cotton market at Tokar as many as 20
different nathve Jangoages ave spoken. The wages during  the
season have been known to go up to 13 piasires for the sowers:
women and children generally receive 3 piastres. An effort was
made to fix the maximum wages at 7 piastres pey day, but on
account of the demand they were increased. An ordinary ficld
labourer, who attends to the weeding, reccives from 4 to 3 plastres
per day.  As in Egypt, the cotton sticks must be pulled up and
burnt belore the new crop is put into the seil.  In the Tokar dis-
trict the latest time for this work is the end of June.

The Government charges 4 piastre per kantar for weighing.
One milliéme (one thousandth part of £.12,1) was charged last scason
per kantar {or grading.  This vear it has been raised to 2 milliémes
per kantar, as two Government classiti

tiers have Deen appointed.

The town of Tokar is quitc modern. It has broad strcets, and
the houses, although mostly built of mud hricks, are certainly an
improvement on the rough huts made of shrubs, palm leaves, &c.,
which one sees generally in the Sudan : onls one small portion of the
town is built of rough huts. During the summer seasors Tokar has
only 10,000 inhabitants, but during the period of sowing there \ill
be 15,000 in the town. During the picking season, 1 was told, as
mnany as 20,000 people arc busily engaged in and around Tokar.
The influx consists mostly of natives from the surrounding moun-
tains and from the interior of the Sudan, who ure attracted by the
high wages.

The possibilities of cotton growing in the Tokar district depend,
in the first place, on the construction of permanent channels for the
Khor Bargka. The cost of the scheme is estimated at £80,000,
whilst the cevenue resulting from additional land brought under

* During my journey I drew the atiention of various firms to the excellen
prospects for the working of a ginnery at.Tokar, and I am pleased to say that the
Sudan Plantation Syndicate, Ltd., bas since decided to establish a modern ginnery
and press at Tokar, and that this firm has already received tlie necessary licence
from the Governinent.
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cultivation and {rom more vegular cultivation of existing land has
been extimated by Government officials as likely to produce £10,000
per annum.  The expenditure of £80,000 on this work would be
amply justified, and would prove highly remunerative. In the sceand
place. the development of the cotton-growing industry o the Tokar
distriet depends to a @reat extent upon the construction of the rail-

way between Suakin :nd Tokar. about which 1 have alreadh written,
This is sittaded near the Fritrean (ronticer, and 1he
Kassala journey to and from the nuarest railway station takes
Distriet. about one month. 1 was therefore unable to visit the
place, and  must content mysell with  reporting
what | have heard [rom persons acquainted  with  the  condi
tions of this provinee, and with quoting from Government Reports,

Kassala Cotton.

The conditions are undoubtedly similar 10 those ar Tokar.
Instead of the river Baraka we have in Kassain the river Gash,
which floods the country between July 7th and September I5th.
Unfortunately, the rains coincide with the flood.  There are three
kinds of irrigation. Up stream of Kassala Lown a weir Is run across
the Gash and a canal taken off.  In this vicinity three types of irriga-
tion have been tried. The first corresponds to ordinary ** sagia’
irrigation (water wheel), small fecder canals being taken Jff the main
canal, which supply water whenever required during the flood. Land
so irrigased is termed ‘‘ nili.”" The second and 'thrrd are types ol
basin Irrigation, but differ in that the~land receives a soakmg: 91'
7 ta 10 days, is then emptied, and snwn, receives further flush irri-
gation acc-ording to the state of the crops agd the length of the

.
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flonds.  In the third type the basin is kept full from 25 to 30 days,
is then emptied, and receives no further watering.  These hasins
range from 20 to 100 feddans in arca.  Under the name of Debelo-
weit another basin is known. Down stream of Kassula a canal is
taken offl the Gash to fill a large bottle-shaped basin.  This must be
emptied between the end of August and September 3rd, and is pro-
vided with an escape regulator for that purpose.

July, August, and the first hall of September are comparatively
cool; from then to November the temperature is high.  Ocrober is
generally a very hot month.

Cotton does best on land which has received one long flooding,
say, 25 to 30 dave.  ARf has given the highest vield of the various
cottons tried, but Abassi cotton was more favourably reported upon
by the Alexandria merchants.  Owing to the neighbourhood of the
Italian colony of Eritrea, seed which was of an American kind was
obtained by the natives from the Societa Cotonnjera di Agordar, but
this turned out to be of a shorter staple than the Egyprian kind

Some of the cotton raised in the district is exported vid Eritrea,
but the bulk is sent vid Port Sudan. \ltegether the cotton crop may
be estimated at about 4,000 kantars, but, judging from the reports of
Government officials who have been stationed there, a possibility
of very great extension exists, as there are 120,000 acres ol suitable
land.  This, however, cannot take place until Kassala is linked up
by raitway with other centres of population.  As Tar as 1 could
ertain, the (overnment [favour the construction of the
rathway line 1o Kassala in preference to that of Suakin 1o Tokar, 1§
I may venture to express an opinion, | think that the Tokar line is
needed more, and, whilst the cultivation n the Kassala Province is
still a doubtful item, we know positively that Tokar produces a good
cotton in fairly large quantities. Morceover, the construction of the
Taokar line would require auch less capital, and 1 thiak would prove
to be a remunerative investment from the start, whilst the Kassala
line would no doubt in the future pay, but the first years would see
only a small return on the monev. !t was mentioned to me that the
railway might be taken from Suakin vid Tokar to Kassala, but this
would undoubtedly nccessitate the construction of tunnels, and so
far the Sudan Railway does not pass through any tunneis.

Ushr (Calotrapes procera), or Sodom’s Apple, grows
Ushr. wild in very large quantities on the outskirts of the

desert between Trinkitat and Tokar. There are also
8,000 to 9,000 feddans of land near Kassala where this plant grows
profusely.  The natives have so far used the stem for making ropes,
and the fibre which the plant produces has been used in Europe for
the purpose of stuffing cushions, mattresses, &c., but latterly there
has been invented in Saxony a process which renders possible the
spinning of this fibre, and during the last season as many as 40,000
bales of thig'lint have been imported from India into Germany. As
this plant does not seem to grow as freely in India as in the Anglo-
Egyptian Sudan, it might be worth investigating whether it could
not be cultivated, or whether it would pay to collect the fruit from
the wild plants and export it. 1 ‘have seen many plants on which

'
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here were ripe and unripe bolls together; some were in flower and
ome bolls had withered away. | was told that there would be a
rreat ditficulty in collecting the fibre, as the stems contain o milky
ubstance which flows out as soon as they are broken, .\nrl this sub-
tance is extremely poisonous. Another disadvantag that the
ine fibres By about when the plants are touched, and easily injure the

ves of the pickers, The hbre is very Hght in weight,

The natives are said to use small portions of the milky sub-
dance for adding to a certain kind of beer they brew. The wood
sf the Ushr plant gives the best charcoal, and cven to this day it s
ssed by some nomadic tribes for nhmmnw a light by rubbmq two
dicks together and igniting them by friction.

Ushr Plant.

I.—THE GEZIRA.

Gezira means ‘' island,” but in this case the land

General which is situated between the White and Blue Niles
Remarks.  south of Khartoum is understood, although it does
not form a perfect island. In traveling from Khar-

oum through the Gezira plain, one is struck with the apparently
bsolute flatness of the country. On the horizon one sees
nirages constantly, which, 1 was informed, are possible only
n exceedingly flat stretches of land; lakes and trees will appear on
he borizon, and when one approaches them one finds they have been
lothing but an optical illusion. The Gezira plain contains about
- millions acres of land, and the soil is of a very fine dust-like silt.
Jome people helieve in the theory that this soil has beeh formed by
he excretions of white apts many thousands of years ago. Thorough
n\'eshganons on the part of the Irrigation Department have proved
hat a scheme which would provide a Barrage at Sennar and a canal
dmost parallel to the Blue Nile, would supply suﬂ'\uent water for the
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irrigation  of the entire  Gezira  plaio, As  will be  seen
from the map, the topographical features of the Gezira

are  esceedingly  favourable  for irrigation. The Jand  falls
gradually  from the Blue Nile towards the \White Nile; the
slope is almost imperceptible 1o the eye, and therefore the expendi-
ture for levelling the ground, which is one ,of the most serious
items in practicalfy ulf irrigated plantations, would be non-existent
or infinitesimal.

The climate of the Geziva near Khartoum is almost rainfess, the
occausional heav v storms being too uncestain to permit of cultivation,
but the rainfall increases steadily as we go south.  Regular cultiva-
tion commences about 30 miles south of Khartoum, and reaches its
maximum development near Wad Medani.  Very dry grass and
bush bereme prominent features, passing o comparatively dense
forest neay Wad Medanic where the arca cullivated in rain-crops is

Mirage in the Gezira.
‘The appearance of water on the horizon is an optical illusion : it is merely the
heated atmasphere in t e sanlight.  This photograph also shows the
level character of the Gezira plain.

considerable. These crops consist ahmost wholly of sorghum (millet),
but patches of cotton of stunted grawth may be seen here and there.
The sorghum crop seems to be o Tavourite amongst the natives
so far, and in good, rainy seasons the yvicld is very fair, Before one
reaches Taviba onc notices a few scattered fields grown with cotton.
They look most discouraging, as the crop cannot be more than 201bs.
per acre.  All the more is one struck by the appearance of the fi.lds
of the natives within a few vards, at Tayiba, which reccive the water
from the pumping station. One cannot help but be astounded at the
miracle produced by its steady supply.

The population is densest and the villages most numerous as we
approach \Vad Medani.

t Sir Wm. Garstin's project consists ia establishing a

Gezira barrage at Sennar, and cutting a canal from there
Irrigation almost paralle) with the Blue Nile to about 30 miles
Scheme. south of Khartoum, which would feed smaller canals

» branching off in it direction of the White Nile.
€
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The cost of construction of the Barrage at Sennar has

been estimated at ... 1,250,000
The cost of construction of the main canal at . 1,000,000
The cost of the construction ol distributing canals at..... 1,750,000

44,000,000

These calculations are based on irrigating at first an area of
500,000 acres. This proposed area is marked on the map in shaded
lines.  For an additional 500,000 acres a sum of ahout 42,000,000
would be required, o that £6,000,000 would be necessary for irri-
gating 1,000,000 acres. The return which may be expected from the
working of such o scheme is perhaps more dilficult to cstimate than
the construction of the work.  The following are some remarks on

Village in the Gezira.

this point taken from a Government publication of April, 1908, deal-
ing with the Gezira scheme: "It is worth noting that in places
where the cultivators of the Sudan are familiar with irrigation they
have frequently expressed their willingness 1o pay one-third ol any
crops realised on their lands for the supply of water {from a pumping
station or otherwise) necessary to mature these crops, and the
realisation of anv such land in the form of taxation and watcr-rate
should give a handsome return on the capital invested, apact from
the indirect benefit to the country as a whole.”

The best evidence of the quality of the soil is the

Tayiba Farm. fact that under present conditions when rain is at
all normal good crops are raised, but in order 1o

prove the fertility of the soil and the adaptabilitv of thé Sudanese
to become good cotton growers, the Government decided to first
start a test-farm at Tayiba. This farm was begun in 1911: the
water for irrifating, the land has, of course, to be lifted by means of
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a pumping station. In 1911, 545} fcddans were uuder cultiva-
tion, whilst in 1912 1,914 feddans were under cultivation and have
received water.

It is very wnfortunate that the land in the Gezira
Landownership.  belongs 10 the natives, and not to the Gavernment,

thg: boundarics going in zig-zay fashion, whilst for
irrigating purposes all the land must be divided into regular squares.
The Government had to rent the land necessary for working the
Taviba farm. ) :

At present, land in the Gezira is sold at 20 piastres (4s. 2.) per
acre, whilst when the water is obtainable the value of that same
land may be anything from £10 to £15 per acre and more.  This
surely is @ case for the just application of an unearned increment tax ;
in fact, the whole of the construction of the Barrage and canisl might
be paid for ont of these unearned increments,

Management The Sudan Plantations Syvodicate, Ltd., was aked
of Farm. by the Sudan Government to take charge of the

manageinent of thisx farm, and personally T think
the Government must be congratulated upon this very wisc step,
as this company has highly-experienced agricultural experts, who
are not only well versed in the technical aflairs of a cotton planta-
tion, but also understand the handling of the native — a difhicult
matter (or any newcomer to the country.

In the agveement with the Sudan Planrations Syndicate, Lid., it
is distinctly stated that the farin must not be worked as an experi-
mental farm alone, but mainly 1 test station, that is to say, the
fand must be given out to natix who must work it in the same
manner as it will be worked when the great Gezira scheme is in
operation.  Each native has about 30 acres. They are on a yearly
tenancy, and each tenant has on his holding his hut, which is
generally constructed of shrubs, reeds, and palm leaves.

The Sudan Plantations Syndicate has to reserve one-tenth of the
total area for experiments which it undertakes on behall of the
Government.

As the level of the Nile from the surface of the fand
Pumping varies from 52ft., at high water, to 71ft., at low
Station. water, it is natural that the cost of pumping is a very

expensive item, and it was understood at the very
commencement that this test station could not be a remunerative
undertaking.  The water-ilft when [ inspected the pumping
station was B56ft.: it is the highest water-lift along the Nile
mn the Sudan. The output of the pumps is 273 cbm. per
minute="46 chm. per second. Tandem compound engines by R.
Wolf, Bukau-Magdeburg, with superheated steam locomobiles, are
used, and the engineer told me that they work excellently and
economically. The pumps are made by Willans & Robinson, Rugby.

The prime cost of the pumping station was abbut  £18,000.
The fue} used is Cardiff Crown briquettes, which cost 340 P.T. per
ton free Tayiba Station. The consuntption is about 1% tons per 12
hrurs’ run, including lighting up. The water horse-power (w.h.p:),
i.e., lift of 1 cbm. of water 1ft. high per m'mu‘rc, is 123 when the lift
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is 71, The indicated horse-power f(or cach of the three engines is
200.  Revolutions of the enginc are 180 to 186, revolutions of pump
750. The wages paid for running the pumping station are £70 per
month. The cost of the fue) has lately increased, owing to the
discontinuance of the steamship company which used to send
steamers regularly up the Blue Nile,  Fuel hag now to be sent per

rail.  The system of irrigation is explained in the accompanying
diagram.
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Plan of the Tayiba Test Farm.

Area=1314 Feddans

The land is ploughed twice and ridged during May
Method of and June. A few days before the 15th July planting
Cultivation. begine, and 7 to 10 seeds arc put into each hole.

The spacing is 60 cm. to 70 cm. on the ridges and
90 ¢m. from plant to plant on the ridges. Irrigation commences
about 13th July. Weeding is done about 14 days after first water-
ing. The second watering, as it falls within the rain period, is
viven 25 re 30 days after the first. The other waterings are given
as required, about every 15th or 16th day. The land is hoed three
times, sometimes by hand and sometimes by cattle-drawn implements
commonly known as ““ cultivators.””  The thinning-out takes place
after the second watering. Two plants are lelt in each hole, and
during this operation ““ hindi ”’ plants are carefully extracted. The
>ulk of the pickiog takes place in December. The earliest picking
‘or Afifi has been November 4th. This cotton had been planted on
July I5th.

The rotations adopted are: Cotton; wheat; dura (sorghum};
nd Jegumipous crops {lubia beans), &c.

Of each®crop 10 acres are grown. Cotton was planted on
150 feddans during the first year, which means that 25 tenants had
:ach 10 feddans undec cotton. The average crop was 532 kantars
rinned cotton.  The highest vield from a 10-feddan plot was
87 kantars, The first vear’sexpdriments were made on the basis
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of a threc-vears’ rotation: in the second vear experiments with
90 feddans are being made on a two-yvears' rotation, that is cotton
and leguminous crops alternately.

A vields slightly better than Nubari. Viverpool merclhangs
consider the Taviba Affi as fullv good, staple good leagth, and very
strong.  On July 31sty 1912, the cotton was valued at 114d.

Nubari— Liverpool merchants consider it fully gnod, staple
fong and very strony, valued July 3lst at 114d.

The price of fully good fair Egvptian on the same date was
102d.
Dr. Beam, of the Wellcome Tropical Rescarch Luboratory at
Khartoum, has made extensive physical wnd chemical ianalyses ol the
soil of the Gezira, and these show that it is eminently suited to the
cultivation of cotton.  The fertility of the soil on account of its

Ginnery and Store of the Sudan Plantations Syndicate, Litd.,
at Wad Medani.

varying composition, and its undulating sur(ace is not so great near
the river, but two miles {rom the river the land begins ta bccurr}c
uniform and excellent for cotton; near the river slight undulations in
the surface are found.

The cotton grown at Taviba is ginned at Wad
Ginning. Medani, which is about 8 miles further south, where

the Sudaan Plantations Syndicate, Ltd., has recently
erccted an up-to-date ginnery and press.  This ginnery has three
bavs, one of which is fitted with 10 Plaits’ roller gins and'l\\'o SAW
gins (Platts’). The latter are intended to gin the gain-grown
cotton from the south. | am sure the maoaging director will see
to it that #here is no mixing of the seed, a process which brings such
evils in its train. The other bays arc intended for extension and
storage. Transport of cotton from Tayiba to Wad Medani is
undertaken by rail. At Wad ‘Medani a gpod deal of rain-
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grown cotton from the south will be ginned. The engine and
boiler of the ginnery are by Roby & Co., Ltd., Lincoln, whilst the
hydraulic machinery and press are supplied by John Shaw and
Sons, Salford.  The bales pressed will be 400[b. weight. There is
another ginnery at Wad Medani, containing eight gins.  Wad
Medani is the capital of the Province, has 30,090 iphabitants, and, in
view of the forthcoming developments of the Gezira, has a great
future.
There have been no insect pests, except slight attacks of white

ants, but these will disappear with continued cultivation.

In view of the difficulty which Egypt is having on
Subsoil Water. account of the high subspil water, it is interesting to

note that even with high water in the Nile the level
of the subsoil water in the Gezira is 41ft. from the surface.

There are no feld drains provided on the Tayiba
Drainage. Farm, as it is maintained that there is no necessity

for them owing to the deep level of subsoil water,
but it is certain that draipage will become necessary when a larger
arca is brought under cultivation, as the health of the population
depends so much on the absence of stagnant water, this being
always  the breeding  place lor  mosquitoes. The difficulty
and sickness experienced at Zcidab in its earlier years, owing to
the absence of drains, afford ample proof of the necessity of pro-
viding them in the Gerzira. \What is the good of enriching the
native and of teaching him to find a pleasure in work when at the
same time his health is neglected? The health of the worker should
be the first consideration. If he is not in a sound condition he is
unable to perform his work, and malaria fever is onc of the most
depressing sicknesses, which generally lasts for a long number of
vears, and frequently ends fatally. On account ol the rainfall alone,
drains ought to be laid.

The implements used are the native plough and the
Implements. Amcrican ridging plough (Planet Junior), which is
specially adaptable for this pliable soil.

The land necessary for working the Tayviba farm has been
rented by the Government from the natives, and the Government
sub-Jets the tand in plots of 30 acres.

The tenants must obey the instructions of the
Tenancy. Ingpector, who is an experienced agriculturist of the

Sudan Plantations Syndicate. In cases where there is
disobedicnce the advances on the crop are withheld. The tenants
are entirely free agents as regards the disposal of their produce,
after having paid their rents. The rent of the first year was £2: in
the second year new tenants had to pay £2. 10s. per acre. Copies
of the tenants’ agreements will be found in Appendix Il Whilst
the natives first ridiculed the idea of sending water to a higher level
than the Nile, thev have now fully recognised the advantages of
pump irrigation, and are clamouring to be allowed to tome in as
tenants.  When the land was given out for the second vear's trial
the nutives from all over the Gezira came, offering to deposit
money, gold, bracelets, and all kinds of jewellery in their anxiety to

obtain land. © a
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The Government has shown great wisdom in entrusting the
management to a firm which has not only a trained stall of agri-
culturists, but was also able o induce trained farmers to come from
Zeidab, where the company has a large plantation, to Taviba, These
original Zeidab natives have taught a small number of the inhabi-
tants of the Gezira thé proper way of growing cotton. § was told that
it was on the suggestion of Lord Kitchener, when he visited the
Gezira last year, that some natives who had no experience ot afl in
cotron growing were sandwiched in between some old teninds from
the Zeidab Estate, and it is wonderful 10 see how these novices at
cotton growing have, through the influence of their neighbours,

A Homestead on the Tayiba Test Farm.

(Each of the tenants places nr front of his hut @ bag, in which he
stores the cotton as he picks it.)

cultivated their own fields as well as if they bhad been used to
cotton growing all their lives.

[ was specially impressed with the clean condition ol the ficlds,
and, what is of great importance, with the farct that the cotlon plants
branch out from the very bottom, and bear bolls from the bottom to
the top. In some ficlds the bolls were so heavy that the plants
were weighed dowa. There was no need to draw during the second
vear upon Zeidab farmers. .

The day wages paid are & P.T. for a child, 2 P.T.
Wiges. for a woman, and 3 P.T. to 4 P.T. for a man. The
day is reckoned from sunrise to sunset.
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The following is a comparison of the cost of growing

gz&%zgson i\e:))e'r‘i_c—an and Egyptian cotton on tcnants’ sys-

Egyptian and ’ . N

American Cost of growing 1 feddan of cotton producing

Cotton. 5 kantars of cotton :—

American— ! £.E.mms.

Rent 2°500
Two ploughings 400
Ridging ‘150
Making Tugnets {(bank 100
Three hoeings ‘950
Sowing 060
Thinning . 050
Twelve waterings .. ... . 600
Seed oo o 070
Picking 5 kantars at P.T. 25 .. 1'250
Five sacks . ......... ... .. 300
Cutting cotton stalks at P.T, 10 ... 100

Fotal cost of cultivation of 5 kantars American cotton A£.E.6°530

£.E.mms,

2:500
400
150
‘160

Rent

Ridging
Tugnets
Three hoeings .
Sowing

Thinning
Fifteen wateri
Seed
Picking
Sacks

Cleaning

Total cost of cultivation of 5 kantars Egyptian cotton £.E.6'810

If one takes the average price of Egvptian at 10d. and that of
unerican at 64d. it will be at once seen that there is an enormous
lifference in favour of Egyptian cotton growing, and there ought to
e no question as to which crop is to be grown. The demand for
Igyptian cotton is enormously increasing, so that Egypt nced not be
fraid that rthe Sudan will cause any material competition.

The result at which one must necessarily arrive
‘onclusions. after the two vears' working of the test farm—

where, it must be remembered, no garden experi-
1ents have been carried on, but where cverything has been done on
large scale on tenants’ system, by which only the succese or non-
uccess can be judged—is that the Tayiba farm has been a complete
uccess, and has undoubtedly surpassed even the most optimistic
xpectations, as, from all appearances when 1 visited the farm, this
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rear’s cotton crop will on the average be larger than last year's.
On all my tours of inspection | have never seen, either in E vpt,
America, or India, a model plantation that is equal 1o the Tayviba
arm. .

Nevertheless, to be satisfied with the test of 2,000 acres would
.0 my mind be too hamardous, and 1 think that the safest wav for
wseertaining the suitabifity of producing cotton over the entive area
Sf the Gez would be in the first instance to enfurge the Tayiba
farm to an area of 10,000 or 20,000 acres, and to establish two, or
»ven three, additiona) farms along the Blue Nile w equal distances,
these farms 1o be each supplied with a separate pumping station.

I was informed that an estate of 10,000 acres would become
cemunerative.  The management expenses for a 10,000-acre estate
would be little more than for a 2,000-acre estate.  The capital
equired for an estate of 10,000 acres would be, according to ealeula-
dons of the Trrigation Department, 410 per feddan, and the working
:apital necessary would be about £5 per feddan, ahiogether £150,000.
I'he object of these farms would be :—

(1) To ascertain whether the land all over the 500,000-acre arca
o the Gezira is quite xuitable for cotton growing.

(2) To educate the inhabitants of the Gezira in cotton growing,
wnd this is perhaps of greater importance, becanse lirtle doubt
sxists in the minds of experts as to the answer to No. 1.

(3) Tu ascertain through actual cxperience the cost of excavat-
ng the channels in various parts of the Geziva, and thus enable the
rrigation Dcpartment to make correct calculations as to the exact
‘ost of the great scheme,

(4) To await an increase in population.  Large numbers of boys
ind girls of the ages of 12 to 14 ycars are 1o be met in the villages,
wind ina few years they will be cultivators, with theic own homes
ind families. There are now undoubtedly sufficient people in the
Jezira to work these four farms, but by the time these farms have
sroved whether it will be desirable to go on with the scheme or not,
hat iy, in about four to six yvears, there will be a much larger popu-
ation from which to choose prospective tenants for the 500,000
weres.

It must be remembered that all the irrigation channels which
vould be on these test-cstates would come in for use when the Bar-
-age and the large canal will be constructed, and as regards pumping
nstallations there is no doubt that they could be easily employed
terwards on the east bank of the Blue Nile, where there are further
yrospects of extending cotton growing in vears to come.

The following particulars, which were supplied to me by Messrs.
Sulzer & Co., Winterthur, Switzerland, who are well known for their
:xcellent pumping installations, may be of interest:— ¢

A pumping installation for a 10,000-feddan area ready fitted up
wrould cost £50,000. -

“This would include all pumps, buildings, foundations, discharge
ind suction pipes, and contingencids.



112 COTTON GROWING IN THE SUDAN.

These pumps (two) would lift 7 cbm. per second.  If only 6 cbm.
per sccond are required, the cost would be reduced by £4,000. The
current working expenses lor a 7 cbm. plant, for fuel, engineer,
assistant, native workmen, depreciation, would be about £10,000
per annum; for a 6 cbm. plant, £8,700 per annum.

The total capital expenditure for an estate of 13,500 feddans,
with the water output of 7 chm. per second, according to informa-
tion received by an agricultural expert in the Sudan, would be as
follows :—

Main canal ... . L £.E.
Canalisation ...... ... .. » lrrigation Works .... 20,000
Bridges and regulators j

Levelling and clearing—Development ....... ... 5,000
Pumip installation . . 80,000
Buildings . 10,000

£ E.115,000

This bgure is somewhat below the estimate of rhe Irrigation
Department.

With a4 6 cbm. output of water the cost would be reduced by
#73,000.

The price ol crude oil for a Diesel engine at Port Sudan is
£2. 10s.  This should not bring the cost to more than £4 per ton
in the Gezira. Oil consumption is 200 gr. per horse-power per hour:
coal minimum, 600 gr. per horse-power per hour. As the price of
coal is £3. 18s., the cost of oil fuel is therefore at least half
the cost of coal. 1t must be remembered that Diesel engines require
a good deal of lubricating oil, but, on the other hand, there is no
loss in lighting up and shutting down. It is also hoped that oil will
be pumped shortly in the neighbourhood of Suez.

1L.—PUMP IRRIGATION.

In Khartoum | had various conferences with H. E. Lieutenant-
General Sir Reginald Wingate, the Governor-General; Sir Rudolf
Baron von Slatin Pasha, the Inspector-General of the Sudan; Mr.
P. M. Tottenham, Inspector-General of the lrrigation De-
partment; Mr. E. Bonham Carter, Legal Secretary; Judge
H. St. G. Peacock; Mr. ]. Currie, Director of the Edu-
cation Department; Dr. A. Balfour and Dr. W. Becam,
of the Wellcome Tropical Research Laboratories; Mr. H. P. Hewins,
Secretary of the Central Economic Board; and 1 was in daily
touch with Major E. B. Wilkinson Pasha, Director of Agriculture
and Forests. 1 also had interviews with the Governor of the Red
Sea Province, Mr. Graham C. Kerr, and E. C. Midwinter Bey,
General Manager of the Railways Department, and | am pleased to
state thaf all these officials recognise the importance of the cotton
crop to the further development of the Sudan.  Mr., George G.
MacDonald, Inspector of Agriculture, showed me over the Tokar
plantations. 1 am indebted to all these gentlemen for a great deal
of the information contained id this Report.

.
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There is a small ginning [lactory, containing eight

Ginning gins, belonging to the Gordon Collum‘ Khartown.
[ heard se\t,ral complaints as to the unsatisfactory
way in which  the gins  work. The  strongest u)mplmm.

however,  was  that  these wins are not  sufficient 10 cope
with the amount of fofton coming in during the scason, and
that the bales pressed are of an unusually small size, which seems
to be detrimental to the sale. 1 was told that some bales from
the previous scason were stili Iying unsold at Liverpool on account
of this method of packing. [ persuaded My, Currie, the principal
of Gordon College, to purchase an up-to-date press, and when 1
left Khartoum he had already applied for tenders for the usual type
of press emploved in the Sudan (Shaw Althaugh the Khar-
toum College is not supposed to  enter into competition  with
commercial firms, still it must be admitted that an  advintage
will result 1o ginners from the {act that some natives will be trained
to nork these ‘hyvdraulic presses, and these will be able to take
positions in existing ginner Moreover, the demand must be
met by some institution if private enterprise docs not come forward.

Gordon College took this farm over from the Agri-

Khartoum cultural Department in fune, 1912, Its area is 230
North Research acres, which are used for experimental work, bhut
Farm. there are 200 more feddans belonging tu natives,

who obtain their water supply from the pumps of
the experimental farm, and these 200 feddans alsa serve for obser-
vation purposes.

The objects of the farm are purely educational, 1he purpose being
to instruct the farmers in Khartoum, Berber, and also  the
Blue Nile Province. The rescarch farm sells the water to the
natives at cost price, but they must in exchange conform to instrue-
tions laid down Dby the manager, Mr. E. R. Sawer, who has had
practical experience in Natal and Rhodesia. The natives have shown
themselves exceedingly anxious to avail themsclves of the offer, and
it is interesting to note how intensely interested they have become
in the experimental work. Some are applying for disc ploughs
and iron implements, and are conducting experiments even on their
own land.

The water is supplied by means of a high-speed
Irrigation. 10in. pump. New machines and foating pumps,

with 80 h.p. engine and double 12in. pump fox exten-
sion of the supply of water to 1he natives, will be instafled shortly.

u

The irrigation system consists of elevated ‘' gadwals,” with
infiltration drains, supplemented by usual drainage: the minimum
depth of drains is 2 melres. An exceedingly useful experiment in

view of recent developments in Egypt!

Cotton and wheat are planted alternatcly, gach being

Rotations. followed by Lubia (bean) as green manure and fcpd-
. ing crop, the latter being a leguminous plant.  The

natives have three revenue crops and one manure crop in two years,
as tie lubia is being ploughed into the soil.  The usual experiments
as regards clmance in planting, tfme of smwng. volume of water,
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eficet of fertilisers, cultivating (hoeing), green and stable manures,
are carried on.

There is a laboratory in connection with the farm. A botanist,
Mr. Massie, is in charge of it.  Plant selection and by bridisation,
plant physiology, and soil studies are being, carried on.  The larm
is sitvated opposite Omdurman, close to the Nile.

Together with Major E. B. \Vilkinson, the Direc-
Farms Visited tor of Agriculture, 1 paid a visit to the Sagai Planta-
North of tion, which belongs to Mr. Capato & Zubeis
Khartoum. Pasha.  Therc are 250 feddans under cotton. whilst
the total estate is 2,600 feddans, only 700 of whick
are canalised. 1 also visited Capato's farm at Cadaro, which ha¢

Cotton Plantation in neighbourhocd of North Khartoutn.

500 [eddans, of which 100 are under Affi and Abbassi.  Several
small farms are situated along the banks of the Nile. Those w hich
[ saw did not strike me as being well kept. The plants ha¢
formed a good deal of wood, and this evidently to the detriment of
the bolls, which appeared only at the top. It seemed to me as if
too much water had been applied.  The cultivation and general con-
ditions do not differ much from those which are described in the
following pages in vonnection with the Zeidab Plantation of the
Sudan Plantation Syndicate, Lid.

ZEIDAB COTTON PLANTATION.

Zeidab is situated 181 miles north of Khartoum auod 25 miles
south of Atbara;: it is in the Berber Province. A concession of
10,000 feddans was granted in 1904 to Mr. Leigh Hunt, an American,
for perennial irrigation. Mr. Hunt endeavoured to cultivate a small
tract by direct labour, but, as is usually the case when this method
is adopted in cotton planting, failure resulted. The Sudan Planta-
tion Syndicate, Ltd., took the concession over in 1907, when about
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1,000 feddans had been brought under cuhivation.

lans There are now
under cultivation :—

2,800 feddans under cotton.

2,700, ;. wheat,

1,500, ;. maize, followed by lubia.
1,100 ,, * ., berseem. -

8,100 feddans.

The land is hired out 1o tenants, of which there are 210, each
holding about 30 feddans, wnd about 10 feddans cach are cultivated
in cotton, wheat, and leguminous crops.

The annual rent for cotton land charged to the natives varies
from 412 P.T. 10 512 P.T., according to the quality of the land: for
wheat it is 258 P.T.; for leguminous crops 154 PUTL per plor of
10 feddans, including water supply.

The Syndicate also rents water to about 140 renanis adjoining
the estate, for which a charge of 250 P.V. is mude.  In the Appen-
dix will be found copics of the agreements with both kinds of
tenants.

‘The ruinfall is only about 5in., consequenthy ariilicial
Irrigation. irrigation is necessary. The muin canal is 5 m. wide in

the bed, 8m. at the level of the land, and has a
depth of 13 m.  The distributing vanals are 2m. in the bed, 4 m,
at level of land.  The subsidiary canads ' gadwals ") are § m, in the
bed, m. at level of land, from which smaller canals are taken
off to irrigate plots of 10 Teddans.  Subsidiary canals irrigate
70 feddans.

There are two installations.  The first has two 30in.

Pumping Guwinn ceatrifugal pumps, driven by two engines of
Station. 300 h.p., madc by Allen’s, Bedford, cach pump
delivering 5,500 ¢bm. per hour (1} cbm. per second).

The other installation comprises two 30in. Sulzer pumps, turbine-
driven by two 300 h.p. engines of Sulzers'.  These pumps deliver
5,600 cbm. per hour each. The maximum watec-lift is about 8 m.,
and the minimum about 15 m. For fuel, wood is used. The cost
of both installations is £42,000, the cost of canalisation ubout
£17,000, with a yearly up-keep of £600,

During November, December, January, and part of
Climate of February/March, the temperature in the Gezira is
Zeidab in eom- about 10° warmer than at Zeidab. From June 15th
parison with the to end of September Zeidab is about 10° to 15°
Gezira. hotter than the Gezira, whilst in the Gezira in April,

May, and ball June the temperature is 10° higher.
North of the Shabluka Cataract, about 18 miles north of
Khartoumn, the whole district is liable during o November,
December, and January to sudden spells of cold weather
at night, the temperature being at timgs as Jow as 45° Fah. This
is exceptional, but 55 Fah. is of frequent occusrence. These
exceptionally cold snaps are injugious to cotton, especially so if the
weather throughout the day has been very wagm. as a dew deposit

o
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takes place during the night, which scems 1o cause a sticky sub-
stance to appear on the leaf, called in the Sudan " Asal,”’ and scien-
tifically known as ** Aphis gussyvphit.”” The leaves after such a dew
become rusty and drop off.  The same happens to the voung Nowers,
and a continuawee of the cold weather prevents the bolls from open-
ing.  These cold snaps, occurred only in two

ears out of six vears,

and the Sudan Plantation Syndicate has decided, until =uch time as
it 15 ascertained whether the eyvele of cold vears will continue, not ta

extend cotton cultivation on this plantation. 1 could sce thut during
this last season a few cold nights had affected the plants slightly in
the munner described. | was unable to obtain any scientific explana-
tion of this sweating of the cotton plants, but investigations have
for some time back been carried out by Mr. 1. . King,

ment Entomologist at the Wellcome Rescarch Laboratories.

Govern-

Perhaps the view expressed as regards the suitability of the
district north of Khartoum for cotton growing is somewhit pessi-
mistic.  Zeidab hax heen the only serious experiment so far. 1 hape
that experience and scieotific rescarch work will muke cotton cultiva-
tion north of Khartoum lucrative,

The bualk of the cotton gronn at Zeidab is Nubari
Kinds of and Affi, about half of cach, but there are besides
Cotton Grown. about 200 feddans Sakellaridis, and 70 feddans Vol-

tos.  The other variciies are Asili, Ashmouni Nvas-
saland, Allan’s improved, Griffiths (the latter two American kinds
on a small scale, v fact, only 70 feddans altogether are under
American cotton).  The yields over the whole cstate during the last
six years were 3 kantars, 3} kantuars, 3 kantars, 4 kantars, 1 kantar,
and 2% kantars, the 1 kantar vicld being in the cold vear {ollowed by
boli-worm.

Ashmouni pavs best on poor land. On good land Sukellaridis
and Voltes ure remuncrative.  Ashmouni branches better, and car-
ries more bolls.  Voltos ripens three to four weeks earlier.  The
general experience so far bas been that when cotton was a bud, wheat
proved to he an excellent crop.  Owing to the climatic conditions it
will be recessary fo find some variety which is jnore rapidly matur-
ing.  Sowing cannot take place earlier than May, as the hot weather
in September and October would open the bolls prematurely.  There
is a lack of humidity in the air during the month of October, causing
the moisture in the plants 1o evaporate heavily when the bolls arc
being formed. From the beginning of May to the beginning of
October the wind is generally from the south, and brings with it a
zood deal of humidity, but from October 1st onward the tenperature
ts very dry, the wind being from the north,

As stated before, the whole of the land is let to
Cultivation. tenants in blocks of about 30 acres.  Cortion is sown

in May, American cotton in the middle of June, and
it is ready for picking in February. Wheat i5s sown m.?\().\-cmber,
and is ready for harvesting by the end of March. Maize is sown
early in May, and takes unti} August to ripen. Leguminous crops,
tike berseem and lubia, are sown in October, and are cut at the
beginning of March. ’
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The preparing of the ficlds for cotton is carried on as follows :
the fand s ploughed twice and ridged by means of the Planet Junior
ridging muchine.  The holes [or the reception of the seeds are made
T0 ¢cm. apart, and 90 cm, s 1the distance from ridge to ridge. Five
10 eight seeds are placed in each hole.  The first watering is given
immediately after sowing, and the sccond watering about 20 dayvs
ufter the first; the thivd about 15 davs later.  The feld is then
hoed, and immediately after hoeing the plants arc thinned out to
two i a hole; sometimes three are left, Every 15 days alter that
the fields are irrigated. A1 least two hoeings arce required, but
more re given il the tand is baked and weedy.  These hoeings
must be made before the corton is too big.  As in Egypt, the fass
or a kind ol Duteh hoe is used.

American cotion bc"ms 1o get npc carly v Novem-
Picking. ber, whilst the yvptiun vavieties ave not ready
before the beginning of December.  Vhere are never
any definite pickings, a5 in Egapt. The first lot is generally oot as
good as the second.  The fields are picked as the cotton becomes
ripe, otherwise the bolls begin to shed.  Clean picking is insisted

upou by the management. Dickers distinguish v betvween any
" hindi T othar might have been lelt in by c¢hanee in the process of
thinning out. and leave it the fields.  The pickers spread the

picked cotton vn a mat and expose it to the sun in order that any
insects may escape.  The wages for picking are 30 DI to 40 PUT.
per kantar of 315ibs. to 340lbs.  The tenants bring the cotton 1o the
store after hey have collected a few bags of about 315lbx. cach.
The cotton is then graded by a competent classifier, and the Syndi-
cate buvs it from the natives a1 Alexandria prices, less transport
and ginning expenses.

Telegrams giving Alexandria prices are posted daily at the
ginning factory on the estate.  The rtenant is obliged to pay his
rent belore he is allowed to sell his cotton to any other firm,

N heat is sown in November and harvested jo March
Other Crops. and April.  The average yield per feddan is about

3331bs. ol a value of 125 P.UT. to 128 P.T. at Zeidab,
The estate has a Clayton & Shuttleworth threshing machine.
Chopped straw is sold to the arm

and represents a vajue of 70 P,
per acre.  The tenants generally sell their wheat 10 the company, but
keep the maize for food, vonsequently the rent for Jand on which
maize has been grown is collected in cash,

There are two periods for planting maize, April/May, and
October /November.  The yield is from 2 to § ardcbs of 333%lbs.
The average price of maize in the Sudan is about £1 Stg. per 4001bs.

Berseem is sown end of October/November in hods filled with
water. 1t gives two good cuttings; the third is indifferent. The
second Aunmg 1s [hrgshed out for seed purposes; it gives § ardeb.
The value of seed in the Sudan is about £2 per ardeb; in Egypt
£73 per ardeb. Transport and other expenses come to about 10s.
Berseem and chopped straw are used extensively for sheep, cattle,
and camels, ~ L
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March and April being severe months in the desert,
Cotton Fields the sheep, camel, and donkes herds of the Arabs are
as Pasture. driven to the cotton felds, and there they eat the
leaves and voung stems of the cotlon pl.—'mL For
this pasture the nomadic tribes pay 130 P per acre. AN sticks
are pulled up and burpt in the ground.  Through the grazing of the
herds the fields receive some manure.  No other manuring is done,
except by means of feguminous crops, such as beans and berseem.,
The lubia crop is ploughed in every third year as a green manure.
Lubia grows exceedingly well, and is eaten off in the ficlds by
cattle, each animal being tethered. It is said that one feddan of
lubia gives to the soil about 50Ibs. nitrogen through its roots, wnd
as the cattle eat it off in the helds a certamn amouat of manure is
gained in 1his way.  An entire crop of lubia ploughed in should give

Typical country in the neighbourhood of the Zeidab Cotion Plantation.

(The picture shows the difficultics connected with the cleaving and levelling
which had to be overcome before commencing cultivation.)

about 300ibs. of nitrogen.  Ploughing in should be done with a disc
plough ur an Oliver plough.

The ginning factory at Zeidab consists of 10
Ginning. Macarthy Platt gins, one Scarto gin, a sieve for

seed, a 280-ton bydraulic press of John Shaw and
Sons, Salford.  One gin has a capacity of 70lbs. 1o 80lbs. per hour.
The press can turn out 20 bales of 400fbs. per day. The ginnery
is mostly engaged on cotton produced at Ze\flab, but smalf quan-
tities raised on surrounding estates are also ginned.

L]
The cost of cultivating cotton is estimated to be

Cost of £15 ro £20 per 10 acres up to the time of picking.
Cultivation This includes the temant's own labour, his living
of Sotton. expenses and outside help which he uses at times of

sowing, hoeing, and picking.
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The Syndicate does not complain of ans scarcity of
Labour, labour.  When the rains have been very heavy in

the desert an oceasional scarcity of labour is felt,
because many natives withdraw to the desert, which at that time
enables them to find a living therc.  All the seed for the various
crops is supplied by the Sudan Plantations Svndicate at cost price.
The tenants must obey the reasonable orders of the officials of the

Insect Trap.
These are frequently erected i Egypt and the
Sudun. 7 J are aflgracted by a sweet
smelling composition inside the cage.  Oncr
inside they cannof possibly escape.  The muker
is Geo. Nicod. Georgiades, 4, rue Machmond
Pasha of Falaki, Adexandria.

P

company. The European management consists of one manager
and four inspectors, cach of these having about 2,000 acres
to  look Hlier. The land was fairly undulating and oves-
grown with shrubs and palms when it was first  re-
claimed, necessitating levelling, which costs as much as £10 per
acre in some places; the average cost may be taken as £5 per
acre. As the land is rarely pérfectly levelled, there is always
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a difficulty in irrigatiog, and a great deal of the attention of the
inspectors is taken up with its direction.  Every one of the tenants
is visited by an inspector at least once a day, and a careful
account is kept ol hix daily work.  As the land on the Gezira is
already Jevel, therc would be no n sity for keeping so many
inspectors on an estate of equal size. On the Gezira a European
inspector would be able to look after 4,000 5,000 acres. The
Syndicate has paid during the Jast year its first dividend of 12} per
cent., but, as the heavy expenditure of levelling is now finished,
there is every reason to belivve that the company will continue to
pas a dividend.  The plantation is situated about five miles from
the  railbwiay  station, on the  opposite side of  the river. A
steam tug and two 25-ton barges are connecting the plantation with
the railway.

The tramsport per ton of 22 Kintars of lint, whirh may be taken
as the vield of 6 feddans, is £ E.832 (o Liverpool, including selling
charges.

The Syndicate debits the tenants 20 DT per kantar for gin-
ning and transporting cotton to the railway station. 32 tons of
seed cotton produce 22 tons of seed and 1 ton of lint: the freight
and selling charges oo this quantity of cotton seed are £6°20, making
ahogether £14°52 for transport of lint and seed to Europe, which is
the product of 6 feddans,

Inseer traps, such as are reproduced in the illus-
Cofton Insects. tration, are erected.  Boll-worm has appeared

only once in six vears.  There is a cotton stainer
Lo be inund in the fields, but when the cotton is opened out i the sun
it disappears,  There has never been any cotton worm in the dis-
weict.  The cottan Hea sometimes touches the Jeaves.
ghbourhood are Fadlab Estate, Dmmali
tate, but no corton is grown on them,

Other estates in the nel
Estate, Menant

My cordial thanks are due to Myr. D. P. MacGillivray, Manag-
ing Director of the Sudan Plontations Svndicare, Lid. i fo Messrs,
Macintyre and H. Wright, inspectors of the same company, who
supplied me  with information regarding the Taviba and i
Estates.

IV.—RAIN.GROWN COTTON.

Some rain-grown cotton from the Sudan is considered slightly
better in quality than Middling American, but, unfortunately, the
picking until now has been rarried out in a very careless fashion.
As is done in Asia Minor, the cotton bolls are taken from the
plants, and the separation of the boll and lint is carried out at
leisure at home. No doubt the recentiv-adopted Cotton Ordinance
will stop this primitive method, which naturally causes the cotton
to be dirty and mixed up with leaves. The Department of Agri-
culture must undoubredly engage a larger staff if i wls‘heg to
cope with the requircments 10 this rain-growu cotton district,
which is situated south of Sennar, namely, at Renk, Mellut, and
Kedok, and the southern portion of Kassala Province. A seed
farm, with a properly-reguiatec seed suppl . should be taken
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Natives using the “ Seluka.” Sowing Cotton at Singa, Sennar Province.
(Rain-grown Cotfon.)

a  hand by the Government.  The method of cultivation s
cery primitive.  So far abont 1,000 rons of this kind of cotton
we grown, but the possibilitics of extension are said ro be very
rreat. | do not think that any imporrant increase in the ontput
~il} take place for some vears to come, as the population in these
sarls is por very dense,  In uny case nothing but American kinds
should be grown here.
ARNO SCHMIDT, Sccretary.
Maanchester, 5th Januavy, 1913.
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THE DEVELOPMENT OF THE SUDAN,

BRITISH GOVERNMENT REQUESTED TO
GUARANTEE A LOAN OF £3,000,000.

A Deputation of the Brinsh Coiton Growing Association waiied
upon the Right Hoo. H. H. Asquith, Prime Minister, in London,
on January 23rd, 1913, for the purpose of requesting the British
Government 1o guarantee a lown ol £3,000,000 for the development
of the Sudan. The Prime Minister was accompaniced by the R wht Hon.
Sie Edward Grey, Burt,, K.G., Seeretars of Stne for Foreign Affairs,
the Ri;\rhz Hon. D. Llovd George, Chancellor of the 19x hequer, and
the Right Hon. Svdney Buxion, President of the Bourd of Trade,
The Deputation was introduced by the Earl of Derby, G.C.VO,
C.B., Uresident of the Association, and the other speakers were the
Duke of Marthorough, K.Ci.. and Sir Charles AW Mueara, Bart,
Vice-Presidents, Mr. [, Arthur Hutton, Chairman of the Council of
the Association, and Mr. A, H. Gill, ML, one of the members of
the Council, representing the operatives in the cotton industry,  The
speeches were businesslike and impressive, and they have hadd a
large circulation.  Sir Charles Macara, who deadt with the subject
from an international standpoint, said :— ’

The position | have occupied in the votlon industry duri
last 20 rears, hoth nationally and internationally, bas necess
a careful studs of all the problemis that have to be faced in carrving
on this great industry, which plays such an important part in clothing
the people of the world.  Since the British Cotion Growing Assaci
tion was inangurated | have taken o very decp interest in the work it
has carried on, and although it hax been quite impossible for me to
share in carrying on its everv-day work | have never lost an oppor-
tunity of advocating its claims, and have done what 1 could 10 secure
financial suppart from the members of the Federation of Master
Cotton Spinners’ Associations, of which | am the president. The
British Cotton Growing Association has appealed 1o me in a variety
of ways, perhaps none more forcibly rhan its having given an ebject-
lesson to the world of friendly co-uperation between the representa-
tives of capital and labour in promoting a movement {or the benefit
of the industrv, upon the success of which hoth are cqually depen-
dent. [ have on many occasions referred to this with pride in
addressing meetings of business men in numerous parts of the world.
Moreover, in connection with the work of the International Cotton
Federation, one of the aims of which is 10 develop the existing cotton
fields and to open up new cotton fields in any part of the world
where this can be done successfully, the work of the British Cotton
Growing Association has always had a prominent place in the annual
reports, which have been printed in the best-known languages and
circulated throughout the world. In this connection it has been a
source of much satisfaction to me in meeting Minister® of State in
the countries I have visited to hear from them ﬂ’)(". great a .tzmce
they have received in developing cottor” growing in the colonies of
these countries {rom the experience they have gained by perusing
the veports of the International *Cotton Federation.
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THE PROBLEM TO BRE SOLVED.

Any narrow views that Jomay at one time have entertained have
been completely dispelled by the cxperience 1 have gained in visiting
the principal countries that share with England the carrying on of the
cotton industry of the world, apd [ have come to the conclusion that
it matters little where cotton is grown, but the great problem that
has to be solved is that there should be sufficient cotton 1o mect the
dly-developing requirements brought about by the march of
civilisation and the increase of population. It must bhe remembered
that still a large proportion of the people of the world are only
partially clothed or not clothed at all.  The price of the raw material
for carrying on the cotton indusiry s a most important Tactor, and
when | state, what 1 have frequently stated before, that an inere
of 2hd. per pound on the world's cotton crop means ;6100 000,000, |t
will be seen that thix is a scrious fuctor in the prosperity of the
industry, as it reduces the consumption ol cotton clothing, which
is the clothing of the poorest people of the world, angd by <o doing
it is obvious that the employment of the mills is also reduced.
The position to-day is that cotton, throngh anticipated scarcity of
supply, is over 2d. a pound above what it was 12 months ago. It
must also be remembered that seientific cultivation is a great lactor
in increasing the vield and so reducing the price at which the planter
can sell hiz cotton and retain a satisfactory profit, It was decided
by the Commirtee of the International Cotton Pederation in June
last that a delegation representing the vountries included in the
I'ederation should visit Egypt in November to study the conditions
under which the Lgyvptian crop is grown, handled, and marketed,
and the developments that are going on.  This delegation was on
the sume line< as 1the one which visited the cofton-growing Stafes of
America in 1907 The report of the delegation to Egypr will be
issued very shortly, but I may <av that all rthe delegates werc
immensely impressed with the splendid agrieultural methods which
are in vogue in Egvpt, and the magnificent resource that is dis-
played by the Khedivial and the British agricultural societies by tak-
ing advantage of scientific methods und also in reclaiming land, this
work being carried on under the direction of Lord Kitchener, who,
I may say, i< enthusiastic about the possibilities. My colleagues
and | were immensely impressed with what is going on, and are
convinced that an early and considerable increase in the supply of
Egyvptian cotfon is practically assured.

THE MAGNITUDE OF THE COTTON TRADE.

In addition to meeting Lord Kitchener and his staff and some
large agriculturists, 1 also met in Cairo, Sir Reginald Wingate, the
Sirdar, and had a most cordial invitation from him to visit the
Sudan, which unfortunately [ was unable to accept. It was arranged,
however, that the Secretary of the International Cotton Federation
should go fo the Sudan, and his report is now being printed and
will be issued shortly; it will amplify and endorse evervthing that
the Chairman of the British Cotton Growing Association has said.
Indeed, I have the utmost confidence, with such men as Lord
Kitchener, Sir Reginald Wingate, ‘and others, that the development
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of cotton growing in Egvpt and the Sudan will solve more rupidiy
the problem of increasing the supply of cotton thun could be done in
some of the other parts of the world where new cotton fields are
being developed, and at the same time will be of immense benefit
to these countries. 1 hope that a broad view will be taken by the
British Government o the proposition that has been placed before
them to-day. It must never be overlooked that although other coun-
tries are developing their cotton industry, England has developed
much more rapidly than any of them. and that practically all the
countries ol the world are customers of F and lor cotton gaods,
that England’s cotton industry depends for about three-quarters of
its employment on export trade, that cotton goods represent about
one-third of the total exports of manufactures, that the cotton which
van be produced in Egypt and the Sudan is of the utmost importance
to England, as she consumes more of this class of cotton for her
fine manulactures than all the other vountries of the world combined.
[ would like to mention that the British cotton industry provides
directly the livelihood for millions of people and indirectly for
millions more.  In conclusion, 1 would like to emphasize that Lgypt
has spent cnormous swing in the development of the Sudan, and the
time has certainly vome when England must materially assist in this
direction. I hope that all these matters will receive the serious
consideration that they certainly deserve,

THE PRIME MINISTER'S REPLY
TO THE DEPUTATION.

The Right Hon. H. H. \squith, Prime Minister, said:
}oam very glad, and so sre omy  colleagues, 1o have }'md
the opportunity of meeting  this  very representalive  deputation
and listening to the casc which has been so tersely and so forcibly
laid before us by the speikers. We have long—when I say
“we ' I mean His Majesty 's Government—had under consideration
the very important question upon which you speak with such special
opportunities of knowledge and of authority. When | was Just year,
in the early part of June, at Malta for another purpose, I had an
opportunity of several conversations with Lord l\m:-hcncr, and he
laid before me these facts and considerations which you have
presented to-day, because you are well aware he has from the first
been a most ardent as well as & most powerful advocate and supporter
of the scheme. Al these facts have been considered by the Govern-
ment, and we have certainly come to the conclusion, purhcl!lzxrl__\'l ;as
regards the wedge of territory, Geznru,.t.hat'the prospects of utilisa-
tion {of whut I may call the economic utilisation) as a place for C',DY[OT?
growing are probably at least as great as thoge of any
other umexploited plot of similar size in the world. [t s
a matter of interest not only to England or to Great Britain,
but to the whole of the great Empire, that we should multiply our
sot.ces of supply of raw cotton anr} enlarge the area from which it is
grown.
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Being, as we are, so largely interested not only in the cotton
industry here, but in the development of the Sudan itself {in which
we have now acted as trustees during a considerable number of
svears, as My Hution bas said, with very striking results in the
weonomy progress of the country) we approach the consideration of
such a plan as you have laid before us with sympathy and the utmost
prepossession in its favour.  We have given carcelul consideration
to the matter, and T am glad to be able 1o inform vou, 1 am sure vou
will be gfad to hear it, that it is the intention of the Government at
the carlicst possibie part of vext session 1o introduce a Bill—1{ have
the draft of it here—which will authorise the Treasury to guarantee
the pavment of interest on a lvan to be raised hy the Government
of the Sudan to the extent of £3,000,000.

A number ol purposes are enumerated in the schedule, which,
without committing mysell at this moment to the precise details, [
think vou will ind carry vut most, at anyrate, of the suggestions
vou have made here to-day. MWe are satisfied that the British
Gorvernment in giving rhat guarantee will not be imposing on rthe
British taxpayer what is likely to be a serious or exea an appreciable
burden.  \We beheve that all parties in the House of Comm s will
joiri in giving rapid passuage to a measure in which the best interests
of the Iupire are concerned. 1 have very great pleasure in having
seen vou here to-day.

The Larl of Derby expressed the warm thanks of the deputation
to the Prime Minister. " [ do not think there was one of us,” he
said, " who expected so prompt a reply as you have been able to
give to us.  This Association is entirely non-politicad, but although
my politics max differ from those of some in this room, I can say
that each of us will do his best to make this measure a non-conten-
tious one in every respect, convinced, as we are, that ir will be of
great benefit not only o Egypt, but to the whole Empire. ™

OPENING OF THE BRITISH PARLIAMENT.

Marcn 10, 1913,

ENXTRACT FROM THE KING'S SPEECH.

* You will be asked to authorise a guarantee from the Imperial
Exchequer of a Joan by the Government of the Sudan for ensuring
the prosperity of that territory and the development therein of the
industry of cotton growing.”

In the debate which followed the reading of the King's Speech,
the Right Hon. H. H. Asquith, Prime Minister, in referring to the
Bill to guarantee the loan, said: *‘ I may say, as to the Sudan loan,
that the maximum amount we propose to ask is £3,000,000 in
instalments, and I believe that the resources of the Sudan and the
prospects of ifs development are Such as to afford ample security.”
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Report by Mr. Arno Schmidt, Secretary of the International
Federation of Master Cotton Spinners and Manufacturers’
Associations, on his visit to Egypt in 1911,

(A5 the first edition of this Reporl is exhausted, the International
Comunittee consider it advisable that it should be included, along with
sonre additions, in Hhis solime. )

* Lord Kitchener, when he recerved the delegates of the Infersa-
tional Cotton Fedceration on November dih, 1912, spoke of [Iuc report
in his address as follows :

“Mr. Arno Schmidt, your Scorctary, last year gave us a very valu-
able Report on Jiis vistt. In that Rebort there were many hints
which have done @ great deal to improve the work out here in
regard to cotton cultivation. 1 am suye we all owe him @ debt for
the trouble he took in makingShat Report.”




Preface to the First Edition.

Although doubtiul as to whether o complete a report as that of
Mro Arno Sehmidt on Egyptian Cotton Growing requires a preface,
vet 1 gladly acquicsce in his request. if only to add my small testi-
mony to the value of his excellent work.  After a careful perusal of
the report f can strongly recommend all users of Egyptian cotton
10 study 7 for not only does it contain a large number of simple
but imstructive facts bearing apon the growth of cotton aud the
possibilities of the country, which in themselves are of vast interest,
but it has the additional advantage of being, to the best of my belief.
wonderfully correct. To those of us who have had many appor-
tunities of studying the question on the spot it confirms largely any
impressions we may have formed, and to others who have not had
the same opportunities it 1« a very well compiled statement of facts
which cannot fail to be of value. If only for the possibilities that
it puts forward of further reclamation of land. and consequent
increase of acreage of land under cotton. it will be woeleome reading.
but to me the greatest value in the report lies in the as-nrance that
the new Agricultural Department under Mr. G. C. Dudgeon is
seriously working to enlarge the crop and maintain, or rather improve,
the quality ; above all, that Lord Kitchener himself is taking a large
personal interest in the matter. is in itsclf an assurance that
real work will be done and permanently good results achieved. The
paragraphs dealing with Assili cotton are full of interest. and should
it be possible in the near future to substitute this growth for Afifi
much will have been done not only to increase the production per acre
but also to improve the general standard of quality.

Mr. Schmidt points out that in the cotton spinning industry
Jong staple American cotton has been Jargely substituted for
Egyptian cotten. and has been found to meet the requivements of
certain trades: still, although this is correct as regards the last few
years, vet i must not be forgotten that the American production of
long staple cottun is dwindling every year, largely owing to the
ravages of the boll weevil, which is much more dangerous to long
staple cotton than to the shorter ‘staple varicties, as the former i



PREFACE. 126

three to four weeks longer in reaching maturity.  The result af this
has been that the American farmer has to a large extent substituted

short staple for long staple cotton. and consequently a high premium
is being paid for the latter. Al things considered, 1 think that it
will be evident to all Egyptian cultivators that it is more imperative

than ever to maintain a high standard of quality.

I will not refer to the many points of interest touched upon, such
as the primitive handling of cotton at the gins, &c., but leave the reader
to study the varicd headings for himself, merely contenting myself
with offering to Mr. Schmidt my sincere congratulations upon having
compiled a well-thought-out and instructive report, which cannot
fail to be welcome to all who are engaged in the Egyptian cotton
trade. whether as growers, merchants, or spinners, and particularly
to those who have the welfare of

ypt at heart. The action of he
Committee of the International  Federation of Master Cotton
Spinners’ and Manufacturers’ Associations in deciding 1o send the
Scerctary to Egypt is justified to the fullest extent by the excellence
of the yeport which he has prepared.
Ao H. DINON, Managing Director,
The Fine Cotton Spinners” and Doublers’ Association, Lid.

St James's Square, Manchester, 27th February, 1912
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COTTON GROWING IN EGYPT.

Report by Mr. Arno Schmed(, Secrelary of the Internaltonal Federation
of Muster Cotlon Spinners and Manufaclurers Associations, oir his
Vivit to Egvpl.

The principal purpose of my visit, as decided upon by
Introduetion. the International Cotton Committee at its meeting in

Berlin, on the 11th October, 3911, was to prepare an
itinerary for a tour of investigation by members of the International
Cotton Federation : full details of the preliminary programme for this
tour will be published later.  The main object of the present report
is to direct the attention of the members of this delegation and others
to some of the conditions under which cotton in ]x’\ pt is cultivated
and marketed.

I was aided in my work of collecting material by mauy Govern-
ment officials to whom my visit had kindly been notified by the British
Foreign Office. T had the pleasure and honour of having three inter-
views with Field-Marshal Viscount Kitchener of Khartoum, the Consul-
General of Great Britain in Egypt. Owing to the short duration
of my stay this report is merely a collection of information obtained ;
only in a few cases have I ventured to make suggestions as to
improvements, and this affer consultation with experts.

My information has been derived from personal interviews with
the leading cotton experts in the country, and, as far as time would
allow, from a careful inspection of some of the cotton fields, gins, and
presses.

To those who desirc to make a closer study of the questions at
issuc the publications noted at the end of Appendix ITI are recom-
mended ; somc of these have been used in the preparation of this
report.

Lgypt occupies the north-eastern part of the African
Geographical. Continent and the Peninsula of Sinal in Asia, but,

generally speaking, the part situated in the Nile Valley
is termed LEgypt.  Whilst the Egyptian Khedivate covers about
900,000 square kilometres, Egypt proper has only about 30,000 square
kilometres. Of these 22,300 are cultivated, viz., 9,000 square kilo-
metres in Upper Egypt and 13,300 square kilometres in Lower Egypt.

The importance of Egypt is due to the regular and abundant
water supply from the Nile and to its geographical position, being the
connecting link of all roads between the East and West. The part
south of Cairo is called Upper Egypt, and that north of Cairo Lower
Egypt. .

There is very little rainfall in the country, and therefore crops
are almost entirely dependent on irrigation.

All the year through there is a north wind, which js of con-
sxderable econamic advantage, as®it enables the many thousands of
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picturesque sailing vessels to go up the river, cven against the strong
current during the flood.

The surface of the land is almost a plain, and where this is not the
case naturally it is made so artificially in order to facilitate irrigation.

Although the whole of the Nile Valley has beeny formed by
Sojl. deposits of the River Nile during many thousands of vears.

yet the soil is pot uniform in character.  The noils in the
northern part of the delta and all other low-lying lands in Egyvpt are
liable to become impregnated with common salt—sodium chloride—
and for this reason such tracts must be well washed with fresh water
before they are fit for cultivation.  Without cultivation and irrigation
the salt rises to the surface by capillary attraction.

Egypt's sole source of income might be said to be agriculture,
cotton, of course, being the principal export : but wheat, maize,
barley, rice, beans. lentils, ground nuts, sugar, onions, tomatoes, dates,
berseem (clover), are also largelv cultivated. (Sce statistics of areas
under different crops.—Annuaive Statistique, 1911, p. 260.)

The population is growing rapidly ; roughly spzaking,
Population.  there are two people for every feddan, and the increase

iz not dus to immigration or to any marked mcrease
of industrial population in the cities, but is due to the natural increase
of the agricultural classes. 1 am told that the pcreentage of infantile
mortality is about GO per cent.

The following table may be of interest —
LOWER EGYPT (ENCLUDING TOWNS).

Provinces. 1897 1907
Kalioubia ............ 371,602 .. 434,784
Sharkia .. .. T4B 472 .. 886,346
Dakahlia T8O 480 012,428
Meoufia ... 471,016
Gharbia .. 1,484,814
Behera 814,037

0,003,425

Ghiza .... 160,080
Bent Suef 372,412
Minia ... ooO a7t .. 662,144
i 782,720 .. 907,582
688,011 .. 797,940

711,457 . 780,844

208,704 .. 232,813

371.006 .. 141,583

4,026,218 .. 4,655,403

— . PV I

A Egypt .. ooovennn.. 9,717,228 .. 11,287,359

The total population according to the last census was, in 1907,
11,284,359, of whom 5,667,074 werc males. In 1880 (1882) the popu-
lation was practically only half the number, viz., 6,516,040 (6,831,131).
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The density of population is 439 per square mile (considering only
the inhabited area of the country), whilst the most densely-populated
European country, viz., Belgium, can hoast of only 5881 per square
mile.

The population s mainly agricultural. The people
Labour. live a most frugal life. and considering the climatic

conditions may be said to be hard working. In dealing
with populations living in tropical or semi-tropical climates, the
European is apt to forget that continuous work i» almost impossible,
and when we hear of a 16-hours working day in this or that tropical
climate it is understood by employer and operative that the work is
carried on intermittently, the operatives absenting themselves from
their work at frequent intervals,

JZducation amongst the great mass of the people is
Schools. practically non-existent : only about 60 per 1.000 over

all. or 85 per 1,000 of the native wade population, were
veturned in 1907 as able to read and write. A large number of schools
and colleges have been established of late.

In Lurope we have been given to understand
The People. that the “fellabh™ (a term now used generally

for the small cultivator in Egypt, whilst really
the word means the race originated by the old Egyptian agricul-
tural classes) is of an extremely conservative mind, but evidently a
change has come about. Farmers in any country have a conserva-
tive mind, and Lord Kitchener told me that he did not think the
fellaheen were any more conservative than the English farmer.  This
is borne out by the fact that they are using in cver-growing quantities
artificial manures, for the introduction of which the Khedivial Agricul-
tural Society has done so much.

As it is against the Mohammedan religion to charge interest on
monev, the fellah does not give his savings to a bank, but buries them
for safe kecping.

The possession of land is an instinctive craving in the fellah,
and as soon as he has saved sufficient money he invests it in agri-
cultural land and cattle (mostly buffalo cows, goats, and camels).

A great many different races may be found in the agricultural
classes, for instance, Copts (the successors of the old Egvptian Chris-
vans), Circassians, Turks, Arabs, &c.

1 was favourably impressed by the sturdy physical develop-
ment of the men in the country. Unfortunately, the people have not
much regard to their health; a visitor to Egept is struck with the
number of blind persons and of people with defective eves: but this
need not surprise anyone who sces how the flies are allowed to remain
on and about the eyes of infants and children.  No child under 13 ycars
of age is allowed to work in a factory. The Law No. 14 of 1909
dated July 4th, 1909, regulates the employment of children in cotton-
ginning factories.

In some cases the labourer is paid partlv in cash and
Wages. partly by the landlord giving him an allotment of about
2 to 2% acres of medium land ; for every child he will get
an additional half acre. The lakourers are under restriction as to
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the cultivation of this allotment ; for these aliotments they pay only
a reduced rent, supposed to be equal to the Jand tax. Under those
conditions a tabourer will receive about 6s. per month wages; where
no allotment is given he receives about 30s. per month.

The Weights and Measurements used in LEgypt are . —

3 1o [43-58 gallons - .
1 Ardeb =198 Litres = { 3_;.) iushtls} =27 kantars (of catton seed).
1 Feddan =4,200-8 square metres =1-038 acres = 42 hectares.
I Kassabah =355 metres =3-88 yards.
1 Oke =1-23 kilo~=2-75lbs. (English).

{ 100 rotls - e .

1 36 okes} =44 93 Nilogr. -99-031bs. (English),
1 acre for all practical purposes = | feddan: the exact equivalents

are: -936 feddan, or 40467 hectares,
1 Egyptian £ = £ sterling 1. 0s. 63d. = Frs. 23-02.
1 £ sterling = 07§ P.T. (Piastre Tari
1 £ Y
| pilastre
1 milliéme
1,000 millicmes

1 Kantar

centimes = 10 milliémes.
) centimes.
= £1. Os. 63d. = Frs. 25-92.
As is generally known there was an enormous wave of
Land Values. speculation in Jand, which came to a head in the crisis
of 1907, In J8Y8 certain estates were valued officially
at £1£402,000, one year later at ££623,000, and in 1905 at £E1,300,000.
Good cotton Jand in Lower Egypt, which [0 vears ago might have
been bought at £EB0 costs to-day quite £150. The pricc of land in
Upper Lgvpt has risen from £E30 to about £E80. The causes for
these stupendous increases are mainly to be found in the improvement
actually caused or anticipated through irrigation and drainage works,
and the high price of cotton and other products of the soil.

I was told that one might take £E§20 to £160 as the average cost
per acre in the best cotton-growing districts ; as an extreme case it
may be cited that £300 per acre was asked for agricultural land (for
market gardening) a few miles out of Cairo; this same land is rented
at present at the rate of £21 per annum. Newly reclaimed Jand is of
course cheaper. At Aboukir the average rental is £5 per feddan;
there is some land that lets at £2 and other at £8. according to the
number of vears it has been under cultivation. The landiord who
insists on a two, or especially on a three vears' rotation, must neces-
sarily let his Jand at a lower rate than the landlord who allows his
tenant to impoverish the soil by planting cotton year after year. In
connection with the profits resulting out of the bye-products it may
be of interest to refer to the paragraph dealing with the Aboukir
Estate on page 159. It is evident that the small farmer with 8 to 12
feddans and less holding is able to obtain a number of bye-products
from the land, such as eggs, milk, poultry, vegetables, which it would
be almost impossible for the large farmer to realise.

According to an official publication, out of a total
Ownership of 1,392,000 landowners in Egypt in 1910, 1,247,000
of Land. owned less than 5 feddans each, and the average size
of the holdings ofsthe latter was 1.10 feddans. Of
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these 782,639, or 6 per cent. of the whole landowners in the country
owned less than 1 {eddan, with an average of only - 46 feddans. How
is it possible to grow crops under such conditions of standard qualities
suitable for export > At the Aboukir Co. the average holding of a
family, consisting of five including children, is 8 feddans.

AREA AND LANDOWNERS® IN 1910,

CoMPILED BY THE DEPARTMENT OF DirRecT TAXES.
MiNisTrY OF FINaxce.

sl OF Ll
TOTAL OF AREA Tomal o Laxi

OWNERS.

EXTERT OF HOLDING. R o

Feddans. = P  Landowners. Fer~
centage. centage.
Up to 1 feddan ........ 364,200 6-67 (782,630 56'22}
From 1 to 5 feddans ..| 1,005,322 1840 464,442  33-37
From 5 to 10 feddans .. 530,231 ‘ 9-70 76,134 547
From 10 to 20 feddans ..| 507,050 ' ¢-28 36,707 2-64
From 20 to 30 feddans ..| 247,439 5-02 11,233 -81
From 30 to 50 feddans ..| 323,883 5:93 8,390 <60
From 50 feddans ........ 2,458 574 | 45-00 12,414 -89
Total .......... 5,463,789 | 100-00 ' 1,391,964  100-00

. Of ;thc 1,246,08; pi’opr{et;)rs owning less than § feddans, 360,000 do not
grow cotton.
The Land Taxes.—The following figures of the revenue under this
heading may be of interest :—

Toual Average rate af
feddans Kevenue. © tax per
cultivated. feddan. {E.
1881 .. . 4,714,406 . 4,880,518 s 1-035
1890 .. .. 4,941,488 . 5,118,142 .. 1-036
1900 .. .. 5,486,700 .. 4,379,290 .. 798
1010 . 5,657,000 .. 5,118,887 .. 904

The greater part of the cultivated area in the country belongs
to private owners, and as will be seen from the table previously
given there are 1,359,927 landowners possessing 20 acres or less.
Several Princes are amongst the large landowners. Large estates are
the State Domains and the Daira Sapieh (the latter now broken up),
which had been given as security to the Iuropean banks for loans
raised by the late Ismail Pasha. The State Domains are managed by
an English, Egyptian, and French Administrator, the managing
director being Birch Pasha, an Englishman who has held with success
various positions of the highest importance in the country and has
furthered &pecially the agriculture of Egypt; he is one of the best-
known Englishmen throughout Egypt, and his advice is generally
accepted by natives as well as by foreigners. During the coming
year the whole of-the loan raised on the Domains will be paid back,
leaving the State with a property of well over £E5,000,000 value.
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Jt was only in 1900 that these Domains showed a surplus on the
year's work for the first time.

The estates managed by the Daira Sanieh Administration were
handed over to a private syndicatc in 1898 the loan was finally
cleared off in 1903, leaving a reversion to the Government of about
£E3.200,000. .

Prof. J. A. Todd describes the Egyptian Banking System in his
book, *“ Political Economy for Egyptian Students.” as follows :—

The Egyptian banks may be divided into three cla;

The . (J) The ordinary or deposit banks; (2) the Agricultural
Egyptian Bank: and (3) the other land banks, such as the
Banking Credit Foncier.

System. The functions of the deposit or ordinary banks are

to receive money from their customers on deposit or
current accounts, and to use these funds, along with their own capital,
m legithmate banking business, discounting, &c., but not in lending

Store of a Bank in Beni-Suef.

(The Banks make advances on all kinds of produce. The bales in the illustration
contain colion, the heaps on the lejt and in the centre are oil seeds.)

directly on the security of land. That is a kind of business which no
deposit bank should touch, because securities over land are proverbially
difficult to realise quickly, and a deposit bank may require to realisc a
large portion of its securities at any time to meet sudden demands by
its customers.

The position of the Agricultural Bank is entirely peculiar. It was
established in 1902 under the auspices of the Government and the
National Bank to take over a special class of financial work which had
already been carried on since 18935 on gxperimental lines, first by
the Government and then by the National Bank after its foundation
in 1808 Its funds are derived from its own capital, which now
amounts to £10,310,000, raised partly under Government guarantee,
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and are lent out on two classes of loans to the fellaheen : (a) Short
Joans not exceeding £L20 for not more than 15 months, to enable
them to buy seed, &c.: (b) longer loans for periods not exceeding
204 years, and limited to £E300, to enable the fellaheen to buy
stock, erect buildings, or make improvements on their farms. The
vatc of interest is now 8 per cent. It is not the business of the Agri-
cultural Bank to lend money to the fellaheen to enable them to make
speculative purchases of land, but it is to be feared that during the
recent boom many of the fellaheen were buving land to an extent so
far beyond their actual resources. either of purchase or cultivation,
as to be really little better than speculative purchases.

The Governor of the National Bank of Egypt is President of the
Board of Directors of the Agricultural Bank and the Government
Commissioners on the National Bank are entitled to attend the
mecetings of the directors. to examine the books of the bank at any
time. and to report any breach of the statutes to the Government.

The bank has the assistance of the Government's sarrafs in the
provinces in collecting the interest and principal of its Joans.  For
this the sarafs receive 4 per cent. on the sums collected, while the
bank pays to the Government the cost of any extra staff specially
required for the work.

The land banks proper, however, may quite safely embark in
land mortgage business, because the source of their funds is different
from that of the deposit banks. It consists of tbeir own capital and
funds received from debenture holders, none of which can be called
up except at stated times. Thus the bank may safely invest these
funds in more or less permanent securities without fear of having to
realise in a hurry in order to meet some uncxpected call.  There are
many of these banks in Egypt which have drawn large sums of capital
from Yurope, but as a considerable part of the moncy is placed on
loans repayable over long periods, it is obvious that they can only
continue the business on a large scale as long as fresh supplies of
capital continue to come from Europe.

There is nothing in the Egyptian banking system corresponding
to the position occupied by the Bank of England in London as the
bankers’ bank.  The National Bank of Egypt holds the Government
balances on certain conditions, and has the exclusive right of issuing
bank notes, but there is no central reserve system, each bank keeping
whatever reserve it thinks fit.  There is no clearing house, but the
use of the notes of the National Bank, and the fact that most of the
principal banks keep accounts with each other, to some extent serve
the same purpose.

Professor Todd says, in the same book 1—

History of  The modetn history of cotton in Egypt dates from
Cotton in 1820, when a French engineer, called Jumel, who had
Egypt. recognised the possibilities of improving the cotton

crop in Egvpt, succeeded in interesting Mohammed Aly-
in the subject. The new Jumel cotton, as it was afterwards called *
was a tree cotton which Jumel had found growing for orpamental
purposes in a Cairo garden, and the cultivation on a large scale was
soon shown to be a commercial success. The results encouraged

* The French Spmuers still €all Egyptian cotton ** Coton Jumel.”
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Mobammed Alv in further experiments. and he began to import forcign
seed, principally Sea Island and Brazilian. The result has been the
gradual development of a cotton which is distinctly Egyptian. and
which, through many different varietes. possesses the characteristics
which have given it a special value.

Its importance a~ a part of Lhe world's supply was first established
during the Civil War in America in 1864, when the price of Egvptian
cotton rose to an unprecedented level. The subsequent relapse 1o
something like the old prices contributed largely to Ismail's early
financial difficulties.  Tn 1894 the price fell below seven dollars per
kantar,

Of recent vears the improvement in the processes of production of
cotton fabrics and the inereased demand for the finer cotton goods
has given a special value to the Egyptian cotton.  The introduction of
the process of mercerising, enabling cotton goods to attain a quality and

Leve ling the Surface of the Field.

finish almost like silk, gave a fresh impetus to the demand, and in
1906-7 prices rose to a level unheard of since the war. The general
depression which fell upon all the markets of the world aiter the
American crisis of 1807 had its effect on the demand for these fine
cotton goods, and the price of Egyptian cotton fell heavily. In
1909-10 again, owing, in the first place, to an expected shortage of
the American crop, and then to the sudden failure of the Egyptian
crop to come up to the expected yield, the price of Egyptian cotton
again jumped to the highest figure on record.

A renewed demand for Egyptian was also caused by the increased
desire for luxury of the well-to-do classes all over the world, as
Egyptian cotton serves to make the finest-kind of textiles.

It seems necessary to explain that one distinguishes
Agriculture. the crops in Egypt between winter, summer, and Nile
crops, .e., crops of which the seed is sown in winter,
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summer, or directly after the flood. Cotton is of course the most

important crop of the country.
Large estates are using steam ploughs, but the small

Methods of cultivator prepares the ground in autumn by means

Cotton of the primitive Egyptian plough, drawn by a pair of
Cultivation  oxen. I have seen as many »s 12 ploughs in one
and field at one and the same time. The plough is made
Preparation  cntirely of wood; only the front part of the beam
of Soil. which goes into the soil is shod with iron.

=

) Ploughing in Egypt.

The plough does not cut deep into the soil, but simply scratches
it; the fellah will generally plough his field four times, sometimes
oftener, each ploughing being done at right angles to the previous one.
When making ridges for cotton, the beam edge of the plough which
goes into the soil has to be covered with sacking, &c., as the ordinary
plough does not throw up the soil. There is in use a ridging plough,
called ““ battana.” 3

After the ridges have beenm made in this primitive manner, a
number of men shape them properly by means of a “ fass,” an instru-
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ment in the shape of a Dutch hoe; these men also attend to the
breaking up of clods (see illustration). 1t is estimated that
the cost of one pair of bullocks and the labour is about 4s. per day :
the extent of their work is about 24 feddans.

The native plough does not cnter the soil deeper than Sin. to 6in. ;
cotton which has a degp tap-root, 2 yards and even more in Ieng{h
requires the soil well loosened. It is generally considered advisable
to let the land le fallow after ploughing for about one month.
The soil before planting cotton should be quite dry. though a watering
is given immediately afterwards.  (Sce paragraph dealing with Rolation
of Crops).

Planting. I have already referred to the proper irrigation of the
cotton field. Mr. George P. Foaden, B.Sc., formerly
Secretary-General of the I\hedrual Agrlcultural Society, says in hrs
Notes on Egyptian Agriculture. ** It is very rare in Egypt to find
even as great a distance as 3in. between the rows, while on average
land, produci.ng 5001bs. of cotton, or even 730lbs., 30in. or even less
may be looked upon as an average.” In America we have seen that
the distance from ridge to ridge i1s about 3ft. 6in. The Department
of Agriculture is doing its utmost to get the fellahcen to adopt larger
distances from ridge to ridge and plant to plant. As regards the
latter a great deal of variety exists in Egyvpt. [ have seen plants less
than 10in. apart in Upper Egypt, but as a role one may say 156in. is
adhered 10, This close planting is also assisting in the breeding of
insects, which prefer shady places, and under thick foliage they are
not easily found by the children seeking the eggs. Mr. Foaden estimates
the number of cotton-seed holes per feddan as 13,000. In each hole from
10 to 20 seeds are put, and as the soil is offen not fine but in clods, the
fellaheen frequently put a bean along with the cotton seed. The
bean being of stronger growth removes any clod which may be resting
over the cotton seed. The seed holes are made, not on the top of
the ridge, but about 3in. from the top on the sunny side of the ridge
1t 13 very important to notice that everywhere in Egypt two plants
are grown in each hole, therefore the total number of plants is about
26,000 per feddan; in Amerca and India only one plant is left.

The time of planting is generaily March, in the north even April.
Lgypt knows no killing frosts, but there is frequently cold windy
weather in early spring. The Department of Agriculture and all
agricultural organisations make strong propaganda for early planting,
as then the cotton does not suffer so much from the ravages of insects,
which come in large numbers, generally in August, when carly-planted
cotton is almost ripe.

A watering is given to the field as soon as the seed is in the
holes. Where seeds f{ail to come up, new seed, which has been soaked
in water to accelerate germination, is put in. When the young plants
are fairly well established, 7.e., in 16 to 20 days, a hoeing is given to
clean the field of weeds and break up the clods. Three or four men
will hoe an acre per day; sometimes a second hoeing is given within
35 days of planting, then another watering, but before the second
watering the plants are thinned out ; two plants, the strongest, are left.
Too frequent watering prevents the plant from branching out at the
bottom, The third watering is given about the end of May, generally
followed by hoeing. Waterings dre from now given more f{reely :
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Ripe Cotton.
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during june, July, or August, the cofton gets a watering every 14
days or as often as the water rotations will allow. (See remarks wunder
Trrigation.)

Mr. Foaden savs that each watering requires about 330 tons of
water per acre, and az cotton reccives $ or 10 waterings, an acre of
cotton receives a totad of 3.150 to 3,200 tons of water, heing cquivalent
to a rainfall of 31in. to 33in.

Owing to the more intensive cultivation of the soil
Manpuring.  since the introduction of perennial irrigation, and also

owing largely to the fact that there is at present very
little Nife mud deposited on the land, whilst formerly at flood time,
when basin irvigation was in gencral use, there was every vear the
restorative power added to the soil by the Nile mud, the question of
adding manure becomes more and more acute.  The heaps of manure
which one sves at every village are a proof of the value which the
native puts on it : every cultivator in Egypt acknowledges the value of
manure as far as the cotton crop Is concerned.  The opinion is still held
that stable manure is the proper dung for the cotton crop in Egypt ;
artificia) manurcs have onlv proved a success on very poor soil,  The
mixture recommended by Mr. Foaden is 10 to 15 tons stable manure,
1501bs. or 2001bs. soluble nitrogenous manure, and two-thirds nitrate
of soda and one-third sulphate of ammonia. Comparatively speaking,
few cultivators are using chemical manuves for the cotton crop.

It 1s estimated that 10 to 15 tons of stable manure are used per
feddan in Egypt: this is applied broadcast before ploughing.  Legu-
minous forage crops, such as clover (berseem) form an exeellent
preparation for a good cotton crop, and may be considered a manure,

In fact, green manuring is practised very cxtensively in Egypt.
Mr. G. P. Foaden says in the ** Text-book of Egyptian Agriculture ” :—

* Crops are not grown except in the case of lupins with this as
the primary object, but the ploughing in of berseem (clover) before
cotton, which is so common, is a system of green manuring which is
attended with most excellent results. At the time it is ploughed in
there 15 a considerable amount of stem and young leaves on the plant,
though the amount of organic matter thus added to the soil is not so
great as when mustard, buckwheat, lupins, and other crops are grown
primarily for this purpose in Europe. The frequency with which
it is practised in Egypt, however, compensates for this, and it is
impossible to over-estimate the importance of the effect which it has
had on Egyptian soils, I the first place, the mechanical condition
of the soils has been improved, and when vegetable matter is thus
incorporated In our heavy clay soils it opens them up, making them
more light and porous.  For the improvement of light sandy soils,”
no better system Is known than that of growing berseem, which not
only greatly enriches them in nitrogen, in which thev are generally
deficient, but also by the addition of vegetable matter genders them
more absorptive and retentive and greatly enhances their value.
In Egypt there is a great want of orgasic matter, and were it not for
the system of indirect green manuring practised by the ploughing in
of bersvem, it is difficult to see how the fertility of our soils could
have been maintained.” °
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1 have often been told that  berseem  is the salvation of Egyptian
agriculture, and the Colonial Cotton Growing Associations will do
well to experiment with this Egyptian clover. Mr. G. S. Henderson,
the present Deputy-Director of Agriculture in Sind (India), who a few
years ago was employed by the Aboukir Estate Company in Egypt,
has introduced successfully ** berseem ” into Sipd, and its cultivation
is now also being taken up by other provinces in India.

According to Mr. Frank Hughes, F.C.S., of the Survey
Department, who as chemist of the Khedivial Agricultural Society
has executed a number of manuring trials in different localities,
the uswal practice among cultivators in Egypt appears to be
to apply as far as possible the manure produced on the farm to the
land destined for cotton. Where ordinary manure is insufficient
it is frequently supplemented by the soil and dust from the sites
of ancient villages (of which there are a great number). The
manure tests carried out by Mr. Hughes have not shown any
marked increase by the use of artificial manures; sometimes even
a negative result in comparison with the experimental plot that was
not manured. He expressed the opinion that probably good cotton
soils do not require any manure, whilst poor soils should certainly
receive a good dressing of stable manure.  The stable manure
of the country is poor in organic substance. Whenever the last
crop of *“ berseem ” is cut, the fellah allows the sheep or cattle on it,
mainly for the purpose of obtaining the manure.

During the latter part of August, cotton picking com-
Picking mences as far as Upper Egypt is concerned, where only
Cotton. Ashmiouni cotton is grown. In September the first

picking begins in the Delta, 7.c., in Lower Egypt.

The picking is carried out by children, boys and girls, and also old
people, who put the cotton gathered into the folds of their Joose smock.
The pickers can certainly not carry in this way as much cotton as the.
pickers in America with their trailing sacks over their backs. T have
watched these children separating carefully fibres from leaves, &c.;
where the latter will not readily become detached and fall off, they put
the cotton into their mouth and blow the leaf or part of stalk away, a
process which they perform very quickly. To every lot of 10 or 12
children there is an overseer, and I have seen some of them using their
lashes amongst the children who had left cotton on the plants. The
average quantity picked per day by one child is about 30lbs. ; picking
cannot be carried out in the morning owing to heavy dews, and night
{alls at 3 pm.

At the side of the field a long piece of canvas is stretched out and
the cotton of each picker is weighed and put into the farmers’ long
bags seen in the illustration on page 160, and carried away on the
backs of the camels.

The wages eamed by each picker are from 3d. a day upwards,

The cotéon from each picking is kept carefully apart. There are
generally three pickings, in some places only two, but in others even
four. After each picking the field is watered. The first picking is of
the best quality, more even than the others, and generally begins in
September. The sécond takes place in October, and the last may
be as Jate as December. *
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The seed for sowirg purposes is taken from the first picking only.

Before the last picking clover is frequently sown amongst the
cotton, and as soon as the crop is finished the sticks and roots must be
pulled out (according to Government decree not later than 3lst
December). After this the land is usually levelled for the water to
reach evenly all parts of the clover.
Kinds of The kinds of cotton grown are shown in the accom-
Cotton. panying list.

Afift is the ** bread and cheese " quality of Egypt. The name
Afifi has been derived from a village in the province Galinbia, where
it was first grown in the early eighties. The fibre is brown, glossy,
and strong; its staple varies from 1} to 1} inches. All authorities
are agreed as to its deterioration in quality and vield. The following
figures as to yicld per feddan over several years were given to me by a
large farmer :i—

Kantars. Rotes,
1898—1403 (6 years) [ 14
1904 1908 (4 vears) 4 N 62

1909, exceptionally bad year throughout 3 24
1410, no damage by cotton worm .. 4 .. 77
1911, probably ... ... ... 4 50

(See also Tabdle on page t7L.)

Great attention has lately been directed to a new variety,
““Assili 7 (meaning in Arabic “ Thoroughbred ), which has been
raised by Messrs. J. Planta & Co., as it is held by such authorities as
Birch Pasha, Abaza Bey, and others, that it may possibly be destined to
take the place of Afifi in the near future. I had a long conversation
with Messrs. J. Planta & Co., who evidently deserve the highest credit
for the scientific and practical manner in which they have striven to
keep the “‘Assili ” cotton free from admixtures. I was told by them that
the spinning quality of this cotton has been satisfactorily proved. The
yield per acre is said to have been as high as 1! kantars per feddan,
and the ginning out-turn is at least 110 (sec explanation regarding
ginning owt-turi), but I have convinced mysclf from lists shown to
me by Messrs. J. Planta & Co. that some lots have shown as much as
115-5; the lowest out of about 30 lots was 108. Even this last
return is considerably better than Afifi ever was. The iollowing
are expert opinions from impartial sources on ‘‘Assili”

* The cotton has a finer touch and appearance, very supenor to
ordinary Afifi and more regular in staple than Domains Afifi (which
is known as best type of Afifi)” ‘A very strong cotton.” “No
question of its being much superior to Domains Afifi  Anticipate
a ready demand for Assili at higher prices than Afifi.””

Messrs. J. Planta & Co. report to me as follows as regards this
cotton : ““ It is now six years since Assili was discovered in a field of .
Mitafifi cotton as a new natural hybrid distinguishing itself from
Mitafifi by its large bolls and its superior lustre. Our representative,
Mr. L. Berla, undertook under his strict supervision the sowing and
cultivation through first-class farmers, and in this manner he has been
able to keep the variety pure. During this season 5,000 bales will
be grown, and if the cultivation continues within normal conditions,
thuce will be enough seed in two years to plant with Assili the acreage
which at present is under Afifi in the whole of Egypt.
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The plant is similar in appearance to Afifi, except that it has larger
holls.  The yield per feddan (4.200 sq. m) has been 1u favourable
fields from 3 to 8 kantars lint, and in medium soils from 3 to 5 kantars,
except where the cotton worm, boll worm, or atmospheric influences
have been detrimental.  The ginning yield is at least 6 per cent.
higher than Afifi and Nubari, and 10 per cent. higher than Janovitch
and Saklarides.  The fibre of Assill distinguishes itsell favourably
from AQfi by its length and fineness, its strength and regularity :
its colour is also uniformly hrownish ; there is no mixture of the
Hindi (short white cotton). which for several vears has been increasing
in Afifi. It seems almaost certain that Assili will in the near future
replace Afifi, which is frem vear to vear degenerating more iand more.”

In order to control the sale of Assili for the coming season Messrs.
Planta & Co. sell this seed only on the condition that all cotton raised
from it must be sold to them. At present the price of Assili seed is 300
piastres per sack of 270lbs., as against the current market price of
about 85 P.T. for ordinary seed for crushing. (The Government sells
Afifi seed to the small planter at 105 piastres.)

Abassi is the onlv white Egyptian cotton which was originated
some 20 vears ago ; its (ibre is finer than Afifi.  The second and third
pickings are said ta be much inferior to the first.

Ashmouni is the ofd cotton of Egypt; whilst formerly it was
grown all over Lower Egypt, its cultivation is now almost entirely
confined to Upper Egypt. where the plants ripen earlier than in the
north. The fibre is from lin. to 14in. long and has not the same lustre
as Afifl.  Efforts are being made to improve the ginning out-turn of
1hiz cotton. It is this cotten which is very largely used for mixing
with Afifi. and for this purpose it is sent to Upper Egypt for ginning.
The result Is not onlyv an inferior “ Affi,"" but the admixture of
Ashmouni seed with Afifi {or sowing purposes (see also page 179).

Janovifch is a selected Afifi ; its cultivation dates back fo 1397,
and It Is now already well mixed with the short-staple cotton “ Hindi.’
Janovitch is perhaps the most glossy and fine cotton which Egypt
produces ; it has fully }}in. staple, and is not quite as brown in colour
as Affi.

Nubari closely resembles Afifi, but is of distinctly supcrior qualty.

Sakellarides is a recent varicty of long staple cotton. simiar to
Janoviteh, but superior in <ome 1e<pect~. and equal to Sea Jsland
{or certain purposes. 1 was told at two ginneries that cultivators like
this cotton very much even if they get only the price of best Afifi for it,
as it will give a yield of 7 kantars in soil which gives only 5 under Affi.
The area sown was very large in 1911—119,636 feddans.

Voltos is a similar kind of cotton, only a few years old, and
is verv pure— a grade of Abassi.

I am indebted for a great deal of information on this
The Nile head to an article by W. C. Mackenzie, D.Sc., entitled,
and the “  “ The Nile in Relation to Egyptian Agriculture.” (Year
Irrigation Book of the Khedivial Agricultural Society, 1905, p. 233.)
Systems. The White and Blue Nile join close to Khartoum

and form what is known as the Egyptian Nile. From
Khartoum to tlie Mediterranean it is 3,000 kim. in length, but receives
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only one tributary, the Atbara. The Blue Nile and the Atbara have
thelr sources in the mountains of Abyssinia. The White Nile rises in
the large lakes of Central Africa. Whilst the Blue Nile and the Atbara
are in flood from August to November, flowing quickly and carrying
with them the soil from the Abyssinian highlands. where owing to
the heavy fall the water does not soak into the soil, the White Nile
has its flocd time in the early summer. It flows slowly through
marshes, deposits there the mud it may bear away from its
sources, flters through the marshes, and carries away with it large
amounts of vegetable matter, e.g., particles of roots of grasses from the
marshland. On the other hand, the Blue Nile and the Atbara are full of
silt and mud. It is the deposit of this silt which in the course of
many thousand vears has formed the Nile Delta.

Egypt. being almost a rainless cauntry, is dependent for its water
supply upon the Nile.

Up to 1882 the country was supplied with its water by means of
the system known as Basin irrigation. The country was divided up by
banks into large plots varying from 500 to 50,000 acres : these were
flooded by the Nile at the usuval flood times, and the silt year after
vear deposited itself in these basins; the amount of such deposit has
been estimated to be about 1 ton per acre. equal to a layer of one
millimetre in thickness. In other words, it would take 1,000 years to
raise the level of the basins one metre. The filling of the basins
begins about the 10th to 15th August, and ends about the 20th or 25th
Septemnber.  Early in October the water from the basins is discharged.
Where the soil depends entirely upon the flood for its supply of water,
it is not possible to grow summer crops, such as cotton, sugar cane, &c.

This system of basin irvigation has been to a large extent replaced
by the modern system known as perennial irrigation. Canals were cut
from the Nile to supply a larger area, and these canals supply water
for irrigation all the year round; but it was soon found that these
canals began to silt up, and they had to be cleared after each flood.
With the view of keeping a constant supply of water n the Delta canals
at a higher level, thus saving the annual clearing of the silted canals, the
Cairo Barrage—a kind of enormous sluice or weir (se¢ idustration)—was
constructed at tbe branching of the Nile into its two main channels 12
miles below Cairo, its object being to hold up the'level of the water in
the Nile after the floods and enable the water to be turned into the
canals at a higher level.  The result has been that the levels of the
canals were gradually raised, and the farmer has now in many cases
no need to lift the water {rom the canals, but sinply waters his fields
by free flow urigation. In other cases the difference between the level
of the canal is not so great as before, and the farmer’s task of lifting
the water into his field is rendered much lighter.  Various appliances
of which illustrations are given, are used for this purpose.

Lower Egypt has no basin irrigation at all ; during the flood time
the numerous canals take the water directly from the Nile, but in
summer, when the supply is limited, the whole of the water is arrested
at the Cairo Delta Barrage and distributed by three great main canals
to iheir respective irrigation areas. Fach main canal is supplying
smaller canals, which again are sub-divided, until the water runs in
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Water-wheel.
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munberless arteries all over the Delta. During eight months (Scpteni-
ber to April) the water is abundant, whilst from May to August the
waler is dealt out in ““ rotations,” according to which canals or sections
of canals receive water for a certain number of days and no water
during so many more days.  The extent of the restrictions depends on
various circumstances : the extreme is six days water and 18 days none,

In order to guarantee a sufficient supply of water in the Nile during
the summer before the flood came, a huge storage reservoly was con-
structed at Assuan, and a Barrage at Assiut. This has rendered
possible the conversion of the basins of Upper Egypt into perennially
irrigated land.  The Dam at Assuan, which together with the first
Nile Cararact forms this reservoir, was constructed by John Aird and
Co. It has a height of 160 metres, and a length of 2.000 metres : there

Delta Barrage, near Cairo.

are 140 sluices below, each 14 metres square, and 40 upper sluices of
74 metres square. The bottom sluices allow the silted water to pass
when the river is in flood. The damn is at present* being raised by
6 metres in order to allow of sufficient additional water being
collected for a further 1,500,000 feddans in the north of the Delta,
which at present lie unreclaimed. When the flood ceases the
sluices in the Assuan Dam are closed, This is generally about the 1st
December, and it takes 100 days to fill the huge reservoir. Towards
the beginning of May the water in the Nile becomes too low to feed the
extensive nétwork of canals, and from that time the water from the
Dam at Assuan is used, the contents of which, amounting to
1,000,000,000 cubic metres, are necessary for supplying about half a
million feddans in Upper Egypt with water. The cost of the Assuan

- - N ———
*® The work has been completed in December, 1912.
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Dam and the Assiut Barrage was £E3430,864 and the additional
6 metres height will cost £500,000, whilst the work necessary to
protect the antiquities at the island of Phile will cost £1,000,000.

Mr. R. Lang Anderson, managing director of the Aboukir Land
Company, in the articles he has contributed to the excellent Text
Book of Agriculture, issued by th( Ministry of Education, says, with
regard to the Assuan Dam: * There are now 886,400 feddans in
Upper Egypt cultivated during summer in sugar cane, cotton, and
durah (maize), and when the Nile Reservoir at Assuan has been
heightened the area receiving perennial irrigation will be greatly
increased and the basin system will practically disappear. Instead of
completely abolishing the basin system it would be more judicious
from an agricultural point of view to so divide the basins into two.

The Assuan Dam after completion.

that swmmer cultivation could be confined to one hall in alternate
vears, whilst the other half could be flooded, as is now done, but in
alternate years. In this way all the land would have a thorough
renovation with rich Nile mud every second year, and the noted
fertility of Upper Egypt would be maintained.”

Where there is irrigation there ought to be an adequate
Drainage. drainage ; drainage channels permit the filteving

through of fresh water to remove noxious salt, they
dry the land and leave it in sounder condition to feed vegetation,
and they prevent the subsoil water from being raised too hlgh in
short, a thorough system of drainage would prevent water-logging.
As everything tends to point to this water-logging as being the cause
of deterioration, the Government will, T feel sure, devote increased
attention to the “drainage of the aountry.
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In Upper Egypt the drainage has been natural. the water perco-
lating the subsoil and eventually returning back into the Nile,

Where the fields are more distant from the river, as in Lower
Egypt. a large number of drains has had to be made: these have
come into existence only during the last 25 years, and are not too
numerous. I have sgen canals as well as drains, specially the
latter, which have been allowed to get overgrown with weeds, and
this naturally reduces their efficiency. 1 was told in the Ministry of
Public Works, under which the Irrigation Department is, that until

One of the Government Water Supply Canals near Korashia.
(Notice the large gnantity of weeds.)

recently there was not sufficient money at their disposal to keep all the
drains clear, but surely the expenditure under this heading must be a
remunerative one. N

In this connection it will be interesting to consider the following plan,
which was drawn for me by Mr. . C. Jefirys, of the Sakha State
Domains, and shows the proper method of field irrigation and drainage.
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Mr. R. Lang Anderson, who was the first to undertake
Land the work of reclaiming land in Egypt, has contributed a
Reclamation, detailed article under this heading for the ™ Text-book

of Egyptian Agriculture” (pages 178-211). As the
only method of extending the cotton area is by means of land reclama-
tion I give a few extracts from this interesting article :—

” Although Egypt has been cultivated for countless centuries, and
one might even record it agricultural history in millenarian periods.
there vet remains a large arca to be reclaimed.  The great salt lakes
bordering the sea coast, Lakes Mareotis 70.000, Edku 60.000, Borollos
180,000, and Memzaleh 49,000 feddans, with their marginal swamped
lands, contain prohabiv 1.000,000 feddans, whilst in almost every
province in Egypt there is land which from difficultics of water supply
or drainage, irregularity of surface. supineness or poverty of owners,
has never been properly cultivated, or if cultivated in former ages
has been allowed to revert. Remains of " basin’ banks and of
ruined towns indicatc more extensive cultivation of the northern
delta than actually exists to-day.”

" Reclamation will go on until Egypt reaches its final limits.
This extension_must cease with reclamation of the seaboard lakes
and waste lands of the interior. in all probably not exceeding 1,500,000
feddans, an addition of sav 24 per cent. to the present cultivated avea.”

‘ Reclamation of Jand necessitates the f[ollowing operations :
First, irrigation ; second, drainage ; third. levelling ; fourth, cropping 5
fifth, village building. The manner and extent of these various
opeiiations depend on the locality and nature of the land taken in
hand.”

The method of land reclamation adopted by the Aboukir Co., the
Sakha Domains Farm, and doubtless at other places, I may describe
from what T have seen at Sakha and Aboukir as follows :—

The land is levelled by steam levellers (as at Sakha) or by means
of a large wooden scoop and boards drawn by horses (see jllustvation
p. 137). Where it is a question of converting a lake into a fruitful
plain, the first operation is, of course, the pumping of the water from
the Jake.  The land is then divided into small plots, a drainage canal
is constructed on three sides and the ir1igation canal on the fourth side
of the plot.  The land is filled up with water daily ; some water evapo-
rates, but most of it filters through to the drains. In this way the
land is thoroughly washed of the salt; as much as 15 per cent. of
salt is sometimes found in the drain water, and even when the
sweetening process has considerably advanced the percentage of salt
is as high as 2 to 3 per cent.

The process of washing the soil, 1 which salt is present in small
quantities. is to flood it repeatedly and thus wash it; this method
is called “ colmatage,” but it is said to be inefficient in the case of
reclamation of foul soil.

A pumping station to lift the water from the small drains into
the Government drain, from where it passes into the Nlle_,. or d.u'_ect
into the sea, must be constructed. At Sakha the pumping station
is capable of raising daily the swater covering 4,000 to 5,000
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feddans:  The engines of this pumping station are Diesel oil
engines, which give perfect satisfaction; thev can, of course, be
started at any moment. The cost of washing stale land is about
£10 per acre ; if a large area is worked, this expenditure is more than
recouped by the first veat’s crop.

A field that had been treated in the above manner the previous
vear gave during the past season a crop of 6 kantars of cotton, whilst
the adjoining field, that had not been washed because it was thought
to have less salt in the soil, only gave half a kantar of the same kind
of cotton. I saw the two fields when the cotton crop was being
picked, and could not help but notice the enormous difference in
their appearance ; whilst one field was white with cotton. the other
had barely any white bolls and the plants Jooked very poor indeed.
Everyone who wanders over reclaimed stretches of Jand must feel as
though he were behelding a miracle. such is the eflect.

LAND RECLAMATION.

The centre ditch acts as the drain into which the water percolutes.

How the value of land improves through washing and draining
was also demonstrated to me during my visi{ to the Aboukir Estate.
Of the original area of 30,000 feddans there have been sold about
19,000 for £568,000. and there now remain to the company 11,000
feddans. The present value of the 30,000 {eddans has been estimated
to be £3,000,000. This self-same land before reclamation was begun did
nat support orne single human being ; to-day it could support a popula-
sion of 12,000, Within one year of the first water being applied,
some of the Jand is Jet at as much as £5 per acre, some of it al less, but
£3 is the average rental over the whole of this well-managed estate.

The average holding of a family, consisting of five people. is
8 feddans, half of which is put under cotton.  (But under the best

conditions 2 feddans, or even one, will support a fellah and his family
.

In comparative comfort.)
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The regulation of the water supply is in the hands of the manage-
ment, which is entirelv European. The company itself does not
farm any laud, but lets it out to tenants in small lots of sav 8 acres
at an average price of £5 per acre.  The contract between the company
and tenant is printed in Appendix III. The tenant by the terms of
his contract is obliged to hand aver the cotton. which is sold by the
company fur his account ; the crops from the remaining portion of
the field (say 4 feddans) belong to the tenant. Generally two
buffalo cows are kept by each temant; thev give good milk. which
brings in about £30 a vear. The tenant also makes a profit on the
sale of eggs and vegetables. which he can readily dispose of. being
close to Alexandria, 1 saw from the books that the tenants detivered
during last year £13.260 worth of cotton, whilst their rents amounted
to only £10,961.

It is a rule on the estate that the land which is intended to grow
cotton must be ploughed by March and sowing completed hy 15th
April.  Before the last picking takes place the tenant sows generally
berseem amongst the cotton : after the third picking the cotton sticks
are pulled out and the ground flattened. Berseem is sold as fodder
for horses, and sells at Ahoukir at about £2 per cutting per feddan ;
three to five cuttings are obtained from one field. Maize is sown in
July, and if preceded by berseem the latter must be Jast cut, not later
than June 15th.

T visited six ginperies, including the most up-fo-date
Ginning. factories. From entering the {actories until leaving
them | was very much astonished at the unnecessary
waste of labour and wages. In comparing the arrangements of
an Egyptian ginnery with an American one, one cannot but be im-
pressed with the antiquated methods in use. Yet these ginning
facturies are in the large majority of cases owned by old-established and
wealthy European firms.  When I pointed out the useléss increase in
the cost of production of Egvptian cotton, I was told that reforms such
as suction pipes as the means cf transporting cotton had
frequently been considered. but never any definite action taken, as it
was feared the long staple cotton might suffer in the carrving by
suction pipes. I replied that the spinner uses these pipes when the
cotton comes to the mill, and he would not do so if he found any
damage to the staple. Another argument in favour of the antiquated
method was that wages in Egvpt are much cheaper than in America.
Quite s0; but if the cost of production can be reduced, it ought to be
done in the interests of the industry, and wages in Egypt have con-
siderably advanced and will still further be raised, especially when
schaoling becomes more general, and the vast amount of child labour
ceases. The cost of living has already gone up, and wages are not
going to be on the same low level.
There are about 3,000 to 4,000 gins in Egypt. belonging to about
140 factories ; the gin in common use is the Macarthy roller gin, made
bv Platt Bros., Oldham. The Associated Cotton Ginners of Egypt,
which firm has recently been formed by gome of the most prominent
houses in Lower Egvpt. own some 1,200 gins. or about one-third of
the whole. The shareholders of the ginneiies are in most cases the
Jarge cotton shippers in Alexandria.
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Transport of Cotton Bales to the Ginning Factory.

The Yard of a Gioning Factory.
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~The ginning factory stands in a large yard, often six acres in size ;
during November-December these yards are filled with cotton bales, The
bales are unprotected, and are exposed to the weather : but as rain sel-
dom falls, this is not a great disadvantage. Although there is frequently
a heavy dew the sun soon dries it up. The shoonali or store proper is
n many cases some 30 yards away from the ginnery.  There the long

N T

The antiquated method of carrying cotton bales from
the yard of the Ginnery into the Factory.

bales as they come from the cultivator are opened and roughly ex-
amined ; only one class of cotton is kept in the store room at one time.
After examination the cotton is put on a large canvas sheef, and a man
taking the four corners in his hands, carries the cotton, weighing about
200Ibs, across on his back; cotton, of cosrse, drops off, and although
somaone follows and picks up the fallen cotton there must be some
loss, and certainly dirt gets into the cotton. To prevent the latter a
piece of canvas is stretched out from store to factory. In some cases
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the cotton bales are brought directly into the ginnery ; a man carries
one bale with great difficulty up the incline to the ginnery. which is
always =somewhat high (see illustration). The carrving of these
bales, owing to their ungainly shapc, is a most difficult piece of work "
requiring great physical strength.  The bales weigh as much as 4001bs.,
but the weight-carrying ability of the Egyptian porters is phenomenal.
Such antiquated methods would not be tolerated in Lancashire, on the
Continent, nor in the U.S.A. The price paid for carrying one bale
from the vard into the ginnery is quite a considerable item.

Behind each gin there is a box for the seed cotton. This box
has to be constantly filled by special men.  In one ginnery only had
they an automatic feeder.  When the cotton is ginned it drops into
a box and a huge box cart running on rails is then brought along
and the ginned cotton is loaded into it by about erght men and taken to
the press. To anyone who has seen an American ginnery this seems a
shocking waste of labour,  Why should not suction pipes deliver the
~eed cotton to each gin from the store and from each gin to the press >
A suction pipe for transmitting the ginned cotton frem the gin to
the press is a simple contrivance costing comparatively little.  Such
pipes should also be used for conveving the seed cotton from the
store to the ginnery.

Ginning factories during the season, when there is a large crop.
work day and night; they begin running in August and finish in
January. When I visited the ginneries they were working only 15
hours per day. The following notice (verbalim) was posted up at
Messrs, Choremi, Benachi & Co.. Beni-Suef :—

* Working hours : 15 ; in full season day and night work by
changing every 12 hours the workmen, Age children 14 years.”

On the State Domains in Korashia the labour i connection with
ginning is contracted out. A contractor supplies the necessary hands.
and receives 34d. per kantar of cotton ginned, the Domains finding only
the gins, driving power, coal, and the engineer.

Seed for sowing purposes is selected at the ginnery from the first
pickings of cotton only.

The price of seed fluctuates considerably : when [ enquired it was.
about 83 piastres for one ardeb, i.c., about 17s. per 270ibs.

Remembering that the American farmers said at Atlanta in 1907
that the cotton improves by keeping it unginned for about three to-
four weeks (they maintained that it becomes more ripe and mellow),
1 made enquiries whether this method was also followed in Egvpt, and.
was told on several occasions that this would injure Egyptian cotton ;
only one man spoke of its advantages. Evidently the ginners might
experiment in this direction.

A kantar of seed cotton is equal to 315lbs. ; this weight
Gioning was taken as a basis, because 313lbs. used to give
Out-turn, 100lbs. of ginned cotton.  All ginning out-turns of
Egyptian cottons are on the basis of 3151bs. seed cotton.
1 one speaks of a certain quality giving 96 as ginning out-turn, it
wmeans 961bs. of lint for every 3¥5lbs. of seed cotton. The ginning
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out-turn is, of course, of the greatest importance to the farmer, as it
largely influences the price at which he can seit his cotton.

The following may be taken as the present average ginning
out-turns :—-

Affi, 102—103 Linters,
Abassi, 102—103 » } called

[anovitch, 98:5—99 ! “* Scarto ™
Saketlaridis, 98-5—99, in some places 105 in Egypt
Voltos, 105—107 [ are not
Assili, 110 ) included
Ashmount, 100 as fibre.

When the ginned cotton arrivex in the pressing rowm,
Watering all the cotton is ccattered over the floor, which is con-
Cotton. structed like a sieve . the cotton is thrown up in the air

by about ten men, an overlooker giving the word of
command.  This process shakes the dust to a certain extent out of
the cotton. After about two minutes’ shaking the men stand still
and the cotton is watered in the following way. 1 noticed onc. or in
some cases two men, each provided with a garden syringe about 2in. in
diameter and almost 2ft. long, emptying, sometimes twice, sometimes
once, the wyringes over the cotton from a fixed water tank. No
secret is made of this artificial damping of cotton.  With the exception
of the factories on the Domain estates, 1 was told all the ginneries
water the cotton, and certainly T have seen it done quite openly in
the largest concerns in Egypt. 1 was informed that one ginnery
has an ingenious svstem of sprinklers attached to the box cart which
collects the cotton from the gins; as this cart passes the gins, water
is sprinkled over the cotton as soon as it falls from the gin. The
cotton is shaken twice and watered twice, then it goes into the press.
Hf suction pipes were used the 10 men would not be needed, as the dust
is then blown away automnatically.

1 had considerable arguments with the owners of gins as
regards this watering.  First I was told it is an absolute necessity,
because if it were not done the spinners would constantly com-
plain as to inferior quality. I admitted that the cotton * pulls”
better when somewhat moist, but maintained that the spinner
would prefer to damp his own cotton if he wanted it to ** pull ™ well,
than to pay somebody else about 6s. per bale at the least.
Another gin owner said watering improves the quality, but I cannot
see that a fibre separated from its nourishing point, the seed, can be
improved by water, but if it is improved, why should not the spinner
do this watering himself and save the money > Another reason stated
was that the cotton would not press to the required density if it were
not watered. I asked two men of practical experience in pressing,
and they told me that the damping was not required for the sake of
pressing the bales.

1 may mention here that the ginner, or shipper, when he buys the
cotton from the grower, deducts regularly 1 per cent. of the weight for
damp and samiples ; but in buying from the Domain Estates no such
deduction is allowed. I am not aware that the spinner receives any
such allowance from the Alexandumia shipper as a regular condifion,
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although the latter has put more damp into the cotton which he
bought, subject to the allowance.

I was told that cotton is sometimes artificially damped by
the fellah, and that the ginner has to let the cotton lie for several days
before he can gin it.  In such cases the ginner fixes the allowance,
which, 1 was told by a manager of a large gin, the native generally
accepts without question.

Whilst pointing out to the spinners the artificial damping in the
process of pressing, I feel it my duty to mention that I am convinced
the ginners (respectively the cotton shippers, who are in rmost
cases identical with the ginners) continue this method solely in
the belief that the cotton is benefited by it, and not in order
to obtain any unfair advantage. It seems to me a trade usage which
has become thoroughlv recognised, the wisdom of which, however,
from the spinner’s point of view at all events, seems open to discussion.
When the spinners’ delegation visits Egypt this would certainly be
an interesting subject for consideration.

Generally speaking, Igyptian cotton is baled three
Pressing. times. First when the cotton comes from the field

the grower puts it in sacks of about 400ibs.
After ginning it is made up in hydraulically-pressed bales of about
700—800lbs.  For this purpose box presses are used; two or three
boxes are on a turning disc ; whilst one bale is being pressed the other
two are being filled.  Only a few of the presses I inspected had the
usual system of piston pressing whilst filling the boxes with cotton;
in most cases as many as six men Kept stamping the cotton down with
their feet in the box. When the box was full they drew themselves
up on ropes suspended over each box. Here again waste of labour !

After being hydraulically pressed the bale is usually sent to
Alexandria, where it is opened again, examined, watered, and pressed,
this time by steam, to the well-known excellent shape. In isolated
cases the ginmeries in the couutry have besides the hydraulic press
a steam press. Strange to say, even there all bales are first pressed by
the hydraulic press and covered with canvas and hoops, and on the
very next day they are opened again and finally pressed by steam. I
enquired at the two gins where hydraulic and steam presses
are kept, for the reason of this apparently unnecessary first pressing ;
in one case I was frankly told that the hydraulic press serves for the
equal division of the moisture; in the other factory, no reason was
given, except that it was the customm. Why the hydraulically-
pressed bale is covered with canvas and hoops and stitches when it is
to be opened again in 12 hours I cannot understand.

This twice pressing seems, at all events, a waste of labour - no
satisfactory argument has been put forward to convince me of its
necessity.  The very firm that gins and presses the bale in the first
instance has ample opportunity of inspecting the cotton, and it is in
most cases the same firm in Alexandria that sells the cotton to Europe.

On steam-pressed bales there is a saving of 84d. per bale over
hydraulically-pressed bales in carriage by rail from Kafr-el-Zayat,
the principal ginning centre, to Alexandria.
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The cost of ginning is generally 7 plastres (15, 6d.) per kanrar, but
it i~ oaly in rare cases that the fellah gets his cotron ginned on his own
accoumt. 1t is the custom for the ginner, who iz really synonvimous
with the Alexandria shipper. to buy the cotton. He has agents in all
the disirict=: at the beginning of the season =mall Jots of cotton
are bought from each district in order to ascertain the quality and
ginning out-turn.  Cla%sification~ are made, and the agents are in-
structed 1o buy accordingly. These agents are respensible as to
damage or Joss resulting frem damp, false packing. or difference in
Quality.

The gins are fed by children of 13 or 14 veurs of age, wha reccive
three piastres (T3d.) per day of 16 hours— but it must not be thought
that they work continuously during that time. Overseers. who in
some cases make use of a Jash. are present in strong numbers. The
seison 1=, 0f course, short, ol the work done at great pressuve.

The men who throw up the cotton for the purpose of cleaning and
watering 1t receive 50650 and 7 opiasties a day,

The cost of ginning and hydraulically pressing s 63 piastyes for
a bale of 7 kantays,  Steam pressing costs 25 piastyes, consequently
B8 prastres. or 1750 6idl i the cost of the ginning and  baling as
delivered to the spinner. in additon to which there is the canvas.
The hoops are incJuded in the cost of the ginning, the canvas belongs
to the shipper.

The =mall faymer often =clls to a broker, who after baving bought
various fots goes to the bank. hands the cotton over, and receives an
advance.  Owing to the considerable fuctuations in the price of
cotton. about 30 per cent. in recent months, the banks have become
very careful. There are al-o some fellaheen who. owing to the low
price of cotron,the failure of one of the Egyprian banks.and the present
gencral financial uncasiness of the country, do not trust the banks.
The result is that manv fcllaheen have sold only a portion of their
cotton crop to pay the most pressing debts and taxes, and are keeping
nack the halance of the crop until next vear. In some of the villages
I saw cotton stored by some of the farmers. and [ heard the opinion
several times expressed that this season’s crop would not be entirely
marketed this vear; but no doubt the vecent rise in the price has
altered this.

On my return visit to Egvpt from India [ was told that the banks
had compelled many of their clients who owed them money to balance
their accounts owing to the somewhat uncasy feehing caused through
the fatlure of one bank and through the financial difficulties of a few
large houses. s a result we have an important increase in the arrivals
of cotton in Alexandria, as is shown in the accompanying charts.

The cotton merchants or shippers in Alexandria possess
Alexandria 2 powerful organisation—" The Alexandria General
Cotton Produce Association "—the members of which are
Market. bound by strict regulatiops. 1 was, for instance, told

that a German spinner made the condition in his, rather
inportant, purchases, that the cotton must not contain more than
8% per cent. of moisture. The members no doubt foresaw in this
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stipulation the opening of a critical question, and at once agreed
unanimously not to sell under any conditions with a limitation of the
percentage of  moisture.

The cotton market proper of Alexandiia ix situated in the Minet-
el-Bassal quarter.  Lach exporter has a small office there, and from
1-30 am. to 1-30 pom. the courtyvard of the,cotton market is filled
with men i wonderful variety of dresses and colours.  Very little
Lnglish is spoken . Trench and Iralbian seem to he the predominant
languages, and German is ulso heard. People of different races thronyg
the courtyard of the cotton mavketr, talking in strange Oriental
tongues, Moy of them carry a kind of rosary in their hands and
il up their =pare time by yepeating pray

Odd Jots of cotton are offered on samples for sale in 1the small offices
of the export hiouses. The eapert valuer ix separated by o rail from
the brokers or farmers who bring the samples. The Banks also sell to
the shippers in Alexandria the cotton on which they have made
advances.  The State Domains ~cll thely cotton in Alexandria by
auction sales.

Copies of Contracts between Ginner and Farmer will be found in
Appendix 111

There is noe uniform contract note jn existence for spot corton
transactions © these are regulated by vsages which vary very much.,

Delivery must be taken within two davs from date of purchase,
failing this. storage at 3d. per bale per month is charged. The rate of
msurance debited 1o small farmers is § per cent. per month.

The =ystem of purchasing necessitates a good deal of sampling,
The fivst sample is that which i~ shown in the office to the expert;
on thiz the price is provisionally fixed, then the buyer sends an expert
to the store to sclect samples at random, and on these the price is
definitely fined. After the market has closed the shipper sends
again {0 the store for the purpose of marking the bales bought. and
on this vecasion again he takes samples.  When the mark has been
put on the bales, the seller draws on the buyer for the approximate
amount. Asalready referred to. most of the cotton {1 was told 85 per
cent.) 15 re-opened, examined, partially freed from dust, watered, and
pressed by steam into the neat packages to which every spinner is
accustomed.

In the cotton market at Alexandria other kinds of produce are also
sold. especially cotton seed, in which a large business is done.

There are three large press establishments in  Alexandria—
Société Géncrale de Pressage ot de Depot, Presse Libre Egyptienne,
Saciété de Presse Allemande—all of which possess up-to-date presses
and large stores that have recently been fitted with sprinklers. Shippers
have shares in this or that press by which they have the bales pressed
and stored untit shipment. No ginned cotton is kept up-country, it is
forwarded at once to Alexandria. and thus the “arrivals " as published
by the General Produce Association are a pretty good guide for gauging
the possible size of the crop, although this year it is anticipated that a
considerable quantity of cotton will be kept back by ecach fellah, if
he can possibly”afford to do so. «
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The

prian organisations looking after the cottun crop are the
& & 1
following -

In my interviews with Lord Kitchener he waz kind
Department  cnough to describe to e the work which the Agricul-
of Agricuiture. tural Department i~ canving on. and with which he

ix acquainted to the smallest detail. The Director of the
Department of Agricdlture is Me. G. C. Dudgeon,  Whilst the Depari-
ment of Agriculture will devote its attention to all kinds of agriculiural
products. Mr. Dndgean fullv yecogmises that if must give pcterence
to cotton cultivation. In this respect the Department undertakes
wenerally the earrving ont of the recommendations of the Lgvptian
Cotton Commission.  The Departiment of Agiiculiure attends to

(1) Distnibution of secd. as deseribed on p. 175,

(2) Rectification of nustakes made by the favmers in the cultiva-

tion, and the teaching of impraved methads by :--

(a) Issuc of civculars, A recent circular. No. 170 entitled ™ The
Reconpatssance before the Battle,” has been compiled at the
Department under the instinctions of Lord Kitchener, and
was explaiped by him in Arabic to a deputation of sume oo
fellalieen whio had warted upon him at the British Lzgation
to discuss the condition ol the cotten cyop. The civenlar is
given in the Appendix. as it deseribes excellently the proper
method of cultivating cotton.  The circular is purposelv
drafted in plain language so that it mayv be readily under~tood
by the fellabeen.

(b) Establishment of demonstration farms. where proper planting
and all the agricultural work is shown,  In the first veay
16 of these, in various parts, were established. but the
Director-General of the Department hopes to have 200 by
next year,

My, Gerald C. Dudgeon has exhibited practical organisation power
i arranging these farms. The manner in which these demonstration
farms are established is the following : A large landowner ix asked to
cede a small portion of bis land 1o the Department.  The latter
guarantees to him an equal financial return on that land to that which
he gets from his surrounding land.  The Government Inspector has
absolute control over the land. and instructs the labourers of the land-
lord in the manner in whicl he desires the work carried out,  In every
case 50 far these demonstration plots have carned much more money,
and have acted as a great stirnulus to the farmers in the surrounding
districts fo copy the methods of cultivation used by the Government
Inspector.

(3) Study of cotton breeding and research work in general,

The Department has now the services of a highly qualified
botanist, Mr. W. Lawyence Balls, M.A., to whose work frequent
reference 1s made in this report.

(4) The Department also acts asadvisory council to the various
other Departments of the Government which are connected with
cotton, such as the Statistical Dgpartment, Survey Department, &c.
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I am convinced that the work undertaken is most useful and
practical. I~ amportance is recognised. and it i< anticipated that it
will within a few vears be created into a separate Ministerial Depari-
ment. At present the Department of Agriculture is attached tem-
poranly o the Mimistry of Public Works,

I may recall here the fact that the Department of Agriculture
in Fgvpi was established shortly after the Seventh International
Cotton Congress held in Brussels in 1g10. wlhen m consequence of a
ighly mteresting papes. read by Mr. A, H. Dixon. managing
diector of the Fine Cotton Spinners’ and Doublers’ Ascociation.
Lid.. the fellowing vesolution was unammoush adopted 1—

ol ovicw of the gradnal and steady decline i the gualily
and of the production per feddan from the coffon fields of gy pi.
and specrally bearing v omind the unforesecn disasier fo last
veai's crop. this Congress wishes fo respectindly urge wpon ihe
Lpvprian Govcrnmen! the desivability of their forming « thoroughly
well-cquipped agricultural depayiment. with (he objeci—

(1 Of obtalmng detailed  stajistics of areas sown. vield and
guality produced jrom as many different localitics as pos-
sible. and  promoiing the  publicaiion of his informaetion
thronghont the warions districls in Lgvpl.

(2) Of investigating the differend jadors which afject the colton crop
and forwarding the results of these investigations (hyoughout
the country.

(3) OF making proper provisions fo enjorce any recommendations
or suggestions being correctly carried onf.”

Thix resolution was forwarded 1o the various Ministries in Egypr.
and a deputation waited vpon the Right Hon. Sir Edward Grey.
Bart.. Seeretary of State for Foreign Affaws, in London. [or the purpose
ol impressing upon the British Government the necessity of establish-
ing such a Department in Egvpt.

The Society was Jounded under the patronage of

Khedivial the Government in the vear 1898 ; its President is H.M.
Agricultural  Prince Hussein Pasha Kamil, the uncle of the present
Soeiety. Khedive : the Director-General is McMurdo Pasha.

The aims and objects of the Society are set forth in paragraph x
of the Statutes as follows -—

The objects of the Society are to aid the development and im-
prevement of Agriculture in Egypt by tbe {following means :—

(a) By the selection and distribution of ~eed of good quality.

(0) By the introduction of suitable new varieties ol seeds, plants,
and trees.

(¢} By conducting manurial and other experiments likelv to
prove of practical utility to the cultivator.
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() By the purchase and distribution of manuves whicli have heen
found profitable for the various crops.

By endeavouring to improve the existing races of catrle and
other farm aninmals m Fpvpr,

(/) By secking to improve  existing farm implements ol
machinery. dnd by introducing any improved machinery
likelv to prove of dd\(mtdg( to Agriculture generally.

73

By practical and scientific enquiry into the various insect
and fungoid pests to which vptian crops are hable. and
to endeavour to find practical remedies for the same.

=

By publishing from tiune (o time scasonable leaflets deading
with matters of Agricultural intesest @ as well as an Annual
Report detailine the work ot the Society, and contamning
the results of fnvestigations comducted by the Society and
others. -

By the organisavon of an Amal Agricnttural Show at Caire
and Jocal shows 1 the various Moudiriehs as far as possible,

(/) By co-aperation with similar - Societies and  Agricudtural
Departmenes 1 other countries to endeavour to obtain
mtormation on all matters relating to Agriculture which may

prove of benclit to the country genevally,

(/) By adopting anv other ncans which may be considered
Sary Iran toe to tine e tie general interests ot the

The Society undertakes the work wlich s generally canied on
by a Ministry or Department of Agriculture @ it organises agricultural
shows, causes scientific agricultural researches to be mace. sells at
a moderate profit well-selected seed and manures. raises cattle and
mvestigates cattle diseases © it has branches in the most important
ch=trict=. which enable it to come into touch with every development
in agriculture.  The Society possesses extensive show grounds. and
Las a large staff of clerks and inspectors, as well as a veterinary
swrgeon. chemist. entomologist. and botanist.  Its sphere ol influence
does not clash with the newly-created Government Department of
Agriculture ; there iz ample scope for hoth these institutions. and a
harmonious understanding exists hetween them. On the Executive
Committee of the Khedivial Agicnliural Society ail the Government
Ministries and Departments which are in any way connected with
cotton are represented. The subscription for members is onle £l
per annum. but the Guvernment subsiclises the institution. The
Khedivial Agricultural Society used 1o publish at the commencement
of its existence a Journal containing highly interesiing articles, esp2-
cially on cotton. written by the »\aﬂ During the last few years it
has published these articles in a Year Book, w hlch contains the latest
developiments yegarding the scientific aspect of agricultural products
of Egvpt. cotton. of course, taking the most prominent place. T do
not know of any a&;rlcultma) society in any other country which
exercises so much influence amongst the farmers as does the
Khedivial Agricultural Saciety in'Eg_\'pt.
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Another organisation for the fostering of the scientific

Cairo side of Agriculture in Cairo is the Cairo Scientific
Scientific Socichv oat Giza (Mudiria), which consists mostlyv of
Society. Lnglish members of the various Government Depart-

mnents, such as Surveyv. Irrigation. Agriculture. Educa-
tien. &c. Papers on suitable topics are reatdt every fortnight and

published in the Caire Scientific Journal.  Anvone desirous of keep-
g himselt conversant with new movements in Egvptian Cotton
matters hould subseribe 10 the Journal: the subseription is about
10e. per veai.

There is in Caivo a Khedivial School of Agriculinvre. which s
under the Technical Education department of the Ministry of
Education.  Its course covers four vears, and the policy of the
Director-General of the Department (Mr, Sidnev H. Wells) is to
develop a svstem of primary Agricultural school throughout the
country. the present schivol being raised to form a centre of higher
cducation in Agricultural affairs inr the whole country.

As Egvptian cotton has, until a few vears ago, been
Importance of almost exclusively used for the very finest cotton goods
Maintaining (it is for this reason that it has commanded a high
High Grades price), it is of the utmost impurtance that the high grade
of Gotton. he maintained. Every spinner knows that, owing to

the fallure of the Egyptian crop and the consequent
high prices. it has been found possible to substitute largely the best
kinds of American cotion for Egvptian cotton. and I am told by
manufacturers that some of these substituted cloths are even pre-
terred to the original cloths made of Egvptian cotton.

The following statement of the comparative cost of production
of 30% varn. made of Egvptian and American cotton. gives the
actual experience nf a Lancashire spinner who s now turning out
American and Egyptian varns side by side. whilst formerly he pro-
duced only varn of Egyvptian cotton. These particulars I obtained
at a lecture given at the Cairo Scientific Society :

Raw Corton.
Cost  Sulling  Gross

after | brice | Profit

Yarns . Card of | perib.
Class or Grade. | Price. Bugis Paiois | | ing.~ | vara. fof varn.
| F.G. F ‘
i
| Brown |
. . | . o g
Igyptian 50's Good Brown  10-50) 9.75 275 12.20 14.75 2.55
| . ]
‘ American |
Middling. |
) | American long |
American 50's staple. 5

Differences-American .. ..

* Adding 16 percent. 1t takes 6lbs. of raw cotton to make 5lbs. of varn.
The manner<in which the vield per acre has fallen off is seen
from the following table. -
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Average In the United States of America we can look upen
Yields 2501bs. lint a» o good average crop. in India upon
of Cotton 90lbs, (o 100Ibs, and in Egvpt the total averages for all
per Acre. kinds of corton during the vears 1895 to 1909 have been :

AREA PLANTED UNDER COTTON, WITH YIELD.
COTTON SEASON FROM 1RG5~ 1O 91112,

Cotton Area planted Tonal Yield per Quantity
Seasons under Cotton.* Yield.** Feddan.  Exported

Feddans. Cantars. Cantars, (}xma\\
1895 IRG6 TIN5 1 527
18Y6. 1897 050 749 380
1807 — 39 12215 5.%0
1RO= 1899 .98
1209 190xy 3.64
19001901 449
1901 — 1902 Setn
1902-- 1603 4aR
RS

190418905
19051406
1906~-1907
1907 —- 1908
1908 — 1909
1909 —1910
1910— 1914
1943 —1912
19121913

15041197
6.977.918
(i.‘)l"ﬂli

. TATT AR
5o 764,752

i
N
1.
i
1.
i
1.
14905 140} N
).
i
L.
1.
b
L3
1.
i
N

* According to statements by the Village Tax gatherers (Sarrafs).

*« According fo information pubhished by the Alexandria Produce Associa-

tion.  (September Ist to August 31st.)

“** According to the Custom House Statistics.  (September Ist o August

3st.)

The question is of great econumic hmportance hecause the loss of
one cantar per feddan represents a loss of 1) million cantars {or the
whole country. which. according to average prices. means a loss of
about £6.000.000 to Egypt,

But whilst in the U.S.A. and India the vield per acre is steadily
mereasing, we find a continued talling off in the Egyptian yield,
which 15 a verv serious matter. aithough these figures perhaps con-
vey at first glance an exaggevated impression : for it must be remem-
bered that owing to the high price of cotton of late years. all avail-
able land. some of it too bad to produce anything like a good cotton.
crop, has been used for cotton. Formerly only furst-class soil was
requisitioned for growing cotton. The figures are therefore not a
sure index as to the falling off in the fertilitv of Egypt. There
remains, however., no doubt that the fertility has decreased. as the
vecords from farms where cotton has been grown for the last 20 years
show Jikewise a decided falling off in vield.

The ‘“ bread-and-butter * quality of Egypt is nnquestionably
“Mit AR cotton, and undoubtedly this has not only deteriorated
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in guality. but the vield per feddan has also been dess. The latter is

horme out by the following

COMPARATIVE  STATEMENT OF AVERAGE YIELD PER
FEDDAN IN LB= OF MIT-AFIFL FROM 1s00 TO 1wy,
ON FOUR LARGE ENTATES +

1=46

=97

JAT
104 =20
[Seny -
o) na
Tan2
10015 G
Fuig -
1905 : .. -
Yoo g AT .. S04
In a4 . 445
190 oL - N RN
19069 ... 504 .. 244

t IFrom figures supplied to the Cotton Commission.

This deterieranon and reducton in Mveld are two very serions
pots. for il the aualite of Afin should fall to the Jevel of American
Middling. as scem= possible. thete will be a very sevious reduction in
the financial yetwins to the larmer and the country as a whole. Tt
has been estimated that the reduced income to Egvpt through the
falling off in quality wowld be £5.000.000 to £2000.000 annually.
and il we also take into consideration the falling off in the vield per
acre. we arrive easilv at a recduction in the value of the Egyptian cotton
crop of Eiowovoae per annum.  The possibilite of this happening
would he. 1 consider. ample justification for a Government incurring
the expenditure necessary for the provision of means to avert the
disaster.  Especially would this be the case when. as in this instance.
the investment would be highly productive.  Cotton is the staple
product of Egvpt. which can at any time be converted into ready
casli, and the native uses it principallv for paving his rent and the
land tax.

Various theories have been advanced. most of which
Causes for  were laid before the Cotton Commission in 1909-10
Deterioration. appointed to investigate these matters. They may be
sulmmarised as lollows i—
(1) Careless seed selection.
{2) .Over-cropping. the customary rotation having been
reduced from three years to two, and it is said that the
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plants are set 1w rows much eloser together than formerly,
white the number of planfs i a row has alzo been increased,

() Insect pests. especially the cotton wormy and the bol
worm,

(4) Water-Jugging of 1the ~oil. due either 1o the raising ot
the devel of the water in the canals. especially after the
arvival of the flood, or to mfiltiation of water from the
canals. and execessive Urrigation i autumn.

The Cotton Commission publihied its veport. making 26 recom-
mendations and nominating a committee to see 1o these being cais ed
ont. - Unfortunately the Conmmittee has never met. but Lord
Kitchener miovmed me that he intended 1o appomt a peimaient
cotton connuittee which wonld take up the whofe matter  The actial
evidence Taid before the Commission has not been published. The
cilect uf the sitting of this Commission has certaindy been a general
awakening to the critical nature of the position, and cvery Govern-
ment Department i now using it hest efforts to tind out the real
cattses of the evik  As a resut of Lord Kitchener's keen interest
w and detailed knowledge of cotton questions, every. Department has
sull further concentrated us energes i the work, and 1 can quite
understand. from e nterviews T had with i, that his quick grasp
ol the points at issne ol stmmlare the enthosiasm of evers Govern-
ment official.

T will now endeavous to submit a few of the dheovies that have
been advanced as (o the prohable causes of deteriaration in quality
and of decrease in vield :—

Mixing ol aeed has been gomg on constantly. as has
Distribution  been proved before {he Cotton Conunission, and [rom
of Seed. varions Jots of seed which T saw at the ginneries [

have picked out quite a loc of " Hmdi 7 or so-called
Indian seed. If this secd 1w nat carefully picked out from the seed
to be used {or planting purposes. if reduces next season the quality
of the cotton. causes great waste in the spinning. and  naturally
accounts fov a fall in the price of the cotton. At a ginnery of the
Associated Cotton Ginners of Egvpt T was told that up to the time of
my visit they had ginned about 5.300 kantwrs ARl this season @ this
ought to have given about 4.000 ardebs (sacks of 270bs. cach) of
sced fur sowing purposes. but owing 1o the extensive presence of
Hindi seed. thev were onhv able to keep 440 sacks for sowing pur-
poses - the remainder had to be crushed for cotton-seed oil and cakes,
In this ginnery the selection of seed from the seed eotton of the first
picking 1= carried on carefullv. but one can easily realise that damage
will be done by those ginneries where therce is not such scrupulous
care taken. Hindi seed is easily distinguished by its smooth surface
and a comparatively long fork at the point. Even when it comes up
in the field it is at once recognised by the sturdy growth and by two
rec. marks on the small Jeaves. later on by the pure white flowers and

. . . .
* A Committee to investigate the Cotton worm only has since heen appointed,
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the oblong bolls which open in gonr or five divisions, whilst Aifi bolls
Lave only three. As Hondi has a great number oo ceed kernels in
cach boll it will be anderstood that a few plants only in each held
will canse o grea) deterioration when sown in the following vear.
Joawas vepeatedly 1old that the only estate where pure Afifi seed can
pow be Lad s ar the Domains Farms: theie the selection of the sced
has 101 vears beey carned on iy 1he feld. and as they Lave their own
ginneries they can to a greater extent ~ee thut the seed which is kept
for sowing purposes is veasonably pure,  The Hindi seed i found
especiadly in the Affi and Janovireh cotton, and it i~ partly due to its
presened iat Anh has 1allen off <o muncl.

The Departmient ot Agricalture i3 taking up the distribution of
~ccd amemgst the small farmers, whe up to now have been irequently
buvig sweepings srom ginneries, often thyough money-lenders,  The
Department obtains ;'und seed fiom those ginneries where the
greatest care = exerciwd,  These ginneries are assisting the Depart-
ment as much s possible. The seed i sold to the small farmers in
qQuantities not exceeding 3 ardebs and it= cost 1s collected, after the
crop i reaped. by the Sarrats or Collectors of the land tax.  In this
wayv the farmer escapes the manev-lender.  The Department does
not make any jrofic on the transaction.  The larger farmers have
until recently heen supplied on similar terms by the Khedivial
Agricultural  Society. which obtains the seed lyom the State
Domains.  The Departiment of Agriculture will in future also attend
to U ~eed requirements of the Jarger farmers. There ave signs that
this ~vstem of seed distribution will not act to the safisfaction
of the’ Government. and T take the liberty to suggest that the Stale
showld make the salc of cotton seed a licensed trede. Thiso I am
told on high authority. would be quite feasible.  Such a »ystem
wauld at ance give the State the puwer to control the sellers of seed ;
this 1» at present impossible. Such a measure would be no hard-
ship to the well-conducted concerns. but only to those who are in
the hait of disposing of inferior seed.  Onlv by licensing the sale
o1 seed can the Government insist on the picking cut of Hindi seed
and on the separation of various kinds of seed. I shall be very glad
il the spinners will express thelr opinions on this subject on the
occasion of their lorthcoming visit to Egypt.

Evidently the impure seed used for sowing purpeses has had
an adverse influence on the quality and the yield per acre.

It i» the experience everywhere that if the same crop
Rotation of iy raised vear after vear, the soil becomes impoverished.
Crops. Different plants require different food from the soil, and

although a certain ameunt of that food can be restored
by means of manures, experience has shown that it will pay the
farmer best to have a variation of crops. In Egypt it has been found
‘best to adopt the following diversincation :—
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<o

(1) Good cotten land—Lower Fgvpt,

Winter. Smer,
st vear ... Berseemand whear .. Maze
Fallow ... Cotton
2ud vear L. Fallow ... Cotton
» Borseernand wheat ... Maize

Thix is common in Menufia and Qalwba.

(2) Pooy vorton fand—-Lower Epyvpt

Winter. Simmer.
Jat vear ... Berseem .o Cottan
IR Berseem .o Maize
drd veas Barlev oo Rice or fallow

This rotation obtains br 8. Gharbia, N, Daqablia, Behera, and parts
of Sharkia.  The berscem s zown hetween the cotton plants before
the last picking, and in ovder (o hasten the genmination of the
herscem secd the field i flooded,

A further advantage of a three-years” rotation i~ that the insects
die ofl before the same erop is grown again in the same soil. - As cotton
requires a great deal of plant food, it generalle follows berseem, or is
sown on land that has lain fallow.

Carveful landowners, in order to prevent the =il from getting
impoverished, ket the land out only on the condinon that a three vears'
rotation i~ adheved to.

Compared  with the custom i vogue in the United
Distance States it is evident that in Hgypt in most cases the
in Planting, plants are o close.  The ndges are 0 em, apart, and

the plants about 40 em. from each other. The Agri-
cultural Department is carrving on at present several experiments
in varions districts for the purpose of demonstrating the folly of
close planting. At the time of my visit the final results were not
ohtainable, but I was told by Mr. W, Cartwright, who 1s superintend-
ing some of the experiments, that thev had uvbtained as much as
8 kantars on [ feddan, whilst the neighbouring land had not pro-
duced 5 kantars.  Mr. Cartwright had his cotton planted 3ft. apart,
and the ridges were also 3ft. from each other.

The two principal insects which do large damage to
Insect the cotron crop of Egvpt are the Coffon Worm and the
Pests. Boll Wormn.

By Khedivial decree all leaves on which eggs of
the Cotton Worm (Prodenia litoralis) are found must at once be
picked and burnt, Children and men from 4 to 25 years of age may -
be requisitioned by 1he Government for that purpose at the rate of
pay ruling in the district. I the owner of an infected field does
not attend to the picking of the eggs. the Government authorities
have the work carved out for him and charge him with the cost; he
is also liable to imprisonment. The Director of Agriculture is
prrposing that not only shall such delinquents be punished by
imprisonment, but also by hard labour : this to consist in picking the
infected leaves in other people’s cotton-fields.

.
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The th=t fow generations of the Cotton Worm are found in
spring in thee berseem (clover), but when the cotton plant begins to
et sappy the worm comes over to it. The cotton worm does the
furgest amount of damage to cotton during Juue, Julv, and Augus(,
when at least three generations ave hatched. Ope moth will lay
about 200 eggs on the back of the Jeal, and in from two to five days
the wortn is hatehed it feeds on the hottom segment of the leaf, and
as the npper tissue soon diies up and turns brown, the infested leaf
peasily he discovereds As the harchig of the egg s quick, it is
very pecessary that immediate and encrgetic steps be taken for their
destrucuom. It has been estimated that in some years the damage
done by the Cotton Worm has amounted 1o ane mmllion pounds ster-
fing. A= the Cotton Worm originates o the berseem, Lovd
Nitchener is anxions to find ont whether theve s @ poison in existence
that wonld check the worny in the berscem. without, however, doing
harm to the cattde that feed on the berseem. 1 <hall be glad 1o hear
fromy any ot my readers who may know of a vemedy for this pest.

The worst cuemy o the cotton crop is the Boll 1Worne,
which nmiust not be confused with the Auncrican Bol-Weevil.  The
Boll Worm (Eavias insulana) does nore harm in some vears than
e oother-: the Joss fram thi= ravage ina bad yvear has been estimated
KRS E ¢ Willcocks the Entomologi=t of  the  Khedival
Agricultural - Saciety. at from £1.500,000 10 2000 000, The
cggs are laid by the moth on varions parvtz ol the cotton plant.
but preference i< wiven fo the bolls and ferminal buds ; cach female
lays a single cgeoenoa boll generally i one of the @ooves pear
the apexs A female may produce as many as 200 eggs: it only
deposits these on the Midvacese, such as corton, bamia, and il (a
kind of hemp). 1t is the custom in Lgyvpt to have each cotton-field
feneed in by a row of these hemp plants. which protect the ficld
from wind> and give a useful raw material. In summer the egg is
hatehed in three to four dayvs, and shortly after the worm escapes from
the ege it procecds to bore a bole into the boll.  Larlier in the cotton
season it artacks the terminal bud. and after destroving it bores
dovn to the stem below, which canses the deatli of the growing point.
The dark or black colour of the dead portions of the plant indicate
the presence of the Boll Worm. Later in the scason the Boll Worms
attack the squarve (set of leaves which swrround the flower and boll),
and after having destroved several flowers they proceed to the
ripening bolls: these they pierce and then they make their way to the
suft fuicy seeds, the contents of which they cat. Besides destroving the
seed, the worm, in cating its way into the boll, severs much of the
fibre, which becomes <tained with a yellowish-brown colour and
matter, together with the excrement of the invader. The presence
of & voung Boll Warm can be detected by a small quantity of vellow
excrement. which is frequently found at its small entrance hole.
The vaung bolls which have been attacked die as a rule and dry up
without opening ; well-developed or medium bolls, when attacked,
split prematurely. Much of the cotton thus damaged, being matied
together and dead fibre, is picked and mixed with good cotton, and
thus reduces the.value of the crop. As the worm 1s frequently car-
ried. from one season to another by hibernating in the soil or in the

¢




COTTON GROWING IN EGY DT 1

roots or on soime steay branches. a Khedivial decree has Deen put
into furce. according te which all sticks and roots of the cotton plant,
bamia, and til must be removed from the held by December Slst of
eacli vear. Fines and imprisonment follow where this has mot been
done, and the work is caried out by the Government at the expense
of the owner.

A well-planned or, \nmmmun of inspectors and assistants has been
engaged for the purpose of combating these pests. and of seeing
that the RKhedivial decree is efficiently carmed out.

In 1910 the Egvptian Government spent LE. o200 an the work
ol checking the Cotton Worm. and a further ~um of £E. 1600, Duving
Jast summey a credit of €L 21450 was allotred 1o 1his work.

Egvpt has very Jittle wood. and consequemth it has heen the
custom’ of the fellaheen 1o burn the cotton sheks at 1heir homes.
Formerly it was the custem to cut the sticks off the roots m the field,
but now the roots must be pulled up @ the Jatter -end out voung shoots
in winter which give the worm sulficient food to carry it through
that season.  The cotton sticks are carricd o the village on camels’
backs.  Owing to the scarcity of fuel the natives use some of the
manwe of the bufialoes and caniels for 1. Thev mix it with dirt
and straw, and dry it m the sun. This o cowrse takes trom the soil
a great amount of food.

On one farm 1 was told that this vear the damage done by Boll
Worm was -
3to 5-5 per cent. before the Pirst picking.
5 (o ®.2 per cent. before the second picking.
1§ to 20 per cent. before the third picking.
In Appendix ITL will be found the deseriprion of the work under-

taken in the last season as regards the combating of the Cotton and
Boll Worm. .

Ii i~ alleged by some that owmg to the ample ~upply

Water of water throughout the whole vear at a higher water
Logging level than hofnn 1904, when the construction of the
of Soil.* Assuan Dam was completed. the level ol the subsoil

water has been vaised throughout tie country.
Others believe that the subsoil water has been raised through over-
abundant watering of the fields. The theory has gained ground
that the rocts of thc cotton plant, which at times reach over 2 yards
into the soil, become immersed in stagnant and probably ~alt water,
with the yesult that the plant suffars.  The damage is perhaps rather
due to the sudden raising of the level in autumn, consequent upon
the arrival of the flood ; 1t is thought that the root of ihe cotton
plant stops growing downwards when it reaches (he subsoil water,
i, it accoromodates itself to the depth of available scil. When
suddenly the root of the plant is immersed in the subsoil water by the
raising o the water table it must have a di strous effect. During the

* See ' T hL Prasp(cts ol’ the Egy ptlan Catton Ci rop * and subsequent papers
by W. Lawrence Balls, also reports by \\\(h.bcau Bey-and H. T. Ferrar referred to
in list of publications.
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sitting of the Cotton Comunission 1his theory was not generally
accepted. although experiments carried on during the last season at
Korashia on she State Domains have proved its justification,

It was suggested 1o the Cotfon Commission that the ™ Water
rotations " or syvstem af restricting the supply of water in the canals
should he continued until after the arrival of the flood.  Sir William
Wilcocks. one o) the ploneers ol the present irrigation syvstem in
Egypt, with whom T had a conversation on this matier. expressed
himsell as follows -~

¥ Feeling my way through the Irvigation Reports ol the last {0
years and all the interesting publications connected with the question
of sub-sail water and deteriovation of the cotton crop. it has
me that probably one of the main causes for the drop in the
of cotton since 1904 i~ the Jact that the date for the [irst brrigation
of the land-~ to be put under durya (maize) hax been put forward one
month. 1 remember well in the early nineties we used to look
upon the divness of Juht as one of the main assets of the cotton crop
in its stiuggle with the cotton worm. I myvself have seen
in Merkaz Zifeh hundreds of thousands of worms Iving dead
or dving in the cotton tields in July with the ground like iron beneath
them and the skv like brass above them. A damp Julv gives an
impetus to the cotton worm which nothing can resist, while at the
same fime the pouring of the water over the ground 15 helping to
raise the spring bud. and further soften the cotten plant. It would
have been possible to use the water stored in the Assuan Reservoir
so as 1o give a plentiful supply in May. June, and July to the poor
lands in the North and permit of them being very freely put under
vice and velassund.  Instead of this, at the request of the agricultural
community, it was used in great part 1o hurry up the Indian corn
crop.  Egvpt has gained {1 for its carlv Indian corn in exchange
for a loss of £10 on its cotton.”

Irvigation Report for 19035, page 9.—-" The prohibition against
the irvigation of land for the maize sowings was remaoved one moigith
eaylier than the usual date.”

Page [4.—" A very large arca was planted with cotton, but
the same unfavourable climatic conditions were veproduced which
had reduced the yield for several years.”

Dirigation Report for 1904, page 10.-—" The prohibition against
the irrigation of land for the carly maize sowings was removed on
the 13th June.”

Page 14.—*The cotton crop must be classed as a comparative
failure. Towards the end of Julv worms became very prevalent, and
in certain localities they almost destroved the crop.”

Irrigation Report for 1909, page 24.—' The sharaki prohibition
decree was gradually removed between the 20th June and the end
of the month. There was a good maize crop throughout.”

Page 27.— The cotton has been the worst for many vears,
and it 1s not likely that we :hal( have more than an average of 3-2
cantars per feddan. .

\
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This vear | understand sharaki irmgation began Julv 1st, and
the worms were terrible in August o IR the first vear 1 oworked
in the Delta. the maize crop irvigation did not begin before the Toth
August.  There were very few worms.  Indeed. the tirst vime the
cotton worm made itself felt in Egvpt was in 1879 allowime the
high flood of 1878, when the surmmer supply of the Nile was ~o high
that the Barrage wan vever closed at all, and vet all the canals yan
freely thiongh the spmme.”

Most interesting experiments as to the cftect of <ub-soil watey
on cotton have been cavied out for a number ol vears at Korashia
(State Domains) by Audebean Bey. Chicf Engineer. who  has
published bis evidence in two or three ananal reports (n French).
and since 1909 Mr. H. 1. Ferrar. of the Smivey Department. s
been carrving on independent experiments. He had tubes sunk o
the »0il for asce riaining the sub-30il water. measwred these caretuliv,
and grew cotton on hL\ll.\ with varving height- o1 sub-soil water,
1 inspected these experiments before the third picking. and could sce
the marked difference hetween the vields. the field with the Jow-wager
table showing very moch more cotton than those with the lngh-water
tuble.  The detaited re~ults of thiz impartant expormment are clearly
indicated in the accompanying diagrant.

Many of the experts at Cazvo seem now lo be convineed that the
raising of the subsoil waler and Ihe caler-logeing wre responsible o
the main for the dolerioration of quality and the diminition of qian-
hiv.

The disadvantages of the ample supplyv ol water are. that the
native who until recently was accustomed to a shortage of water
and held the opinton that no matter how much water one can pur
on the fields, it is advantageous to the crojh persists Bt watering his
crops even if they do not require it.  Secondlv. the levels of all the
canals have been raised, and consequentiy also by infiloration the
Jevel of sub-sail water near the canals or where the ~ubzoil is porous
has been raised.  The dealing out of the water supplies reqiires most
careful studv, and it 1= not unlikelv that perfect knowledge as 1o rhis
has not vet been acquired.

The Survev Department is at present engaged in experiments
with a view to ascertaining the level of subzoil water all over the
country and its effect on the cotton plant.

Fraudulent mixing of the inferior Ashmouni or Upper
Mixing of Egvptian cotton with Afifi or brown Egvptian cotton
Ashmouni still takes place to a considerable extent, especially at
and Afif Damanhour, where a number of native ginncries are
Cotton. well known to carry on this mixing. This fraudulent

practice is receiving the closest attention of Lord
Kitchener and the Department of Agriculture. The various Associa-
tions affiliated to the International Federation will do well to send
a memorandum ta their respective Foreign Offices urging that their
Consuls in Egypt will endorse the steps which are being taken to
bring about a removal of this injurious practice. Owing to the
system of the Capitulations existing in Egvpt. people under the pro-
tection of Foreign States are not shound by the Khedivial Decrecs
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mndesa accepted by the Powerss By gerting the Eunropean Consuls-
General to support <uch a Decree. the spinners would assure the more
general caprving out of the ~ame.  ft is suggested that all Ashmouni
cotton hales ~hould bear a distinerive mark,  {({ceree noi passed )

[ was told that ane-eighth of the crop of Upper Egvpt is brought
to Lower Favpt lor TN pUrposes. 1t as evident that the qualiny
of cotton of the second ceneration. grown from such mixed Ashmouni
and Affi secd. must be very inderior. We know that this mixing
has been the cause of Indian cotton having been veduced from a veryv
long staple in olden times to the present short one. The guestion
i~ of extreme serousness foy Egypt and for the cotton spinners, who
hiave albready senr a pevition wo the Deparoment of Agriculture askbn
fon the practice to be stopped.

The outlook for the future is decidedly hopeful.  The
Future. Cottan Canunission of 1909 10 has caused  evervone

connected with cotton to fealise the dangerous position.
Efforts for solving the various problems are being made in every
direction : Government Depariments and private individuals are car
fully considering the situation.  The advent of Lord Kitchener is
wdeed a most encowvaging factor @ he has heen acquamted for several
vears with the cotton-grawing question and its {ar-reaching results
for Pl he 1s cognisant of every detail of it and lis xe\tmle\\
energy is bound 1o act as a powerful stimulus to every official in the
Governnment's emplov. - Whatever i done to benefit Egyvptian cotton
wowing s bond to he of direct advantage to the spmming indust
of the world.

There are. as mentioned before. schiemes under consideration
foy e,\(tnqu the area uf agricultwral land. Lord Kitchener mens
toned 10 me iat Oy a sehieme wivcli would De begun m _f'an\\ar_\' e
hoped 1o be able (o get. in vear~ to come. Loov.oun feddans under
cultivation. Lalf or a third of which would produce cotton.  Other
land reclamation schemes are spoken of. and consequentiv we may
expect that every vear in the near future will sec an increased avea
under cotton.  The active Department of Agriculture will no doubt
deal cnergetically with seed distribution. pests and ervors of cultiva-
tien. and altheugh the Afifi cotton has degenerated there are signs
of another new and improved quality. * Assili.” taking its place.

February, 1012, ARNO SCHMIDT.
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Additional Remarks to 1913 Edition.

A number of useful yeforms have alveady been insugnwrated
since the foregoing report was first published.
A aat scheme for the drainage of the arcas in the
Delta which suffered most from water-logging has now
been commenced, under the persenal control of Lord Kitchener. At
the same time great arcas of derclict land in the North of the Delta
will benefit by these drainage schemes and will in course of a few
years become available for yeclamation.  The completion of the raising
of Assuan Dam will provide the necessarv water sapply.  Fall
reference to this marter is made in Lord Kitchener's address to the
delegates on the occasion of the reception. November fth. 1912, and
in My, Lang Anderson’s report on the Aboukir Estate {see article
entitled Reclamation of Lake Aboukir).

Drainage.

Lord Kitchener has alse caused the introduction of
Five Feddan now Jaw under which no owner of less than 5 feddans

Law: can be sold up under mortgage. This will tend to
Protection discourage the indiscriminite lending of money to small
of the holders and should in the long run prove of great benefit
Fellah. to them by rveleasing them from the clutches of the

monev-lenders,

To sceure to the fellah the full vadue of his crop, > Hala-
Village Cotton kas,” or local cotton markets. are being set up throughout
Markets. the important cotton centres of the Delta, at which the

latest information from Alexandria as to prices is regu-
larly posted.  Reliable weighing machines are available.  In spite of
the bitter and frequently unscrupulous opposition of private interests
these * Halakas ™ are establishing thelr position, and will undoubtedly
prove of great valuc to the fellaheen. 1 a cotron dassifier were
artached to cach market, a still greater advantage might be gained.

Influence has also been brought to bear by the authorities
Savings in favour of the Savings Banks, which had hitherto been
Banks. very little used by the fellaheen. In these ways it is

hoped gradually to improve the position of the small
cultivators. ’
A decree was passed in 1912 to prevent the mixture
of Ashmouni and Afifi cotton, but latterly a way of
evasion has been found. Instead of mixing the above
kinds Afifi is now being mixed with a very inferior grade called Okr.
The 17 ginning factories existing in Damanhour are said to mix from
20 to 25 per cent. of Okr with low Egyptian cotton. and these mixtures
are effected in such a way as to make detection most difficuit.  The

Mixing of
Cotton,
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Okr cotton is a product of Afifi cotton which remains growing
for about three vears. Okr jx cultivated in the district of Rosetta
and Founa. [ have no doubt that the keen eve of the Government
will soon detect these frauwds and take the necessary measures for
preventing them. .

Seed The Menddlian Laboratory at Giza, controlled by Mr. W,
. Lawrence Balls on betiall of the Government Depart-
Breeding. X A : ! .
ment of Agriculture. i now i full working order,
New types of cotton adapted to the needs of the chief consumers of
Lgvptian cotton have been produced and active steps are being taken
to propagate them in quantitics. This will, however, take some
time.

The cotfon warchouses at Alexandia are antiguated in
Cotton romparison with those which have recently been built
Warehouses. in Manchester, Memphis, and Liverpool. ~ Twa years
ago a scheme for modennsing them was ntroduced.
as the fire insurance companies maisted upon the installation  of

One of the three Cotton Safes that are being constructed at Gabbari,
near Alexandria.

automatic sprinklers.  The objections to the existing Alexandria
warehouses are that thev are too high and that too much
wood is used in their construction; further, the alleys between the
warehouses are never free and not sufficiently broad to enable the
handling of bales in case of emergency. It is also stated that workmuen
very frequently smoke cigarettes in the alleys and even in the warc-
houses, It is therefore no wonder that we hear frequently of fires at
Alexandria.

Owing to a great fire which occurred a few years ago, onc
Alexapdcia firm making a speciality in very long staple cotton had a
go=d portion of its stock, that had already been sold, bumt, and on
the day after the fire the price for Jong staple cotton rose enot-
monsly and kept for a long time at a high premium. The fire had
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occurred towards the end of the scason. when certain kinds of cotton
conld only he yeplaced with difhenlty. This cansed a severe loss,
and in order to avoid such a recurrence one firm is building three
cotton safe-, one of which is shown in the accompanving Hustration.
These are situated at Gabbari, where land s very clicap. A railway
line connects the warchouses with the port angl interior.  The building
i~ constructed of reinforced concrete; sprinklers and drenchers are
provided : cach block in divided into three scections,  divided
by reinforced concrete walls,  Each section has two doors, to enable
the bules to be palled out at the end opposite to that af whicha fire may
be burning. The alley between the warehouses i very broad, and will
not be used fur storage under ordinary conditions. Fach section will
1ake 1000 bales only, Lo, 3,000 hales per warchonse,  Consequently
the bales will not be piled to any great height,

L was informed that the warchouse companies charge their
clients 30 per Lo for fire insurance, and on applyving 1o one of
the largest tarill mswrance companies in England, 1 was told that the
following rates are charged to owners of Alexandyia cotton warchouses :

INSURANCE RATES FOR BUILDINGS OF Massive CONSTRUCTION,

T With High Pressire Without High Dressu
Containing Containing
Sieam-pressed Otherwise Steam-pressed Otherwise,
Bales Bales
o i o «
04 oo ou Qv
It Sprinklered . 4.50 675 T =250, Y RO
IV Sprinklered and - 25¢
Drenchered .. 4,20 630 7202500, Jo.80
. neither - 300,
Sprinklered nor
Drenchered. ... G.00 A 720 R0

N.B.— A reduction of 25 per cent. is allowed off the above rates fos
Inildings built of reinforced conerete in conformity with the rules of the
Fire Otfices” Committee. but chis reduction does not affect the rate for
contents.

IxstUraNcE RaTEs For CoTTON.

With High Pr‘e,fsqr37 . Without Hig:; Pressure.
) Not o . Nal
Sponke gpsink. | Sprink Speiok.
Sprink- and lered | Sprink- anecl lered
Jered. nor  lered. nor
bren- ) en- | Dren: pen.
chered. chered.
chered. chered
- o7 T e e e o 0.
R o0 S0 L0 .00 00 L0
Cottor in steam-
pressed bales.... 5.25  4.90 7 8.40 8.40  8.40
—-25 - 30
Cotton otherwise.. 10.10  9.45 13.50 || 16-20 16.20 16.20
—25 ~30

]—':,—(;K;r{;;—« ) ‘7?]@ list on the followingigage will, no dou})t,.ge’;l
Egyptian Cofion. interest,

January, 1913, Arxo Scuxipr.
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APPENDIX I 189

The Deterioration of Varieties of Cotton.

Being o Lecture debvered Jo g goint mceting of the internulional
Federation of Maxter Cotton Npivners and Mandacturers, and
of the Hevandria Geweval Uroduce dssociation, af the Munic-
palityv Hall, Hexandria, Fgypl. on Oclober 300, 1912, by
N HIETRENCE BAHLLN, WAL, Fellow of Sto johie’s Callege,
Canmbridee, Bolanisg to the Egyplian Governnienl Department

of dgricullure.

The various forms of deterioration exhibited by cottou plants
may be subdivided into two clusaes, and o transition stape between
these two. Thus, the deterioration may be due 1o environmental
causes, of o causes inherent in the constitution of the plants them-
selves. Frequently o chunge of environment brings about an
apparent, thouph not veal, change in the plant constitution,

hois usual to discuss the 1opic of plant deterioration in very
general terms, and T may therelore perhaps be permitted to remind
vou that almost every statement ) shall make in these leerures is
based upon statistical evidence which hus accumulated duving eight
vears of research, and not wmerely upon personal opinion.

DETERIORATION CAUSED RBY THE LNVIRONMENT.

MEAN FLOWERING CURVES m FIELD CROP
for FOUR YEARS

GiZa, 1912
Oate on which Roda Gauge
reached 16 metres,
1909 19121910 1910
LS Lig
h — 19z
— 19n
- 1910
—- 1809

Flowers per piant per day
o
3

N

week ending July 2nd Aug 6th Sept. 3rd Qct. st

Those who are familiar with the Egyptian crop of these four
years will notice that these records are very closely similar to the
general behaviour of the whole of Egypt. Thus, 1909 and 1912
were very much alike, in that the crop began "*to arrive”’ at an
early date, and very rapidly.  This was due to weather conditions,

»
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of which temperature was the most important.  On the other hand,
while 1909 collapsed hopelessly at an carly date, the 1912 crop has
maintained its early promise.  The cause of this difference i< indi-
cated when we examine the date of the commencement of the Nile
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flood in the river near this site.  We then sec that in all four years
the date at which the number of flowers produced (per plant per day)
begins to decrease is closely proportional to the date of arrival of the
Bood.  This effect is due to the sise of the water-table in the soil,
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Photagraph of Raot System.

Excesweled wnd traved fo a dopth of 220 c.or

THE BOLL
Sequences of Development

DAYS §LAPSE © 3 6 8§ 12 15 1@ 2y 24 27 30 33 36 39 42 45 43 5
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whereby the fower roots are deprived of oxygen, ju the absence of
which they die. A\ large and most important part of the root system
being thus pruned away, the grm\\h ol the flonwers and i\n\\armg
hranches is stopped, and the " flowering curve 7 tadls almost to
Zero.

[t may be ashed why a rise of the water-table which, when com-
plete, does nat bring the water within a metre of the surface, <hould
produce such marked effeets. During the past summer [ have pro-
cuved ioseries of soilawater samples, which show that by the month
ol August the plant is actuadly taking more water from o depth of a
metre and 1 hall than from higher fevels. The centre of gravity of
the oot svstem shifts downwards as the season goes on.

This tuct may be betrer realised 10 we examine the root
sl Th\ root shown in this illustration was truced unbro
wodepth of 220 em., which depth had been attained on September Ist,
and this was by nu means an exceptionally large root. Nt o depth
of two metres there were hundreds of active absorbing ructlets,
oceupying o gecat mass ol soil.

Although we have spoken only of the imBuence on Bowering,
ver all the other growth processes are affected by such an alteration
of the enviconment.  The developing cell which altimarele becames
the lint-hair i< also checked in ity growth. I sodlb voung, it doees
not grow 1o its normal fength. 10 older, it does not thicken its waldl
properhy, mnd <o remains weuk. [n this way, guite apart from
cffects an vield, and hence upon price, the movements of the warer-
tuble beeome of direct interest 1o the spinner.

At the present time the principal inferest of the effects of wuier
upon a4 variety ol cotton centres round the water-table, which may
be regarded as water oo Until the year 1902, when the
Assuin Dam ensured a suficient supply of summer water, the
inferest lax in the other dircetion, numely, crop failure  through
shortage of water, though 1he risk of this was not comparable o
what it had been in the past, when seven-y ear famines were matters.
of history. This set of three pats {(see next page) represents extreme
cffects obtained by varving the water suppiyv.

Nier becoming established under identical conditions until the
middle of June, the threc pots were treated io three wavs,  The
right-hand one reecived no more water till October, schen the photo-
graph was taken.  Though sull alive and healthy, its leaves are
almost invisible.  The centre one was placed in a pail of water.
which was kept full; it made no further growth, but just remained
alive through the ageney of the surface roots.  The le(\ hand one
received an ordinury allowance of water, and is normal, for pot
cultore,

Other emvironmental causes which produce effects resembling
deterioration are: Sowing at the wrong time, plantng at the wrong
distance, or experiencing the wrong weather. Deterioration brouyht
about by any such causes as these can be remedied by removing
the cause itself, With two exceptions, the removal of the cause
abolishes the deterioration immediately.  The frst excoption relates
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Effects of varying Water Supply.
to the organic life of the soil. If soil has been kept for lung in an
abnormal condition, it may take some time for the original soil
flora ol useful bacteria 1o re-establish itself. The sccond exception
is cognate to the first, viz, i—

CHANGE OF ENVIRONMENT PRODUCING AN APPAREXT CHANGE OF
CONSTITUTION.
\Wheu we deal with “ pure ptrains 7 or * pure lines ** of plants
we find that all the offspring of any individual are exactly alike in
a
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constitution, and only differ externally in so far as once individual
has cspericnced other v itudes than its neighbour. However
abnormal the conditions of cultivation or weather may be, and haw-
cver ahnormal the appearance of the plant producced, the sced of that
plant will give rise to normal offspring il it be replaced in normal
conditions. With " pure Jines 7 a change of environment produces
no change ol constitutiorn,

When we deal with commeraial varieties, which cven at their
best are varcly uniform for any crop, and never in the cotton crop,
we may hnd @ ficitious offect of emviromment, resulting trom the
{act that the commercial variety consists of many different ** pure
lines " and o innumerable crosses between them, which are closely
simitar in external aspect. I we trunsfer such a mixture to & new
covironment, <ome of these ' pure Hnes ™ and their hybrid offspring
will necessirihc find i better suited o their growth and reproduc-
tion than others.  The equilibrium of the population is disturbed,
and natuval selection beging o operate o 4 new divection.  The
well-suited plants inercase o proportion from year to year, and we
speak ol the variety as having ' deteriorsted under 1< new sur-
roundings " il matters hive not gone inour Livour, of as having
herome " acclimatised,™ i we sl ind good plants predominating.

A very crude example may make this clearer.  Imagine that
we have an island in the Nile which we hayve chosen to caltivate in
cotton.  Our sowing shall consist of a misture of ordinary Kgeptian,
with @ very quick-ripening struin of Uplands known as King.  The
King ripens it first bolls guite a formight before any Egvptian, and
produces the first picking at about twice the rate.  Supposc now
that far two or three yeirs in succession the Nile flood rises very
early. just an King is bewinnming to open its bolls, and flood the
island. Obviousfy, the proportion of ptian secd which ripens
will be abnormally small, and in one or two gencrations we might
Kill off the Egyplian entirely, snd bave a population which consisted
entirely ol the quick-maturing Upland.

Thiy ix simply natural sciection, and not a change of constitu-
tion, and the inevitable conclusion is that a process of acclimatisa-
tion, or of deterioration through transfer to a new Jocality, is in no
sense o change in the constitution of any one plaat, but a change
in the proportions of the mixture which makes up the variety. That
this point has not been recognised more widely is due <imply to the
fact that the mixed nature of the variely is not always visible with-
out detailed examination and pedigree culture.

Dy
We pass now to that deterioration of the variety which is due to
vuuses inherent in the plants themselves, remembering  that the
plants themsehes do nor change, bur that the proportion of the
various kinds of plauts in the variety is the thing which is altered.
This kind of deterioration is impossible in a ** pure strain,”’ so long
as it is kept pure, and excepting the remote possibility of " muta-
tion. .
The fact that we are able at the present dayv to make such defi-
nite statements about the effects of various causes, that we can

TRIORATION D1'E 70 CONSTITUTIONAL Cavsgs.,

-
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disentangle the working ol patural sclection from the working of
environment directly, and-—in general cthe facr thay the <ody of
such a crop as cotton in feld crop conditions has hecome previse
in its methods, is duc to an indirect applicatior of the " Law of
Heredity by Segregation,” discovered Iy Gregor Mendel,  Since
vou will he shown one or two simple examples of the working of the
fasw at the exhibition e Cairo, and as Mendel's name s almost a
hausehald word in these davs, T will not deal with it in detail, but
shall proceed o the particular circumstances of cotton,

The interior of a cotion Jower shows a brush of stalked sacs
which contain pollen grains, surrounding a central stvle which pro-
trudes from the summit of the avary,  The ovary contains the ovules
which, whon Tertilised, you know ax the seeds.  The small yellow
sculptured polien grains germinate when placed upon  the  style,
sending torth o pollen tube. This tube burrows through the tissue
of the style until it reaches the ovary, whicl, when ripr, vou know
as the boll. This journey, of an inch or so, occupies whout one day.
Having reached the ovary, each tube scarches for an ovule, burrows
into it till it reaches a cavity in the centee, and there bursts, fnside
thix cavity there is a special ool the egg cellt from the barsting
pollen tube there cscapes another cell, the male cedl These twe
cells, or, rather, their nuclel, Tuse together 1o form a single ccll,
which js the initial stage of the existence of a new cotton plant.
This Tusion-cell procecds to divide into a multicellular body, which
ultimately fills the sced coat, and is recognised as the embryo, while
the further development of this embryo after sowing into an adult
plant bearing votton is familiar to most of us.  The essential point
to remember in the story is this: The constitation of the plant
{which may he delined as the way in which it reacts W oy given
set of environmental ronditions) is detfermined drrevorably @y the
moment of fusion of the twp cells, the egg and the male. 1o other
words, the constitution of the plant is fixed by the constitution of
the two parent sex-cclls,

It remains (o consider what ds, or may be, the nature of the
male cell, i.e.. what is the origin of the fertilising pollen grains.
Within a purce strain the sex-cells are all identical in composition,
and it is a matter of indiffcrence whether the pollen grain comes
from the same plant (scif-lertilisation} or from a neighbour.  Iuside
a commercial variety the case is altered; the neighbour will probably
he of different constitution, and ferttlisation by its pollen will then
give rise to a hybrid.  This in jtself is of no immediate imporrance,
but the seed of that hybrid will give rise to a family of diverse con-
stitutions in  the following vear, and so 1o an irregular lot of
staple.

Thus, a mixture o} various Kinds within rhe variety is not merely
undesirable in itself, but ir also leads to greater irregularity in the
oflspring if any crossing takes place.

The existence of cxtensive natural crossing in cotton under
fi=ld conditions was first proved by the lecturer in Egvpt, and has
since been shown by other workers to hold good for most other
parts of the world. In Egyptit amountsto from i per cent. to 10 per

2
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cent. per annum. Since foreign pollen cannot move 1o another
Aower without external aid we have to cansider the cause and nature
of the forwurding agent. This agent in Lovpt is almost always a
bee.

The dlustration shows the cotton flower from « " be
parnt of view, and it will be easily reidised that the bee,

Bee's-eye View of the Flower.

working itx way down to the nectaries at the base of the flower,
will rub pollen ofl the brush of pollen sacs on to its back, which
pollen he will probably deposit upon the style of the next flower
which he visits.  In the majority of cases this pollen will come from
an adjucent plant, of the same nominal variety, but occasionally it
will be derived from a field of another variety, which is even wors

Thus, we conclude that any given variety may be contami-
nated, cven if originally pure in the strictest sense of the word, not
merely by such an obvious cuuse as sced-mixture, but also by this
process of natural crossing.

A few cdmments on the effects of this crossing may be advis-
able. It has been a matter of common knowledge for centuries that



APPENDIN 1. 197

crosses between both animals and plants are usuadly much more prolitic
than cithee of their parents. This upplics very strongly to crosses
between Upland and Sea Istand or Egvptiun, and to crosses between
our Hindi weed-otton and Egyvptian.  The ilfustration shows a
natural hybrid of Hindi found in a ficld of ordinary Egyptian \fifi,

Egyptian and Hindi Flowers.

Such a plant—which js, of course, an extremc cxample—pro-
duces four or five times as much sced as its neighbours, who are
true to the Egyptian stock.  Consequently, its offspring will be dis-
proportionately numerous in the next year's crop, and the rate of
contamination, or deterioration, will be markedly accelerated.

The same holds good, even for crosses between two varicties of
Egyptian, which may be very similar externally. The cxistence of
natural crossing thus results, not mercly in the formation of new,
abnormal plants, but also in an abnormal increase of the proportion
of such plants in the population.  Statistical results have shown
that the formation of only 2 per cent. of natural hybrids wirh other.
Egyptians, inside a pure strain of Egyptian corton, may lead in threc
years to a conversion of 20 per cent. of the strain to rogucs, with-
out any further assistance by crossing {rom outside the strain.

The deterioration of varieties from constitutional causes thus
appears to depend on their initial impurity, on natural crossing
within and fream without, and on seed mixture from without.

To prevent such deterioration, we have first to begin operations
with pure strains, then to propafate those strains without permit-



198 APPENDIN T

ting any natural crossing from without, and, lastly, to handle our
secd xo as to avoid misturc.

Fhis matter wilt form the subject of o subsequent lecture.

Natural Hybrid of Hindi.

In conclusion, we may examine the target diagrams, which show
the composition of two of the newest commercial varieties. too
yoang to have exhibited deterioration as vet, and then compare then
with similar diagrams far pure $trains. It will at once be obvious

«
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that the commercial varieties are by ne means '* pure,”’ but that they
contain many non-typical plants, or rogues. In the casc of the
newer of the two it is also clear that a *' type group " is still pre-
seat, sharply detached from the rogues. These rogues amount te

COMPOSITION OF VARIETIES.

Target Diagram.
Lint Length
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40 per cent. of the number of plants examined, although the variety
was only in its first year oo the market in commercial quantities.
Internal crossing and natural selection would alone suffice to break’
down this type group, and to increase the proportion of rogues, with-
out the help of crossing from the outside, or of seed mixture.

17 we now examine the similar diagram plotted for the same
variety a year later, again grown frem commercial seed obtained
“+om the same source, and in all respects identical, cxcept in belong-
ing to the next year's crop, we find that this boundary of the type
group is already vanishing, thatsthe rogues are no longer sharply
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defined from the type, and that the onset of deterioration has begus,
leading to a fall in ginning out-turn, to a rise in lint-length, and fo
a general increase in the irregularity of the product.

I believe that this is the fivst occasion on which the progressive
deterioration of a variety of cotton has been statistically demon-
strated. '

COMPOSITION OF VARIETIES.
Target Diagram.

Lint Length 1912

g Assili

§E 1942
soff .

a0k ’

3
100§
“20:lI|ILlIIlIl|:IJIIIlIIILI.IILILLLL

25 30 35 m.m

In closing this lecture | would wish you to carry away one sum-
marising phrase in your memories, namel), that the deterioration of
varieties of cotton is neither mystical, vitalistic, nor inevitable.

At Cairo we will resume the thread of to-day's arguments by
showing how we propose to apply our knowledge to the establish-
ment of u seed-supply system which shall be proof against the bogey
ol deterioration.

For most of tife illustrations nsed in this lecture which are not rep'rodnced
bere, reference should be made to“the lgeturer's ** Cotton Plant in Egypt,”’ Mac-
millan, London, 1912,
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Description of the Exhibition held in Con-
nection with the Conference of November

4th, at the Egyptian University.

Tue Corroxy Prant.

1. Spacing Plots.—A serics of Observations has been conducted
during 1912 on two acres of land sub-divided into 100 plots, sown in
50 different arrangements of spacing, from 30 cm. apart on 75 cm.
ridges, 1o 180 cm. apart on 150 ¢m. ridges. Half the plots of cach
kind were left with two plants in the hole, and half with only one
plant.  The density of sowing thus ranged from 36,000 to 1,500
plants per feddan.

The abject of the experiment wits three-fold :—

(a) Ta show that agricultural experiments are capable of very
much bigher precision than they have formerly obtained, when due
consideration is paid to statistical requirements, and when a full
analysis is made of the many components which make up such end-
results as, e.g., “ Yield. "

(b) To place our knowledge of the rcasons for, and benchts
from, the local method of wvery close planting, upon a scientific
basis.

(c) To ascertain what advantage may be obtained by very wide
planting in the productivity of single plants, since this is of great
importance in the rapid propagation of seed supply.

Inspection of the diagrams will show that all these objects have
been attained, together with a mass of invaluable physiological infor-
mation,

The most striking result, perbaps, is the confirmation of the
fellahin custom (in Giza district) of plavting at 45 cm. on 75 cm,
ridges. A closer spacing gives a heavier first pirking.

2. The Effect of Sowing Time.—The spacing plots show the
connection between space and crop ; the smaller experiment, of which
some results are plotted in this diagram, showed the connection
between time and crop.

Sowings were made at weekly intervuls, and rccorded in the
same wayv as in the previous experiment.  They show that no profit
attaches to sowing at too early a date, and the best results were
given by the sowing of March 21st in every respect. After this date.
a loss ensues, but it should be noted that the usual date of sowing
in this district is much earlier. It is very probable that, although
the fellahin are correct in their spacing distance, they are inclined to
sow too early. This * critical sowing date ™' could easily be worked
out in this way by similar experiments for some three years in 10
different districts.

3. Flowering Curves for Four Consecutive Years at Gisa.—
These curves represent the numbem of flowers opening in each week
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of the seasons 1909 to 1912, on the same area at Giza, reduced to
terms of an average plant.

The chief feature is the ' cutting off © of the curve, which in
each year is closely proportional to the date on which the Nile flood
reaches 16 mictres above sca-level on the Roda Gauge. This effect
is due to the asphyxiation of the roots by water infiltrated from the
river through the deep-lying gravels.

It 15 worthy of note that these four curves are extraordinarily
typical of the four years’ crops over the whole of Egvpr.  Thus, the
1909 crop began just as well as the 1912 crop, while 1910 and 1911
were much sléwer in arriving.  The fact that the carly part of the
curve is controlled by the weather—unless water is scanty—accounts
for this.

4. Compartson of T'arieties.— Similar graphs for the number of
bolls ripening, showing the similarity of varieties which are very
different in their lint. In other words, they are all subject in almost
the same way to the same external influences.

The 1912 record is interesting as showing a deep drop at the
time of sccond picking, due to shedding of the flowers, provoked by
hot dry weather.  This phenomenon is common in the Sudan, theugh
abnormal in Egyvpt. The Rowering curves—{rom which these bolling
curves, of course, vriginate—were practically identical in both vears.

o

These records are a part of some ‘“ Observation Row ' tests
of new varieties in comparison with existing ones.

5. Rouiine Records.—These are taken day by day in order to
provide data for reference in comparison with other years or sites.

(a) Surface Climate.—The wind is recorded at one and a half
metres absve the ground by a simple anemograph. The tempera-
ture and humidity arc recorded at 10 centimetres above the ground
in the growing crop.

Certain differences from standard records are found. Thus, a
wind at night, while cooling to the Zultivator, keeps the plants
warmer.

(b) Growth per Day.—The clonzation of the main stem is an
index of the growth of all parts of the plant until August. A group
of plants is measured each day to a millimetre, and the mean growth
per day of such a group is plotted.

The chief features are that growth follows the night temperature
in the early part of the year, is depressed by hot days later on, and
then passes to the control of the water-content of the soil.

(¢) Flowering per Day.—The connection between the form- of
this curve and the weather is not yet clearly understood. The cut-
ting off of the curve is due to the rise of the water-table, as shown
in No. 3. Various sites in the same district show a close similarity
in their alterations of rate of flowering.

(d) Tube Well Records.—Six wells on the plot are recurded
weekly, and sometimes daily. One six-metre well, and two three-
metre wells, have shown themselves to be in hydraulic communica-
tion through bands of loam in %he clayey subsoil. They all move
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n unison, showing a gradient towards the Nile at low stage, and
away from i a1 Aood time. Three other wells, intermediate between
these, are almost independent, being isotuted by a saucer of cluy
through which the infiliration can scareely penctrate.

In 1911 the rising water overBowed the cdges of this saucer or
saucers, but in 1912 the rise was not sufficient to do this.

(e} Soil-weater Content.— N\ series of  determinations of  the
amount of water contained in the soil on which a field crop was
growing has been made every three days throughout the past season.
The data illustrate the manner in which the plant becomes more and
more dependent upon deeper fayers of soil for its water supply, and
throw fight upon scveral generad physical problems of soil-water
motion, as well as on irrigation practice.

6. Target Dingrams of Uavietul Composition.— These diagrams
represent a convenient method of presenting the composition-- uni-
form or otherwisc-—of a family ol plants in graphic form.  They can
be plotted in respect of any two characteristics, or even in respect of
three, if a solid model is constructed.  The two chesen for conveni-
ence are the lint-length and the ginning out-tarn.

When grouped in respect of merely one character, any individual
may be only slightly abnormal, but if it is slightly abnormal in
respect of another character also, the sum total of its abnormalities
will be shown by the fact that the dot which represeats it will become
detached from the type group.

Since differences of culture deflect the characteristics from the
nprmal, the groups of plants to be compared should all be grown
at the same time and under the same condition. A check on the
reality of the grouping of the dots iv given by comparison of the
commercial varieties with pure strains {r.g.. 310 and 77), in which
the variations urc due solely to the environment, or to the method
of determination; any differepces which are not shown by pure
strains under the same conditions must be due to constitutional
differences. The target diagrams thus form a simple way of recog-
nising the constitutional impurity of a variety.

The two Assili diagrams should be compared.  They show the
abolition of the well-defined group uf Assili plants within the variety
in a single year. The progression of contamination, or deterioration,
is thus demonstrated.

7. Lint Colour.—Series of pedigree lints, demonstrating the
Mendelian inheritance of colour.  Two lint samples of historical
interest are shown-—a specimen of Afifi of 1893 and a sample of the
first consignment of Sakellarides.

8. The Development of the Cotton Fibre.—The scale-drawn
diagrams show bow the development of the boll is sub-divided into
various periods, in a way which has not previously been suspected.
During the first half of the maturation of the boll, the length of the
lint is fixed; during the second half ¥ts thickness—the chiefl com-
conent of strength—is determined.  This dis_,tinction goes far to
explain all irregularities in length, strength, ginning out-turn, &c.,
since the over-lapping of bolls &f different ages under the same
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environmental effcet will produce most divergent resalts. Thus a
spell of water-shortage will cause a young boll to produce short lint,
while an older boll will produce weak lint, which may alrcady have
grown to normal length.  Subsequently the short lint may thicken
up to normal strength,  These deductions have been tested and con-
firmed by collecting the bolls from a daily series of dated fowers
for 60 days, but pressure of work has prevented the full results from
being ready for presentment.

9. The Food of the Plant.-—X diagram showing the hourly
increase in the dey-weight of the leaf, due to the assimilation of
carbon from the air. The winount increases with the rise of rempera-
ture from the carly morning.  About noon this increase is arrested
by the closurc of the stomara or breathing pores of the leaf, which
s necessary to prevent too great loss of water and wilting,  Since
the assimilated food is transferred 1o other parts of the plant during
the afternoon, the weight then decreases.

Jt should be noted that all previous records for asstmilation in
any plant of any countrs hasve been broken in this and other records,
and the maximum value obwined is almost equal to the theoretically
possible maximum, which is the absorption of a surface of caustic
potash lreely exposed to the wind.

Y0. The Effect of Differeni Lesels of 1he Subsoil 11'ater.—The
curves show the results of a field experiment, carried out in 1911 on
tund in the Central Delta. “The Jevel of the water-table sloped from
one end of the field to the other, and the curves show the effect of
the water-table on the vield, the crop being much greater where the
water-table was lowest.

11. The Effcct of Diffrrent Quantities of 1 ater.—During 1912
an experiment has been made on a field of six acres ar Talbia, near
Cairo.  The feld was divided into 16 plots, four of which were given
the smallest practicable amount of water at each watering, four
rather more, four again more, and four enough water to reach to
the tops of the ridges. The subsoil water level was low throughout
the season. The plant shows the arrangement of the plots.

12. The Flowering and Bolling Curves.—These curves show the
number of flowers and bolls per plant per day as observed on the
different plots. It will be seen that the lightly-watered plants
matured much earlier than those more heavily watered. The third
picking has not yet been taken, but it is probable that the plots with
the medium watering will give the largest crop.

13. Cotton plants, typical of those found on the variously
watered plots of the Talabi experimental field :—

No. 1. Very light watering,

Light .
3. Medium -
4. Heavy .

The waterings took place at cqual intervals on the different plots,
the amount of water applied alone Being varied.

Note the small plants from the lghtlv-watered plots and the tall
and woody plants from thoge plots receiving much water.  The
plants from the lightest-watered flots show little sign of producing

«
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any more votton, while those from the plots most heavily watered
still bear numbers ol green bolls. These, however, will probably not
mature even if they escape the attack of the boll-worm,

1. Samples of cotton, ginned and unginned, from Talbia experi-
ment field. Th represent the frst and sccond pickings from the
differently watered plots 1-—

1.1 0 Ven light watering,
2. 2 A Light -
3.3 A Medm
4.4 A, Heavy
13, Strength of Coftorn-—-A modilicd form of O Neill's apparatus
for testing the strength of single cotton fibres.

o

The fibres 1o be examined arc attached to specially prepared per-
forated paper. The slip of paper with the tibre attached is placed in
the machine and the paper cut at the two edges.  This leaves the
fibre in position for the test.  The maniputation of the fibres is thus
much simplified, rendering it possible to muke the requisite number
of tests (60} on a sample.

Wirh this number of tests the probable ercor of the mean result
is usually less than +0'3 gramme.  \With the lint from a single seed
it may be as low as 4+ 015 gramme.

16. Humidity in Cottorn.—Diagrasn showing the amount of mais-
ture in Egyptian cotton (Mit ARR) when in equilibrium with atmo-
spheres of various degrees of humidity at « temperature of 19° C.

17, Specimens of the same cotton which have been kept in dry,
normal, and moist atmospheres until they have attained cquilibrium.
METEOROLOGICAL 1IACRANS.

18. Diagram to Show the Nile Lewels ino1gre and 1grz.

19. Rainfall Map of the Delta,

20. Maps Showing the Mean Maximum and Minimum Tesmpera-
tures in fuly.

21, Mean Humidity for fuly Showing the Limifs of Cotlon Culti-
vaton.

22, Mean Minimum Temperatures, November.—Profitable cotton-
growing in the Sudan depends on water supply and climate. Water
supply is limited by the fact that Egypt wants all the water it can
get up to June.  Hence sowing is practicable in July only.  This
throws ripening back into November, and excessively low tempera-
tures in November kill the bolls, as in 1910, so the northemn exten-
sion of cotton in the Sudan is limited by minimum temperatures in
November.

ENTOMOLOGICAL EXHIBIT,

23. Showcase with cotton worm in various stages, and insects
parasitic on or preying on the cotton worm.

24. Showcases with other inzects known to feed on cotton in
Egypt and their parasites. .

95. Microscopes with stained specimens of Microsporidium
polvedricum, Bolle, the disease which attacks cotton worm and
destroys it in large quantities.  »
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26, Fortrightly Arrivals, Alexandrie.—These curves shew the
rate of arrival of cotton at Alexandria.  The full curve shows the
mican for seven ycars, and the other curves show the arrivals of fast
year and of the present year up to date.

27. Lake Mavriut in 1801.—A map prepgred during the French
eceupation (1798-1801) after the English had cut the bank between
Lake Abu Qir and Lake Mariut.  The map shows the former limits
of Abu Qir Lake now under cultivation, and the tracing enables the
former limits of Lake Mariut to be uvompared with the present
limits.

28. Contowred Map of the Mariut Area.—This map is being pre-
pared in connection with the scheme for drainage. The part coloured
green shows the land which is below sea-level.  Compare with
Napoleon’s map above.

29. Map of the Delta.—(Scale 1 :2,000,000).

30. Map of Egypt.—(Scale 1: 1,000,000). This map shows the
line across which unginned cotton may not be moved from South to
North.

31. Distribution of Cotton Cultivation.—This map shows rhe
relative proportion of land under cotton cultivation in the different
‘“ markazes.”’

(YThe admirable diagrams, maps, &c., referred te, are too
numerous to be reproduced in the description of this highly in-
teresting Exhibition.)
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Seed Breeding.

Being w Lecture at dhe Dolylechuical School, Gisa, and at the
Botanicul Laborutory, Gisa, on November Bth, 1912, by W.
LAWRENCE BALLS. M.d., Fellow of St. fohn’s College,
Cambridge, Botanist to the Egyptian Department of Agri-

culiure,

I precis af the Lecture is in the body of the report.

We saw in the previous lecture that the constitution of any
given plant is fixed at the moment when ir begins its existence as a
single cell, through the union of the parental sex-cells.  We have
also stated that this *‘ constitution ~* may be defined in one sense as
‘the manner in which the organism reacts to its environment.”
There are many characters of cotton which are apparently unaffected
by the environment, such as the colour of the lint, though even here
the abscrice of a ceaction—in other words, the absence of fluctuation
~—is only apparent, and not real; the lint colour can change a little,
but this change is so small that we cannot detect it under ordinary
circumstances.  Other characters in which the reaction to environ-
meat is more striking are the length and strength of the lint, espe-
cialfy the fatter, Even here, however, Nubari as a whole is a few
millimerres longer than Affi, so that we have first-hand evidence as
to the existence of constitutional dificrences between the twa. Again,
in respect of yvield we pass a stage further to a point at which con-
stitutional differences are relatively insignificant, and the peculiari-
ties of our varietics are almost obliterated under the pressure of the
environment.

COMPARISON OF VARIETIES
Bolling Curves

1911

Purk Strain ) .

Sakel [ I
~—Assiii 4 A
—=Vvolips. ~

A
N N
AN

Bolis par plant per day

woek endmg Sept. ird O Oct., st
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COMPARISON OF VARIETIES
Bolling Curves
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This diagram shows in o striking manner how, in two succes~
sive years, the cvop of bolis was ripened in two very dissimilar
ways. The partial failure of the second picking in 1912, which was
noticeable on all very heavy or very light sub-soils throughout
Middle and Upper Egypt, was duc to a hot and dry spell at the end
of Julv, which provoked shedding.  Roughly speaking, yield is
dependent on the environment: quality of the fibre on counstitution.
There are, however, many and important exceptions to this con-
venient mnemonic, even within the borders of Egvpt.

In Egypt the constitutional differences between varicties are
but slight in those characters which unite to make up the end-result
of ‘vield.”  They do exist, but aimost imperceptibly, unless we
resort to statistical methods.

[n other countries, such as the United States of America, these
constitutional differences are more important. Truitt has a gigantic
boll, King is very carly in maturity, and so forth. Some day, when
the more immediate problem of purifying the existing cottons (and
multiplying them in pure strains commercially) has reached the stage
of automatic working, I hope that the yield problem will be tackled
by the Mendelian expert, who, with far greater knowledge than we
now possess, will then occupy my post.  You may regard this
aspiration as simple greed, thinking that a mean crop of nearly
B00Ibs. of lint to the acre should be enough for any countsy, but I
do not think so.  When we consider the complex of components
which unite to determine the yield, we must expect to be able to
alter some, if ndt all, of them. 1 have myself succeeded in breeding
out pure strains from crosses between Upland and Egvyptian cotton,

f
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which bore typical Egyptian and even Sea lsland lints upon plant
bodies which possessed some or most of the Upland characteristics

OF the extremely iatricate nature of inheritance in these hybrids
[ do not propose to speak to-day. The main difficulty, apart from
natural crossing, is the impossibility of at present foresecing what
effect upon the lint may, result from the change of some other charac-
teristic.  This necessitates most claborate tesfing, cven when the
pure strains have been extracted, and such testing was bevond my
means,  Stull, T am firmly convinced that much good work from the
economic side could be done in this diection over and above the
scientific value of the results.  You may perhaps regard the latter
aspect with tolerance when | assure vou that such results have no
little bearing on the vomplex heredity ol Man himseli.

Se, Tor the present time in Egypt, the plant breeder is concerned
chiefly with hint-length, colour, reguolarity upon the sced, and
strength, though alw bearing in mind that o variety may fi)} vour
demand 1o perfection, and yet be an agricubrural Tailure which no
one will grow twice, because it starts cropping a few dauys too lute or
too slowly {thus giving a small first picking and an excess of boll-
worm-damaged cotton) or because it sheds its flowers oo too slight a
provocation, or because it prefers  for some incomprehensible reason
—the weather in Upper Apt when we want b 1o flourish else-
where,

The diagram alrcady shown will ilustrate such a case.  Under-
neath the dominant effect of the environment we see that one variety
was slow in beginning to crop in hoth the years yepresented.

I'he methods by which superior seed cun be ohtained
Methods of may be grouped into four: The propagation of pure
Seed Breeding. strains, the selection of superior plants, the rejec-

tion of inferior plants, and the preparation of hybrids
afresh cach year.

The practical definition of these was given in the

The previous lecture. It will sufhice to add thar their
Propagation of habit of keeping uniform is due to the fact that their
Pure Strurps. sex-cells are all exactly identical in composition,

whether male or female.

The method of cbtaining them varies in detall, but consists
.roughly in fertilising plants under control and growing their off-
spring till a plant is found whose offspring arc all identical, excepting
for differences which are known to be due to the environment only.
Thanks to Mendel's Law, we are able to extract such pure strains
_even from crosses between very dissimilar kinds of cotton, with the
_assurance that they will breed as true, after two generations only, as
If their pedigree had been unblemished. Moreover, we can effect
_any readjustment and redistribution of characters which we may
“desire, within the limits of the law., Thus, given a white long
_cotton and a brown short one, we can produce a white short one,
and also a brown long one. Simifarly, I can show you many
;samplcs of brown American Upland into which the colour has been
stransferred from Aff,

s
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In principle, and also in practice. the extraciion of pure strains
from the commercial varietics is the same as breeding them out from
a deliberate cross. Most of the individuals in « field are more or less
hybrid, and when we select one, sclf-fertilise it, and grow the selfed
seed, we vsually And similar  splitting i the offspring.  We are
merely dealing with hybrids which have heen made by a bee instead
of by a botanist. '

Now, the immensc advantage ol purc-strain seed supply lies in
its automatic working. A pure strain, oncc isolated, nceds no selee-
tion or supervision except to prevent contamination, which would, of
course, render it impure, 1t behaves with chemical precision. When
placed in a new environment it states its Lking or dislike towards
that environment for good and «l in the first vear. and no coaxing
or coercion will persvade it to " acclimatise. " Conversely, o long
as it remains pure, it cannot deteviorate,

In certain crops the cultivation of pure strains is impossible on @
profitable basis.  Thus, pure strains of mai are composed of
wizened little individuals, whosce vield is insignificant.  The ordinary
plants in this ¢ are to be regarded more properly as monstrous
caricatures of their race, bloated to abnormal dimensions by their
hybrid constitution, just us our clover crops are monstrositics result-
ing from the action of nodule bacteria.

In the case of cotton this objection docs avt apply, as may be
seen by inspection of the diagram, where the pure strain,
pure, is cropping rather better than the commercial varjet

There are no objections to, and many advantages in the adop-
tion of purc-strain secd suppls. if the practicat difficulties of retaining
the purity of the strain on a commercial scale can be overcome.

I should have Jiked to spesk at greater lengeh on
Selection. this method of brecding cotton-seed, since no way of

obtaining sced is fraught with greater possibilities of
error and trouble if the selection is not practised intelligently. If
you will recollect the greater productivity of first-generation hybrids,
upon which we have alrcady laid stress, and the superior quality of
the lint they produce, of which specimens were shown vou at the
Exhibition, yvou will then hold one of the chief clues to the nature of
these errors.  Selection of the best plants in a field is usually a
selection of the most hybrid plants, which, from their very constitu-
tion, arc bound to give an irregular set of offspring.  That the
average of those offspring may be higher than that of the original
field T would not attempt to deny, and continued selection among
them may lead, and ofren does lead. to an increase in the number
of superior plants—possibly even to the establishmeat of approxi-
mately pure lines—but this method of attaining our end is obviously
clumsy, and has the great disadvantage of not leading to uniformity
in the erop, which, in Egypt at least, is the essential requisite.

Very eften, moréover, the seleption is made on the basis of some
feature which is due to variations in the environment and not to
coustitution. «In this case the labour of selection is completely
wastetl, since such ‘‘ fluctuations '’ are not inherited.  Occasional
examples which appear to-contradict this are due to the chanee inclu-
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sion of a constitutional variation in the same dircction, which, being
inherited, makes its presence felr in after vears.

Of course, from one point of view, the isolation of pure strains
is a lorm of selection. bur the ordinary selection method does not
keep the offspring of each plant separately; they are all mixed
together. .

The only advantage of selcction methods is their rapidity. By
adjusting the stringency of our selection we tan collect enough seed
in one year to sow for the next vear, or for the next but one, and
when used with discretion in this way it forms a useful stop-gap
while the propagation of purc lines is slowly taking place.  Even
this function can be Rlled more safely by rejection methods,

The risk of including abnormal, and probably hybrid
Rejectign. plants in vur sced supply is reduced very jargely if we

simply eradicate the abnormalitics or exclude them
from our choice.  The best sclection work is really rejection, in that
the selector selects to a certain type, but rejection is safer.  The
difficulty is to recognise the abnormal plants. \When an Egyptian
cotton variety bas beeo in cultivation for a few years the type form is
difficult to discover, and many plants which are typical in two or
three characters may yet be rogues fn all the rest.

A good and simple example of this method was the eradication
of Hindi from Afifi by the Khedivial Agricultural Society and the
State Domains.

Since the method of raising first-generation hybrids
Hybrid Seed each ycar between two pure straios is almost impos-
Supply. sible with cotton on a large scale, 1 will not detain

vou longer over it, except to point oul that it shares
with pure-strain methods the advantage of perfect uniformity, while
its great disadvantage is that the seed has to be prepared afresh each
year, or propagation by cuttings practised, the seed of the hybrids
themselves being quite useless on acrount of the mixture of forms to
which it gives risc in the second gencration.

To close this account of seed-brecding methods [ will iflustcate
their working from the target diagram of Assiliin 19171 (see page 199).
1 might add that Assili is chosen merely because, having been caught
voung, it shows the type group more clearly than older varieties,
partly on account of its very high-ginning out-furn.

1 chose last year several plants whose respective dots all fell
within the type group. The naturally fertilised seed was planted in
bee-proof cages, inspected and reinspected for obvious natural
hybrids, and as an additional precaution we removed the best plants
from each hole, leaving only the backward ones. Seed from these
cages will go into big cages next vear, but it is not of guaranteed
purity, since it may contain splitting forms.  From these plants,
after a target diagram has been plotfed for each cage to detect any
remaining rogues, we shall choose some for next year, and either in
that year or the mext we shall have the pure strain of type Assili
established.



P33
—
2

APPENDIX 1.

Had we been selecting, wnd selecting wisely, we should have
taken all the plants of the 1ype group, and mixed them, with the con-
sequent loas of control over the pedigree. Had we been selecting
pRwisely, we should have chosen the plants with, c.g., 1he Jongest
lint, which-——you will notice—lic all outside the type group, and at
one sweep we should have lost the original stock of Assili

Had we been rejecting we should have rejected all the non-ts pi-
cal plants, and should have retained the Assili stock, with various
natural hybrids focluded, which we should again have rejected vear
after vear.  But this rejection would have been a much more diffi-
cult matter in 1912, for the type group is now scarcely distinguish-
able, being blurred by the natural hybrids Jormed in 1911 between
the (yvpe group and the rogues,

Both the sclection and the yejection would in any case bave to be
continued vear after year to maintain the 1ype, and such skilled and
minute work—cven if advisable—cannot be performed effectively by
any Government, but can only depend on the cultivator himself, who
s not likely 1o take the trouble when he huppens to be an ordinary
Egvprian fellah.

Dealing henceforth with pure-line seed supply only,
The Propagation wc rome iv consideration of the rate at which u
of Seed. single pure plant can be propagated to cover arcas
of agricultural importance.
I must ask vou to remember thar the problem is not concerned
with the productivity of an area of jand, but with the productivits ot
an individual plant over several yeavs.,

pruducnon af secd can be controlled by us in two ways—

by ncrcasing the number of sceds horne by one plant, and by increas-

ing the number of plants raised from a number of available seeds.
The canstants may be taken roughly as follows -

Seeds praduced Plants obtained

by an from

average plant. 100 seeds.
¥ield Conditions........ 300 | 10
Laboratory Garden 1,000 i 60

Thus, alter one ycar we¢ obtain 30 plants from one plant under
field conditions, but 800 in the Jaboratory garden.

These hgures are based on aclual statistics of results over several
vears, and they show that a considerable change in velocity may be
effected by wide-planting, sted-dressing, planting beans with the seed
to break the soil, and so on.  But this change is more important
than it appears at first sight, for if we continue these precautions for
a second year, raising 600 wide-sown plants on about half an acre
of land, we could get irom their seed 360,000 planis in the next year,
as against 908 had we pursued field sowing throughout, if we were
prepared to sacrifice 100 aeres fo wide sowing in one year more.
Bevond this point it is not practicable to sacrifice land to wide sow-
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mg, with a vield of 1wo, instead of five, kantars to the acre, but
you must note that we should start our next year with 8,000 times,
Le. (9N more sevd than we should have had by practising ficld
sowing throughout the three years, sond from these hundred sacrifived
acres we should take 300 ardebs of sced, which would sow a thou-
sand acres of land in the fourth year from o single plant,

These figures sound incredible. but 1 have mysell raised 11,000
bushels of wheat Trom a <ingle grain i Bve syears withoot very
special precautions,

Thus, tn four rears we could provide the spinnere with i noete-
worthy quantiey of any strain he might desire, i it were found advis-

Wide-planted Cotton.

able, and even ovn conservative cstimates the whole cotton arcu nf
Egvpt could be replanted in 18-20 years [rom a single plant.

So far I have endeavoured to show that—thanks to
Maintepanee of  Mendel's Law— there is no special difficudty in iso-
Purity during lating pure strains of cotton, ror need the propa-
Propagation. gation of these strains into commercial nmounts
be unduly tedious.
We now come to the heart of the economic problem, namely,
the avoidance of contamination when handling sced on a large scale.
In the first place I would ask you to notice that the risk of con-
tamination is greatest with moderate gquantities of seed, remembering
that this contamination is chiefly date to natural crossing.  Thus, we
can protect singfe plants from bees by mosquito nets, and we can
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ensure- by the usuad precautions of a Geneties laboratory - that not
one sced of any plant ever beeomes mixed with sced from another.
Even this apparently simple precaution reguires a larger share of
arrangement than sou mught imagine,  For example, no sced which
has fallen on the foor is ever placed in the files, even when we have
seen it fally or imagine that we have ! Simikarhy . when an area of a
hundred acres is sown with one varieny, the risk of crossing is .\light.
since o bee alighting on ans one plant will rarely bear pojien exeept
from the same arca, A point upon which we require precise infor-
mation relates 1o the depth 1o which natural crossing extends into
such oo hiedds Probably we shall Gnd that if seed from those planis
in omarginal hadt of 10 metres in widih is excluded, the remainder

Single Plants under Nets.

of the seed will be almost untouched.  Further, 500 kantars of cotton
can be hundled by itself in fthe ginning factory, the gins being
cleancd before the seed-cotton is brought in.

With smaller quantitics, covering half an acre to 10 acr the
risk is at its maximum, and without some protective device at this
stage our scheme can be only partially effective.  Onc obvious solu-
tion, especially applicable to 10-acre areas, is to plant them in the
centre of a ficld of their descendants, wbo, forming a barvier of some
hundreds of metres in width all round. will themsclves attract and
unload the visiting bees. But to obtain 10-acre plots we ueed the
seed from a number of plaots, so we must either provide each one
of these plants separately with a wosquito net, costing 10s. each, or
devise a simpler and safer method.
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The plan which 1T have designed and tried during the past year
has been 1o construet huge cages, imo which even a house-fis, stif)
less o bees ds unable to make s way, and 1o grow 100 planis in a
single coge, measuring 10 metres by 14 metyes It was generally
believed, 1 fancy, that these trial cag wonld be s failure, but 1am
glad o say that they gre completely successful, and thit the yield
from them will he equal to, i not actualls greater tum, the vield
Lrom identical but unprotected arcas, The complete pratection from
boll-worm, en<uring wood seed, cven in the third and fourth piekings,
s an important lactor i this,

El

Bee-proof Cages. Showing " panel” construction on a sectional system. Note
the transparency of three thicknesses of gauze as shown by the distant trees.

The design of these cages is sectional ;. the gauze contains 144 meshes to
the square inch, and the wires of which it is composed are one-eightieth of an
inch in thickness, inclusive of the paint upon them, Windage on a cage of
this ganze is surprisingly small, and the circulation of air within the cage s
scarcely impeded. The gauze is made up in panels each two metres square, on
light irou frames, which are identical on all sides, and these frames are bolted
up on posts and rafters of iron, which are again made to fixed pattern in length,
ion of holes drilled for the bolts, and so on. By inserting
wooden posts inside to stifien the rafters at every six metres, a cage made in
this way can be extended to any desirable area, with only the trouble of calcu-
lating how many posts, rafters, curtains, turn-over slips, filling slips, bolts, and
panels will be required, and there need be no difficulty in caging so acres im a
single cage if it were advisable to do so. Ax inlet pipe for irrigation water, and
a door in one of the panels, provide for inspection and cultivation. The cost of
the present trial cages was ten shillings per metre of area caged, while temporary
wooden cages cost about half this amount.

I propose nmext vear to cultivate a few broods of spiders in every cage to
deal with the few insects which work thgir way in by accident, or who may breed
out from the soil after the cage is closed.

.
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Pure strains planted in these cages will produce seed of abso-
lute purity lor the sced Tarms,

On and bevond the seed farms, however, we are bound to have
increasing amounts of contamination, which we must next consider.

At this stage we piss into the move purcly adminis-
The Renewal trative portion of the work, with which ] have no
of Seed. dircet concern. The privciple upon which this

administration must be based is defined by the
hatanist, however, as one of continuous renevwal of seed. ch vear
a fresh generation of four or five plants will be grown under nets
at the laborators, from the netted seed of every pure strain available,

Bee-proof Cage in process of Erection at the Botanical Laboratory, Giza.
Area, 140 square metres.

so that no strain once isolated will ever be lost, whether of imme-
diate utiity or not.

Of those straing upon which the spinners and the cultvators
agree {probably some five or six in afl). seed will be pussed cach vear
into the big vages, and from them to the seed farms, on which it
will remain lTor two vears, Arstly as a centre plot, secondly as the
wide protecting belt of which we have alrcady spoken.  The seed
from the belt will go into cultivarion, iirst with people who will
guarantce the return of the sced.  This returned seed will then pass
into general cultivation under a system of inspection, wheveof the
motive will be the prevention and detection of admived rogues. Suc-
cessive generations will be of decreasing purity, and at @ certain point
the seed, having passed down all grades of purity from A 1" at
the cages to " NX.n.”” in the hands of the small merchant, will be
condemaoed, crushed. and replaced from behind. 1| might add that I
anticipate this condemnation to ensme when the strain is »till purer
than any existing varicty of to-day

The system,"when in full working order, should bear suggestive
resemblances both to a trayclﬁng'belt and 10 a quarantine board.
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The bedt of seed Tirms will continually carry forward seed to the cal-
tivators, and if the consumers are not satisfied and demand a change,
or il they forecast a coming change 0 the demand, 1o meet which
they will want different quantities or qualities of cotton, we simply
drop different amounts or kinds of seed on the belt at the laboratory
end.  The resemblinee 1o quarantine arrangements is somewhat
verted, perhiaps, hut in both cases we have machinery in continual
runiting order, capable of being thrown infu action on the receipt
of o cublegram,

Returning 10 the swork of the Juboraiory. we have a
Testing. very important and troublesome task to consider,

namely . the testing of new strains,  This part of the
work s, morcover, heaviest when the work is just beginning.  After
a pure sirain has been fested on 20 sites i different parts of the
country Jor three suceessive years, we shall know exactly what its
virtues and vices wre, and no further testing will be required.

When, on the other hand, we are heginning operations, as at
present, with some 20 strains, which will have increased to a hundred
in another two years, and these have ad) to be tested together in order
not to delay matters unduly, a great deal of trouble i~ involved.

Transfer rom the conditions of the reeding plot and its results
to the conditions and results of the field crop involves 1wo important
alterations, namely, from wide sowing to close planting, and from one
climate 1o anothe Thus, pure strain No. 310 yvields equally with
pure striin No. 77 whon both are wide sown.  In ficld crop at Giza
the Tormer sheds badly, and its vield drops to 70 per cent. only as
compared with the Iatter.

Againg some varicties will not be persuaded (o produce lint of
vood strength at Giza until the third picking, though the strength
i~ at deast pormal further north,  Apparently Giza is a litike too hot
for them.  So. while possessing very important advantages jn every
other respert as a seed larm and laboratory site, our estimates of the
strength value of a strain cannot be made at Giza alone.  On the
other hand. we can obtain cottons with good strength at Giza, which
might not be strong turther north, but would probably be better still
when planted further south in Upper Egypt.

[t is therefore incumbent upon us to establish a set of testing
stations in various parts of the country, not less than 20 in number,
in which to ascertain the suitability of cach strain to cach district, for
the tact that pure strainx do not acclimatise is one of their great
advantages. Five vears ago it would have been difficult, if not
impossible, to have carricd out tests on this scale with any precision,
but it 15 now comparatively casy if we can only take sites which are
easily accessible.  This change has been brought about by the de-
velopment here of a method whereby detailed observations are taken
on Observation Rows and plotted into Plant Curves, and this method
—whirh was almosf accidental in its origin in 1906-—has the addi-
tional advantage of requiring very small quantities of seed.  This
metbod is being used extensively, not only in the Giza Laboratory,*
but also by felfow-workers, and it forms a most powerfal instrument

— .
* Exhibition Catalogne Nos. 1—9.
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for rescareh on cotton. We could obiain full tests ol a siradn in all
the 20 stations postulated, it we could merely spure Tihs. ol sced.
IFive vears ago we should have required 5000bs., und the significance
of vur resnlis wonld aetually hove been inferior.

When conducting such tests we procecd as follows © A typicat
piece of Land for the disirict s planted In the usuad way with ordi-
nury cotton, except on certain ridees, wWhich%ire sown with the strain
10 e tesied. Each of these ridges should contain about 100 plants
of any ane strain. The observation rows thus tormed are not
wrouped together, but e scatiered sy stematically about the ficld,
five rows to cach strain, Cheek rows of commercial Laricties should
be included as controls. The ordinary cotton thus forms a kind of
packing materis), producing normal air and root condhions round
the observation row, which would be faeking if i1 was sown by iself,
while: the systematic scatter of the rous about the field helps to
climinate luctuation due 1o patchiness of the soit and sub-soil.

The number of flowers vpening cach day or on alternate days
[rom the first commencement ol fowering 1s recorded, and when the
crup begins to ripen, cach row is picked once a week, the bolls being
counted and weighed,  Samples are collected and sent o the labora-
tory for ginning and grading, and ol the figures recorded for flower-
ing nad bolling are sent on the Gling cards, which are used as note-
books, back 1o the Jaboratory 10 b computed to terms ol an aver-
age plant and entered up on squared puper cach weck, so that the
vicissitudes of every observation row may he followed week by week
on the walls of the laborators. You may realise the precision of the
method better i T assure you that it would scurcely be necessary to
i|1<pcrl the work of the observers, sinee any flagrant attempt ac
seamping their work would be detected in the following week on the
chart unless the deception were clected with run’nkah]e kil

It might scem that such a system would be cumbersome, and
i omay nterest vou tu bhear what stafl—so far as 1 can sec—rvould
carry out the work effectively assuming that the sites are chosen in
the first instance with the Tullest regard to aceessibility, and 1o speed
of trarisport {rom one to the nes The 20 stations could be divided
into groups of five—onc for carh working dav, and & spare day—each
wroup being in charge of one plant observer at a salary of £33 to £4
a month.  Each group should he arranged on the raifway map in a
rough circle, the Tour circles Iving in the apex ol the Delta, in the
north-cast and in the north-west Delta, and in Upper Egyvpt respec-
tivels.  In the last case ! fear that the circle would become a very
elonguted ellipse.  LEach observer would then work round his circle;
fwice or three times a weck for Aowering records, and then once in
a week when the bolls began to open.  \n assistant at a Jow salary
would be required to help in the picking counts when more than
four strains were under test simultaneoush , and with this assistance
some seven strains could be handled.

It is scarcely necessary to point out that a computing clerk at the
laboratory would have his hands full in keeping the computation of
records up to datc, and it is obvious that residential observers on
permanent stations would be, better than the peripatetic observers
whom 1 have described.
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Such are the main outlines of the festing ~cheme which 1 hope
to institute, and if we consider the precision and permanent vadue of
the data obtained, ¢ven allowing for third-class trivelling expenses,
the method cannot be stignatised s expensive,

I hinve tried to show that itis possible 1o develop n
The Choice swstem of sced supply for Eevptian votton which
of Strains. will Tulfit the most exacting requirements of the
botanist, will be fexible and elastic in its reactions
with the coasumer, wud vet cun be

adsministeced with camparatively
slight expense, except in the

wifice ol land 10 wide planting.

The last question, and from the consumer'™s point of view the
Arst ulso, relates 1o the nature of the cottons 1o be grown.  We
bave alreudy beard something o) the spiniees” yiesws on this point,
and the position appears to me as follows

First, for mysell, as the botanist ut the centre of this groawving
web, my sk s simphy o provide sueh s range of pure strains as
will include every kind of cotton you may ask for, from the finest to
the coarsest, though the ultimate tendenes of Lgypt is bound to be
towards fine, long cottons, because of our natural advantages.  Sup-
plementary to this, 1 must prove by iesting that the sivuing are
agriculturally sultable, a matter which does not coneern the con-
sumers divectiy.

Sccondiv, vour Federation must help by aclling us what the
spinner wants, Nuoturally, each spinner wants o farge, and conse-
quently cheap, supply of his own parficalar raw material in the
first instance, but the Federation can take a broad view of the needs
of the trade as a whole, and advise us how 1o apportion our various
strains with the best results Jor all concerned. There need be no
fear, with =uch guidance, that we <hould ever rosh into over-pro-
duction ol some special kind at the expense of another.  Probably,
for vears to come. when this scheme is in full swing, you will stil)
refer to our Yannovitch, Abbussi, A<hmouni, Nubari, and Afifi. The
varicty name may bear some Arabic tag-mark equivalent to © recon-
structed, '’ but [ trust that in other respects vou will find no change,
exeepting in the uniformity and constancy of the crop, until you
ask for some specific alteration.

The matter thus stands in this shape: We can produce cvery
gradation of tint for vou, and vou must choose which ones vou
need.

The carly stages of my enguiries into the nature of the demand
for Egvptian cotton did not progress with anything comparable to
the ease of the past week, and, having watched the exciting events
of the last four years in Lancashire as an interested outsider, I
sincerely trust that the link berween us and you, which took so long
to forge, will not now be allowed to rust.
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APPENDIX L

The Botanical Laboratory of the Depart-
ment of Agriculture, Giza.
LEAFLET (-‘L‘”)EAK

The building of the Jaboratory was commenced in Seprember.
1915, und it was first occupied in March, 1912, Five feddans of land
are attached to it while an annex of 20 feddans more, with buildings
and breeding cages, will be added o 1he near futore, Tor the propas
gation of seed between the laboratory and the sced {arms.

The laboratory s consists of  the botanist wnd assistant
botanist, one head plunt observer with three assistants, tvo lab-boys,
with o night watchman, and three labourers, all hut the first two
being natives, at 250 1o 180 piastres o month.

The faboratory is original in design and arrangement, and
unique i being residential, The assiscant botanist resides per-
manently in the building, while a room s at the disposal of the
botanist. A very great advantage in efficiency and comfart results
from this arrangement, which is, indecd. cssential for the conduct
ol biofogicul rescarch on crops in a hot country,

The taboratory proper consists of an office: a lurge work-room,
with grading north light, gin, incubator and oven bench, carpenter’s
beneh, &eooan instrument room for the more delicate instruments,
with a telegraph wire leading out nfo the field crop, so that tem-
peratures, stomatal apertures, &c., may be recorded inside the build-
ing withour removing the instruments from their cupboards  a store
room specially arranged for the filing of cotton samples, with a
capacity of 3,000 Rling boxes; a small greenhouse for the forcing of
seed, and @ tent serving as femporury accommodation for the native
plant ohservers.  The photographic dark room is alsa temporary.

ARRANGEMENT OF THE Laxp, Novesmsrr, 1912.

Intering by the gate {east end). on the lefr hand, stretehing up
to the building, lies a series of 49 plots of third gevnerations bred
from an inter-fZgyptian cross between pure strains of Afifi and Sul-
tani, the first Mendelian investigation made between two Egyptian
vottons, from which forms with Jong brown lint and Nubari types
are being extracted.

The picees of red wool denote fowers which have been self-fer-
tilised by small hand nets, and should not be touched. [Five thousand
flowers were thus treated during the past year.

On the right hand, by the cdge of the path, runs a row of plots,
cach sown from a prize sample of onc variety These plots show
the heterogeneous natuce of the varietiex, and arc being used to con~
struct target diagrams:

Also on the right side, but behind these target plots, runs a
double row of wire gauze cages, in which uncontaminated seed of
three pure strains and four semi-pure strains is being raised. Some
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of the cages are emergency wooden constructions;  the rest are
designed on i system of sectional pancls.

At the head of the path, next the laborators hedge, are theec

rows of King American Upland, now in its second Howering period.
The two very prolific long-staple natural bybrids aire good examples
ol the cifect of o hittle foreign pollen.
Miscellaneous cottdns from Asia Minor, red Jeaf cotton [rom the
es, &c., with experiments on mixed pollination, occupy the rest
of the ground immediately 1 Iront of the laborstors.  Bevond thes
to the north is a set of 30 ndges of six different varicties and pure
strains, five times repeated, for variety testing.

Fvery ridge is treated separately, the flowers being  counted
every day, and the bolls counted every week, &e.

A the back of the laboratory (south side) are a number ol native
Sudanese cottons, Caravonica. Peruvian kidney, Nvium Ny kidney,
and the Sudianese Asiatic tree cotton, which has been used elsewhere
for making plot hedges,

The two ucres at the west end of the land re devofed to an
experiment on the effect of various spacings upon the vield per plant
and per acre. There are 10 different spacings, from 30 em. on ridges
at 75 em. oup to 3180 cm.oon ridges at 150 em. Five plots of each
spacing are scattered about the urea, 10 climinate the enormous and
sudden variation which the sub-soil undergoes, and each plot is
halved.  In one hall two plants are left in cach hole: in the other
only one.  Observation rows have been taken out of cach of the hun-
dred plots, thus eliminating the effect of ** negect ™ grase which was
left in certain paris of the land by previous occupants, and on these
rows the Anwers hive been counted every day, the holls picked cvery
week, and cach of the 100 weekly pickings so handled as to give the
weight vb & single boll, of a single seed, and the ginning out-turn
on each plot week by week,

The variety emploved is Assili, which, though growing well at
Giza, will not there produce very good lint.  The staple is rather
weak throughout.

Besides the obvious practical direction of this spacing experi-
menr, an cqually important object has been to show that very high
precision may be reached in agricultural experiments by suitable
methods. A most interesting result is that the maximum yield per
feddan is given (6% kantars) at the sowing distance (45 cm.) practised
by the local fellaheen.

A\ chuin of six tube-wells along the plot gives the level of the
water-table, which is herc controlled chiefly by the river. Under a
portion of the land there is, however, a saucer-shaped mass of clay
over the edge of which the water-table did not flow this vear, Thus,
under the Jaboratory the water-level has not come nearer than three
metres from the surface in 1912, though the foundations were laid
ir, sub-soil water in 1911 owing to the higher flood in that vear.

W. LawRENCE Barrs.
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The Reclamation of LLake Aboukir
in Egypt.

P Short dccouni by ROLANG ANDERSON, Manuging Divectar of
The thawkir Company, Lid.

Whilst this paper is primarily concerned  with a
Introductory. deseription ol the Reclamation of Lake \boukir, by

the Aboukir Company, Lid., it is necessary 1o give
a hoiel general account of the North of the Delta, wnd record some
facts of population, ownership, and value of 1he land,

Ihe great Lacusirine region of the Lgypian sea-
Great Lakes. bouard stretches fram Mexandria to Port Said, and

ocenpies roughly i area of 250 kilometres in length,
with an wverage width of 10 16 12 kilometres. This area, occupied
by Lakes Menzaieh, Bourillos, Fdku, and Marcotis, and whai was
(ormerly Lake Aboukir, 230,000 10 300,000 heetares, or 600,000 to
750000 Egyptisn feddans inoextent, is all capable of reclamation
and cultivation, but it by no means coxhausts the possibilities of
adding to the coltivated surface of Egypt. These lakes are per-
manently under water of varying extent, diminished by evaporation
in summer, and increased i autump and winter by Flood Nile and
rainfall. The beds of Lakes Menzaleh, Bourillos, and Edku are
I to 2 metres below the sea level. During the winter they have
openings to the sca through sands channels, which carry off excess
warer when thetr surface rises above sea level, but these channels
silt np when the current is too slow to keep them open.

L metres below sea level, and
=250 metres by powerful
wuate surplos water into

The bed of Lake Marcotis is 4 (o
the surface level is only kept down to R.L
pumps ut Mex, near Mexandria, which ¢
the sea.

Nround the margin of rhe lakes proper there is a
Marginal band of Jow-lying land, subject to inundation when
Land. northerly winter storms pile up the warters of the

lakes on their south sides.  This band has at no time
adequate drainage, and all efforts to utilise the better drainage of
summer would be rendered uscless by one winter storm driving up
the hrackish or salt waters of the lakes. The area of marginal lands
and other waste lands in Egypt exceeds the area of the lakes, and
to the existing 6,000,000 leddans of cultivared land in Lower and
Upper Egept, there is the possibilitv of an increasc of 1.500,000
feddans.

MEMO.
Egyptian. English. French.
1 feddan = 1acreand 184 yards = 4,200 sq. metres.
£1 = £Stg.1 Os. 66 = Francs 25:92.
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The Government drainage projects preseatly in hand
Drainage (Januaiy, 1913) deal with the Central Gharbich Pro-
Projects. vinee, where improved drvainape will be given 10 Jand

already  cultivated, and to certain marginal lands.
The question of draining the takes proper does not enter into the
drainage scheme on iis present basis.

The Luke Mareors drainage scheme will cause the disappuar-
ance of that Jake, and part of the murgin will hecame culiivable,
I the warer in the main drains i kept sufficienthy Jow the swhole bed
ol the lake can be reclaimed. There is not the least daager thu
land reclamation will proceed more quickly than the tand can be
absorbed by the population.

The pupulation ol gvpl fadding inerease sinee dast
Population. census ol 1907) s 12,000,000, on a cultivided area
ol 6,000,000 Teddan.

That is. 476 per square Kilometre, or 1232 per squire mile.

This i double the populiiion per square mile of Bulgium, taken
as 622, The muost densely-populated provinees of Tndia do not carsy
600 prrsons per square mile. Menoulich Provinee, in Lonwer Kyvpt,
has 1,700 souls per square mwile.  Foypt s purely an agricoltural
ccountry, with no great industries fo employ the prople and congre-
gate them in farge towns. fnfant mortality causes enormous ravages,
as one-third of the total deaths are of children under one year, und
another third children of Trom one o 10 vears, Notwithstanding
vhis Jeakage, the population mereased from 6,831,131 in 1882 10
J1287.359 in 1907, an mverage inercase ol 206 per annum,

The possible 1,300,000 feddins which can be added to Epypt s
cqual 1025 per cent. of the existing wrea, and from many causes i
can only be reclaimed gradually over w period of 20 vears. The

guincrease is then 1) per cent,, as against a population increas
ing at double that rare. Strepuouns efforts will be needed 1o increas
the arci o keep pace with the increasing population.

In 1896 there were 808,373 small nutive proprictors

Distribution owning 388,804 fedduns, un average of 1'625 feddans.
of Land. In 1911 the pumber had Jneveased 10 1,296,561

owping 1,383,317 feddans, an av

gt ot 1066
feddans.

Whilst the increase in the number of smalf halders is satisfac-
tory, the decrease of average holding is disquieting.  Sub-division,
warried to extremes, reaches a point where small arcas, however
fertile, cannot support o family.

There are 10,827 nutive proprictors with over 50 feddans. Their
average is 164 feddans.

Tou the whole of Egypt’s 5,458,608 fedduns there are 1,447,250
proprietors, native and forcign, with an average holding of 3787
feddans.  Of these, the foreign proprietors number 7,827, owning
706,591 feddans, an averape holding of 90-276 feddans

. Land reclamation in Egypt is vsually a three-vears’
Land process. The Saltel.and and all uncultivated fand is
Reclamation. salt, bas to be washed, then ploughed, and in many

cases levelled. Inferior crops are then grown, and
gradually the land becomes fitsto produce cotron.  The whole of
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the block to e reclaimed s not taken up at once.  Canals which
world serve for o coltivated area requiving an ordinary supply of
tretgition wader would be insufficient for the same area whilst under-
going the process of washing to eliminate salt, and similarly with
drains.  Cattle have to be purchased, villages built, and labour
found.  \my swddea demand for labour and cattle would be diffieult
to satisly without upscetting market rates. ' Population has to he
attracied to settle on the lands when reclaimed.  Sveceas will attend
erradual expansion more readily thaa efforts on too ambitious a scale,
which would result in exeessive cost, with more land taken up than
could he jn(lin iously handled. The cost of reclamation may be taken
roughly s £720 per feddan, <o that £30,000,000 is required in Egvpt
to reclim land during the next 20 vears,  Nearly the whole of that
sum will he spent on wagres, eattle, and cattle food, and not 10 per
cent. of dt il be spent on Earopean machiners or timber. This
expenditure is apart from Goyvernment work on drrund"( pumps, and
o new or existing main canals and draing, which must be mude or
remodetled for increased area added by the new Jands.

The 6,000,000 feddans of cultivated land in Egipt
Land Values. :rc worth an inverage of £7100 per feddan. No culti-

vated tand can be purchased under £50 per feddan,
and at that price onlv Jand not Tullv developed could be had. There
is much land worth £200 per feddan, purely for agricultural pur-
poxes.  The pative has no investment for money except in land,
and he will cagerly purchase any land offered.

The new 1,500,000 feddans 1o be added o Egvpt will not
attain the value of old cultiviaed Yands, eariched for ages by Nile
sili. They are lower and more northerly, and never likely to give
the same hewvy yivlds. They should, however, be worth £75 per
feddan when recluimed and fully cultivated.

LAKE ABOUKIR RECLAMATION.

Early In March, 1887, a concession of Lake Aboukir wus
History. granted by the Lgvptian Government to the late AMr,

Willlam Grant, who, with the assistance of a London
syndicate, afterwards the Aboukir Company, Ltd., hcaded by the
late Mr. Samucl Gurney Sheppard, immediately began the work of
reclamation.  In the terms of the concession, main canals and drains
had to be dug, and large drainage pumps installed.  Under the able
direction of Mr. H. G. Sheppard, as resident engineer, all this work
wits accomplished in 18 months, and, alter examination, passed by
a Government Commission.

The agricultural development only became possible after the
main works were completed, and the system of reclamation  was
initiated by the writer, and has been carried out by him since that
time.  This svstem is now generally adopted for all similar lands in
Lower Egvpt.

According to the concession, drainuge pumps had to be in-
stalled, and two 48in. centrifugal pumps, driven by direct-acting
compound engines, were erected by Messrs. . & H. Gwynne. These
pumps mqether defivered 350 metres cube of drainage water per
minute iate Aboukir Bay. The Government afterwards allowed
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ABOUKIR COMPANY LIMITED
PLAN OF A HOD OF 384 FEDS
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syphons 1o e made under the Mahmoudich Canal, and by these.
drainayge now flows to Lake Marcotis, the surface of which ix 61t
lower than Nboukir, thus affording a bevter drainage svstem than

could be obtained by pumping.

Lake Npoukir was the smallest of all the kakes, and
Description contatns an area of 30,000 Jeddans. The dimen-
of Lake. SO~ are t—
121 Nilometres in dength, cast 1o west, and
94 Ldometres in width, north 1o south.

The bed of the Like was nearly a dead level, one metre helow
~ein, vixing by a gentde slope o RoL =030 on the west nd east

PLAN or e LANDS ar vur
ABOUKIR COMPANY waneo

margins.  Aboukir was not a permanent lake. Drainage from
adjoining cultivated land on the east, and winter rainfall, averaging
20 centimetres per annum, caused an accumulation of water in the
Jower parts to a depth of 30 centimetres in winter, but this was
evaporated during the summer, leaving a crust of white salt, nearly
pure sodium chloride, a few centimetres thick. Clearly marked
traces of old water channels, and remains of foundations of houses
confirm historical proof that Aboukir was cultivated, probably untl
the middle of the eighteenth ‘éentury, when an irruption of the sea
destroved the cultivation.

.
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Analysis of the bed  of the fake we A
the Soil. Vovleker, of London. The results were as follows 1—
Na. 2. No. 3.
Oxide ol iron 104
fron pyrites 011
Alumina 1088
Lime 773
Magnesia
Soda ... Lo

Chloride of sodium

Potash 065

Sulphuric 223

Carbonic a 019 559

Phosphoric 016 038

Insoluble 6223 R

FOrgunie matter .. ... 364 .. 624

10000 100000 100:00

*Contuning  nitrogcn 0035 0070 009G
— Ammonia . L 0042 0079 0116

Noxo D and 2 were from the bed of the Iake, and No.o 3

3 owas
taken from fully eolfivated Jand in the vicinity for comparison. The
large prreentage of chloride of sodium is to be noted. M) Jand in
Egvpt becomes salied 3 uncultivated, as capilarity brings up sub-
soil water, which ds evaporated, leaving a crusi of sali, Until salt

Is reduced to 1-1} pur cent. no crops can be grown, and even then

only dineba or ri

- by plentiful application of water,
[ good quality will hardly stand & per cent. of <alt

Other crops

T'he main drains and canals divided the land into sis

Main Canals
and Drains
for Kisms.

X 10
the flow of the water.

kisios of about 5,000 feddans cach,
named North, South, Central, &c,
the main canals und drains arc given a slope of
, so that reasonuble velooity can be given to

Lxtreme fatness ol the land or adverse rise

at times necessitates making  slopes of only g e -

permissiblc,

The kisms are
Where possible

the minimum

M canals are caleulated to supply, when running full o
ground level, 30 metres cube per feddan per day. 3

when water is

abundaat, and w

At High
shing new Jund demands greater

le,

supplies, the canals can carry water above the level of the berms, so

increasing supply.

Drains should have the samu sectional arca as the corresponding

canals, but with greater depth.

Although drainage water is only

oue-third of the amount of irrigation water used for crops, drains,
to be efficient, must only carry water<n one-third or half their depth.
I run full to ground level they are useless. Hence it arises that a
drain must be as large as a corresponding canal, although carrving
one-third of the water. During the early stages of washing land,
the proportion of drainage is very much more than one-third.
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The secondary system of canals and drains divides

]S)eco_ndary the land into hods, a tvpical ane being 1,600 metres
ax::lr(’isanals !wnlg by LOOO metres wide. ) The arca of such a hod
for Hods is 381 feddans, a leddan being 4.200 square metres.

: I'he channels are designed to carry 30 metres cube
per day.  The minimum siope of these secordary channcls should be
5.3 I attainable, more slope is preferable. A kism does not

require 1o be irrigated all at one time, but & hod often does, henoe
the greater allowance of water per feddan. Hods are numbered by
Roman numcrals,

The hods are  divided into cight hoshays, 1,000
Minor Channels mctres by 200 metres. At the side of the hoghay
for Hoshays there is a canal and drain, with a road between,
and Gattas. The hoshay s are divided into 24 gattas, 200 metres
by 41 mietics,
The 24 gattas of 41 metres equal 984 metves, whilst the length
ol the hoshay ix 1,000 metres, but 16 mcires are orcupied by the
road. canal, and drain of the hod.  I'he area of a gatta js taken as
2 ledduns, although actually slightly less.  Government land tax is
collected on gross arcas withont deduciion lor roads and drains and
canids, Tenants or purchasers must therelore pay for land occupicd
by these necessary works, which serve their Tands,

The gattas have ondy small drains, 80 to I inetre deep, 25 wide
at the bortom, and 100 to 1'235 metres at the top. No permanent
irrigation channels for gattas are needed, as these ave made each
time the fand ix ploughed by @ wide plough rut.

\ plap of 4 tvpical hod s given 1o <how the canalisation
sy stem.

Plots arc all numbered according to the dircetion of the flow of
irrigation water,

Thus en a lease or sale contract, North Kism, Hod 111.. Hoshay
3, Gattas 3—8, or N. 11.. 3 > indicates exactly the plot of land,
and as each gatta is 2 feddans, a stranger could at once identify
the 8 feddans in question.

The capalisation belng completed, the prucess of
Washing washing begins,  The gatta has a bank all round it
Soil. from the soil thrown up in making its drains. Water

ts admitted from the Heshav Canal, and the plor
flooded 10 centimetres decp.  The water filters through. and euters
the bottom of the drain, dissolving out the salt.  Washing goes on
from October till April, when water i« abundant, and harvdly needed
for crops, and the plots are never dried.  The amount of water
“which pereolates through depends entirely on the porosity of the
soil.  If water is shut off from a garta flooded 10 centimetres deep
the surface will sometimes be dry in 24 hours, i.c., 420 metres per
feddan have percolated.  Such a yerv porous soil would wash very
quickly. On some impervious soils rhe water will not disappear for
a week. In such a case, when it is seen that a soil is so retentive,
another drain should at oncg be made up the middle of the gatta.

Three or at most four men should attend to the washing of a
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hod. They huve o see that the guttus arce kept full and not allowed
o overflow, that banks itre not broken by wave action during wind,
and that any soil slipping into the drains is at once removed.  Inat-
tention to these details Joses time iy reclumation, and a few neglected
gattas scattered here and there prosent o hoshay being Jet in s

enticety on i desired rotation.
.

Washing buing completed in April, the Tand s dried

Reclamation oftand ploughed.  ft is then sown i dineba (pani-
Crops. erum vreus galli), @ species of millet which grows as a

weed in rice helds. ther consumed green or made
into hayv, it is good fodder for vattle. Rice can also he grown, but
1t 1s more susceplible to salt, reguires more constant water, and is
more expensive o grow, and il it does not mature 1o o erop is worth
vothing.  When there is any doubt about lund being sweet enough,
s best to grow dineba. It affords a pesfect anadysis of 4 whole
plot. From the appearance of 1he different patches, prediction could
be made of wmount of residual salt remaining i subjected to chemi-
cul analvsis.

In October, when dinebi or rice have shown satisfactory growth,
berseem, ic., Bgyptian clover (Prifoliom Alexandrinum)  is sown.
1{ dineba has not succeeded, it is pure waste of time and of expen-
sive seed to sow berseem. Washing is thercfore resumed for another
season, and berseem sowing postponed.  Good  berscem erop s
the goal of the land recliimer. When that can be grown all other
craps will follow, and the land iy be let at good rents. 1 ix use-
less to let partialle reclaimed laod st low rents to natives, in the
hope that they will complete reclamation. They will only cultivate
the best parts, and the rest, instead of advancing, will revert. The
whole must then be faken be and done over again, with loss of
rime and money.

As recfamation advances, houscs have (o be built
Houses. The usual Egyvptian bechive-shuped mud hut of the

lellah, of sun-dried brick, is quite unsuitable for
Aboukir, and proved an entire failure.  Bricks made of soil still
salt will not dry properly, nor will they stand the rain and damp
of the vaast zone.  Red burnt brick, made on the spot, is therefore
uscd.

As soon as a hod is taken up for reclamation, a village (Arabic
©* Esheh 7} is begun.  The houscs are 3'3 metres by 3'5 metres inside
measurements by 3 metres high. Two ranges of 10 or 12 houses
are placed parallel, about 20 metres apart.  \Walls at back and
front constitute, with these houses, a courl for cattle. See plan.

The inner lines of houses arc aot completed at first, the roof
being carried on brick columns to form an open shed for cattle.
The ploughmen and labourers engaged on a hod occupy the outer
houses, the cattle the inner sheds. WWhen reclamation of a hod is
completed and the tand let, men and cattle move to a new hod, and
are succeeded by tenants. The front wall of the cattle sheds and the
partition walls are then built in to form houses corresponding to the
outer ones. A small enclosure wall is built for each two rooms to
afford privacy. A tenant of 8 feddans is allowed two rooms and
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ABOUKIR COMPANY LIMITED
Pian of an Espeh Village and Cattte "Court
COURT

fe~ 7 METRES

The Dotled Lines represent the AddiLonal Walls necessary
to canvert the Catile Shed inte Rooms
scaie g,
his small court without paying rent. The rwo rooms and enclosure
cost £32.

Under the most lavourable circumstances, with porous soil,
easily washed land has been Jet 12 months alter it was first taken in
hand, but this is (\\Lepnonal two and more eften three years being
required 1o bring it ro letting condition.

Lund having been got into condition [or letting-—-and
Tenants. the point of having it really fir for tenants cannot
be too strongly enlorced--the next thing is to find
tenants,  On Abopukir the demand for land is keen, and deposits
of £1 and 22 per feddan are frecly offered by fellaheen desirous
to become tenants.  Leascs are for three years,  The average hold-
ing is 8 fedduns. A tenunt should, i possible, have two buffalo
cows to plough his land, turn his watev lilting wheel, and at the
same time give a valuable milk vield and manurc.
Cotton is the crop on which a proprietor depends for
Berseem. his rent, and supervision must be exercised during
its growth and picking.  On Aboukir, cotton always
follows berseem. Like all Jeguminous plants, berseem absorbs nitro-~
gen from the air by bacteria in nodules on its roots, thus greatly
enriching a soil naturally deficient in this element. Ht also adds humus,
and, being largely fed off on the ground, the animal droppings
have decided manurial value.  The growing of berseem is encouraged
as much as possible.  Berseem, which is ploughed up in March for
cotton, has yiclded three cuttings.  What is left for sceding, until
June, vields five cuttings. A great deal of bersecem is carted into
Alexandria for sale at from 6s. to 10s. a cart load, and this is a large
- source of revenue to tenants. Nearly every horse in Alexandria is
sent out to edt berseem in the felds for three or four weeks, at a
daily charge of 1 P.T. to 2 P\ T. (£4d. to 3d.).
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A tenant puts-half his land under cotton crop,  He
Cotton. ploughs up bersecem land in March, giving it three

ploughings and a ridging up.  The native plough is
used. It s merely a one-tine grubber, and docs not turn the sod,
but it is efficient, and in the end, by dint of three ploughings, has
done good wor So ncar the sea, cotton plants do not attain the
targe dimensions fount in the older and richer provinces, farther
south.

A distance of 80 centimetres, fc., 32in., between the ridges is
enough, with 30 centimetres, i.c., 20in., between the plants In the
ridges,  Plunts are alwavs left two together, so there are 10,500
double plunts to the feddan.  The tendency of natives is to plant roo
close and usce far oo much sced for cvery crop. A lot of cotion in
the North Delta is grown 60 centimetres by 30 centimetres, resulting
in 23,000 weak, spindly plants per fuddan,

With the object of sceuring good qualits seed, it is purchasced
by the company, either an the recommendation of the ginner or
through the Government Agricultural Ageacy, and given out to the
tenants at cost price.

The amount of seed used is 14 kelas of seed per feddan, e,
351bs., and, although this is nearly double what is sown in Amer
it is only half of the amount which natives often vse. As 15 or 20
seeds are dibbled into each hole, and only two plants are left when
thinning rakes place, there is an evident waste of seed.  As seed
costs about 12 P.T., ie., 25, 6d. per feddan, the money cconomy
would not he great, but with a limited quantity of valuable sclected
seed a larger area could be sown. Dvery endeavour is made 1o
complete sowing by April 15th,

The seed sown on Aboukiv bas been usually ARf.
Sea Island Special Sca Island sced wus sown, and seemed to
Cotton. vield as well as Affi. The quantity was hardly suffi-

cient to attract attention in Liverpool, and, although
the price was higher than Afifi, full value was not obtained. Importa-
tion of cotton seed to Egypt is prohibited, and the experiment has
ceased.

A strict rotation of irrigation is observed, water
Watering. being supplied for five days, followed by a stoppage

of 11 days. If cotron is watered every second rota-
tion, once in 32 days, it will not suffer. To prevent excessive use of
water, it has all to be lilted by buliock-driven scoop wheels.  The
native likes to sow maize in July, the period when water is least
abundant, and as the dry, parched maize land intended for maize
requires heavy flooding for being sown, he is apt to neglectr the
cotton in favour of ‘maize. In August the ‘‘red " water of early
Flood Nile appears, and if used profusely on the cotton land, to
make up for previous neglect, it starts a fresh growth of green
twigs, to the detripreat of ripening bolls. In many cases a loss
ensues of from } kantar to 1 kantar of cotton per feddan.

This is done by women and children, two plants
Thinning. being left to each hole. It is often done much too

late, when plants are too high, thus causing disturb-
ance to the roots, and leaving spi.ndly plants, with littie hold in the
soil.
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Cotton appears above the ground about 15 days after
Hoeing. sowing, and is very closely folluwed by a growth of

weeds,  The first hoeing takes place some 30 dayvs
alter the plants come above ground, but the various operations are
inter-dependent, and are ruled by opportunitics of watering.  After
hoting, 1he weeds should die and the thinning take place, and then
a second watering.

A second hocing is given a month after the first, and usually a
1hird after a similar interval and before the plants are too high to
allow free use of the hae

The first picking begin< about the middie of Septem-
Picking. ber, and the second and third ar intervals of four

weeks,  The third is not of much importance if the
seed has been sown carly. When sowing has been late, early rain,
cold, and boll-worm prevent full development of any Jate pods.  On
Hyht soils the first picking give$ the bulk of the crop, the sccond
picking i~ less, and the third picking does not cxist,

The picking is dose by women and children, and, if these ave
not sufficient, by men aso.

The cotton ax picked is delivered into the magazines
Handling. of the company, each fot being weighed and

examined, and the amount credited to the tenant. Jt
ix stored loosely in one large heap, but il any is found damp from
carly morning dew it is laid apart, and thinly spread before being
added to the heap next day. A few children arc employed to pick
dead leaves or dirty cotton from the heap, but no attempt is made
at sorting  out qualities, bevond  keeping the different pickings
separate.

The cotton 1s sofd to an Alexandria merchant, some-
Marketing. = time in September, when an approximate estimate of

quantity can be made, although no guarantee is given
of quantity.

The price is fixed at 70 P.T. 10 80 P.T., according to agree-
ment, above contracts, on any day between day of sale and, say, the
15th December, which may be chosen by the company.  As delivery
is given, the price may be fixed for that particular quantity, or one
price may be fixed for the whole.  The cotton is packed in bags, con-
taining about 400-450Ibs.. in the presence of the purchaser’s repre-
sentative, who sees it weighed. It is then sent to the Mahmoudieh
Canal by the company’s hght tram line, and shipped by native boat
to Damanhour, Kafr Zayat, or other ginoing centre.

The grower’s kantar is 315 rotls (100 rotls equals 9811bs.), and
should vield 105-108 rotls of lint. The grower usually sells seed
cotton, and has nothing to do with the ginning or subsequent opera-
tions.

Manure is rarely used for cotton.  The farmyard
Manure. manure produced -is devoted by the nafive to his

maize crop. Nirrate of soda when used is apt to pro-
duce- excessive: growth of leaf and wood and retard ripening, but
this action is somewhat checked by the simultaneous use of super-
phosphates.
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The first to attack the cotton ix the cul worm
Insect (Agrotis Ypsilon), which cuts the stem of young
Plagues. plants right through, just at, or slightly befow the
surface of the ground, wnd utterly destroys them.

It sometimes docs much damage, and the ground must be resown,

Next appears the gptton worm [P’rodenia littoralis),

The moth lays its epgs on the underside of the leaves.  These
hateh out ina few days, and the worms eat up, or riddle, the leaves,
A constant look out is Kept Tor the egis, and if leaves containing
them are at once picked and burned, any preat damage cun be
averted.

The bholl worm (Earius insuluna) does much damage. The worm
cuts the seed and dirties the lint, and its presence is anly known after
the damage is done.  Xs there is usuadly only one worm to a boll it
cannot be attacked en masse, and i« difficult to combat,

A new pink worm (Gelechia gossypiella) has appeared this
for the first time as an inscct pest, and has dove more damage than
huas hitherto been known in any rear by all the other pests put
together. It has been specially bad in North Behera, bur if &t
spreads to other proyving it will require an active campaign to
check it It attacks the seeds in the boll and abso the flower.

The prices obtained for Aboukir cotton have been i~ -

A s d.
1912—4 8 2 per kantar of 315 rotls sced cotton.
19114 4 1 . " Ny
1915 2 6 . ,, .
1909—4 6 1 . " .
1908—3 12 4 - " .
1907—4 7 10 " v »
1906—4 0 0 " " Ve

Cotton ix the principal crop grown, and it is delivered
Other Crops. by the tenant to the proprictors in pavment of the

rent, any surplus over the rent being credited to the
former.  There are, however, other crops which are consumed by the
tenant and his cattle, or sold. Maize vccupics hall the land during
the summer.

There are therefore two crops a year, as in summer and autumn
the whole land is under cotten and maize, and in winter under ber-
seem, wheat, barle_\',‘ and beans.  Small areas ave afso devoted to
sugar cane, swect potatoes, tomatocs, melons, cucumbers, and
vegetables of sorts.  All these crops grow well on the land, and are
a source of income to tenaots.

A typical tenant should have 8 feddans of land, own
Tepants. two buffalo cows (wotth £30-£40), a donkey (£3), a

wooden plough, and a hoe or two, with some small
implements (£2). If on good land, an industrious tenant’s account
would be :— *
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Rent, 8 feddans at £6.

£48 4 Feddans Cotton, at 3 kantars,

Catton  seed, } ardeb. 1500 12 kantars, at [qi..... L3
Picking corton warm, *2z;0 4 Feds maize, at 4 ardebs,
Drain cleaning .... - 400 16 ards, at P.T. yzo, half con-
otton walchmen 300 SUMEd  eeiiriiiiieii i 5600

300 6 Feds berseem, one cnting
on z feds .

2 Feddanc wheat, 4 ards, at
P.T. 150, half consumed

gqorooa Milk of 2 buffaloes ...

Village watchmen ..
Sundry seeds and expenses

['rofil

£oa 200

I a tenant picks his own cotron worm and clean his own drains
he is not charged for these outjays.

He has more wheat or maize than he and his family can cat, and
has half of it to sell, and berscem and straw feed his cattle. He can
sell his milk to a European Laiteric at Exbet Khourched, or 10 local
men, who go round the esbehs collecting it at 1s. per gallon or 30
ventimes per litre. The fellah tives frugally on bread made of maize,
wheat, or barfey, or all mixed 1ogether, beans with a fittle oil, 8 few
ontons, vr cucumbers. Al of these things he can grow for himself,
and he has chickens and milk.  His clothing is nor an expensive
item. .\ fellah is paid £ per month wages, and can support himself
and family comfortably on that sum.

Tenants” accounts are settled once a year—in December, after
he has delivered his cotton. A note is made out of rent and other
debits, und of the value of the cotton sold.  If the tenant has not
cleared his rent, he ¢ither payvs somathing from other sources of
cnuc, or the balunce is carricd over.  In the case of credit balances
the tenant receives halfl the amount in cash, the remainder standing
at his credit, but in no case does the company retain more thart one-
third of the ensuing vear's rent. The vear 1912 has not been a good
one on account of the pink boll worm doing much damage, but in
Wastani Division in 1910 and 1911 the cotton produced 15 per cent.
and 22 per cent. respectively above the rent roll, thus giving the
tenants very good credit balances, and proving that the average
rental of over £54 was by no means too high.

The Aboukic Company, Ltd., had at its disposal dur-
Aboukir Co., ing the earlicr years £'166,630 from ordinary shares
Ltd., Finance. and debentures, and there were also deferred shares,

not representing money, but given to the original
svndicate as proft.  In 1906, 131,870 new shares were issued at a
premium of £0. 12s. Gd. per £1 share, and this premium was used
1o pay a boous to which the ordinary shares were entitled.

The capital now stands at £300,000, in 300,000 ordinary shares
of £'1 each, all of the same class, and £125,000 debentures, bearing
5 per cent. interest. The actual cash proceeds of shares (£83,130
not representing subscribed capital) was £216,970.

The company spent on 19,377 feddans of land sold fcr £572,376
the sum of £276,628, showing a profit of £295,648. On the
remaining 10,600 feddans there has been spent £330,000. The land
sold was in some cases only partly reclaimed, and in the earlier years
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a goud deal of it was sold ar low rates owing to financial exigen-
cies.

In addition to Aboukir lands. the company owns « properts of
1,600 feddans in Gharbieh Province.

For the last six years the company has paid un 8 per cent. divi-
dend on £300,000. ’

Since the company commenced, 25 years ago, there has been
distribured  in dividends, bonus to sharcholders, and  debenture
interest the sum of £439,571.

The policy of the company was to sell Tind ax soon as market-
able, and the result was that the rental in 1905 was only £7394, alt
rent-producing land having been sold. Sides were then stopped, and
a rental began to be steadily built up, untl for the vear 1913 it is
A£37,000, an average wnnual increase of £5,300. Seme 7,000 {ed-
dans are now let at an average of over 5. .\ tenant’s holding is
usually 8 fedduns, and whilst there are leases for larges
in casces where there is more than one adult to the familv.

areas, it is

Of the 3,000 feddans still in the hands of the company, much is
o an advanced stage of development, and will be further improved
and all of it let during the course of the next few vears, A pross
rental of £60,000 should be produced from the company's 10,600
feddins, not including the (rharbieh property of 1,600 feddans.

The value of these lands, with the compuny’s viher assets and
the Gharbich property, will then be £1,000,000.  The value of the
19,000 fedduns alreadv sold is to-day about £2,000,000. A large
block of 1,000 feddans, nearcst to Alexaadria, and  suitable for
vegetable growing, was sold «t £180 per feddun, and other proper-
ties at 4120

There has thus heen created great wealth out of Lake Aboukir,
30,000 feddans, which can now carry a population of 20,000 souls,
and in time will double that number. Lahourcrs, purchasers, and
tenants have all benefited, and the shareholders of the company have
gained good returns.

Aboukir, the smalicst of the lakes, is now a most prosperous
tract of country, and serves as an example of what will inevitably
be done hereafter with the 1,500,000 feddans of the great lakes and
their marginal Jands, now Iving idle and waste.
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The Agricultural Drainage of the
Egyptian Delta.
By JOHN 1.7T0DD, B, Professor of Ifn"r;nonm'.\‘ and Commerce.

niversity Collegs Nottinghunr, formerty of the Khedivial
Sehool vf Lase, Cairo,

The problem of agricultural drainage in Lgvpt is by no means
new.  The carliest English irrigation engineers never lost sight of
the fuct that drainage ought to keep pace with the improved irriga-
tion Tacilities which it was their first business to provide. They had
before  them the example o the waste lands (° Berea.' plural
“Berari V) in the north of the Delta which before Arab (imes had
been fruitful plains supporting a large population, but which had
since become almost uninhabited areas of swampy or salted wastes.

The problem was thereflore ot the twofold nature of prevention
and cure-—to prevent the lands, which were still so fertile or would
become cultivable with an inereased wuter supply, from degenerating
into a4 state similar to 1that of the Bevari, and to cure the deteriori-
tion of the latter by reclamation.  But the latter problem had to
stund over, for 1he methods of reclamation likely to be adoptled
depended on the provision, not only ol drainuge, but also of a
Liberal water supply to wash the salt out of the =oil, and there was
then no possibifity of meeting such w demand (or increased Trriga-
tion  facilities. Not even the construction of the Assoan Dam
20 vears later was sufbeient for such extensjons: it is only now when
the raising of the dam is completed that such increased supply comes
within the range ol possibility.

But (huugh the necessity of guarding against damage by
ased irrigation was fully realised by Siv Colin Scott Moncrieff,
it was impossible, under the severc financial pressure of these early
davs, to obtain the funds required for improved drainage. It is
matter of common knowledge that since then not only have the
arvears of expenditure upon drainage never been made up, but
millions more have been spent on irrigation and only thousands on
drainage.  The truth is that, from the first, improved drainage never
kept pace with irrigation, but in recent vears the enormous develop-
ment of the larter so completely outstripped the former that the fact
that they ought to run together had been almost lost sight of.

A long succession of relatively low Niles up to the vear 1907
seems to have directed the attention of the irrigation authorities too
much 1o the difficulties of coping with the needs of the increasing
area of cultivation, which in such vears strained the capacity of even
the Assuan Dam almost bevand its imits.  Drainage, n the form of
the construction and remodelling of large Government main drasns,
still received large grants, but these scem in later yeers to have
been more and more difficult to provide within the Iimits of the
Budget; and any attempt to Jdackle the whole question of improved
drainage throughout the country ‘was forced into the background.
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The high food of 1908, however, followed by the high and
carly flood of 1909, culminating in the disaster to the cotton erop
of thar vear, changed the whole situation, and brought home sharply
to the authorities the fact that in diverting so much cfort and
expenditure to the problem of maintaining a sufficient supply of
water for the worst vears, too little attention had been paid to the
dangers of an over-sufiply in vears of good flood, due to the want
of sufficient dradnage to carey off the ext

Even before 1909 considerable uneasiness had been caused by
the apparcent reduction iy the fotal erop, caleulated upon the basis of
the average vield pec feddan (acre), wnd the Commission appointed
by the Khedivial Agricultural Society o 1908 called attention in
their Report to the insaflicient drainage o certain districts, both as
regards  construction  and  maintenance, and  at the same  time
expressed the opinion that in many cases efficient drainage would
mvolve pumping.

The Government Commission of  1909-10, in their Report
ermnphasized the same note of warning, and gave the first official
recognition o the theory which had rapidly been guining ground
that the reduction of the average vield was at Jeast partly due to an
excessive water supplyv.  (See Rapport Géncral de ln o ommission
du Colon, 1910, p. 6 ¢l seq.. and their Recommendations, para, 1,
Nos, Tto 8, p. 3L ¢f seq.}

Before procecding 1o discuss iy detail the lessons of the 1909
crop and the remedies now proposed, 1t 15 necessary Lo go at some
length int a deseription of the geographical conditions of the Delta
and the history of the drrigation and drainage system.

GEOGRAPHICAL.

The Nile Delta from Caire 1o the sca contains roughly 4 milion
acres, bounded on the west by the Beheran and Nubaria Canals,
extending to near Lake Mariout, between which and the sea stunds
Alexandria; and on the east by the lsmailia and Abba Canals,
extending to the Suez Canal at Port Said.  Along the Mediterranean
shore is an almost vontinuous series ol more or less salt lakes,
from Mariout, which is cut off from the sea, and is at present abou?
21 metres below sea level, through Lake Aboukir {now drained and
cultivated by the Aboukir Company ), Lake Edku, and Lake Borollos
10 Lake Menzaleh, at the east end of which is Port Said. Al these

three communicate with the sea, which controls their level.  The
whole of this acea is, from an agricultural poiat of view, practicalh
rainfess. At Alexandria the average annual rainfall is about

8 inches, but at Port Said it is only about 3} inches, and near Cairo
an occasional shower or a wet dayv in winter is responsible for-an
average of about an inch per annumn.  But in no part of the country
is it possible to grow crops without irrigation. The whole agricul-
ture of the country is dependent upon the Nile, which made it.

Ten miles below Cairo the Nile divides into the two channels
known aw the Rosetta and Damistta branches, which have their
respective mouths on the Mediterranean ar these two ports, the
former lying between Lakes Edku and Borollos, and the latrer on
the western shore of Lake Menzdlch,  The sides of the triangle are,
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roughly, 120 miles in dength, as the crow flies, while the curving
coast line of the base of the triangle extends for 78 miles along the
Mediterranean.

At the point of bifurcation of the two branches ol the Nile
standx the great weir known as the Delta Barrage, from above
which the Behers Canal strikes off, following the lelt or west bunk
of the Roserta branch, the Tewfigi Canal to the cast of the
Damictia branch, and the Menufia Cana) northwards through the
angle between the two hrunches.  The Ismuailia Canal leaves the
Nile on its cast or right bank just below Cairo,

At At on the Rosetta branch of the Nile; about 74 miles below
the Delta Burrage, the Mahmoudia Canal strikes ofl westwards to
Alexandria, joining up with the northern extensions of the Behera
Canal. M Ziflta, on the Damietta branch, and 35 miles below the
Delta Barrage, stands o second barrage or weir, which reinforces the
lower reaches of the Tewhgi Canal system and the Bahr Shebin
(the continuation ol the Rayul Menuba).

For present purposes the Delta may be regarded as divided by
imaginary lines running cast and west into three jll-defined zones or
sections, showing different conditions as regards drainage: (1) The
Southern or Upper Zone, lving south of a line drawn through (say)
Kafr el Zavar, Tanta, Zilta, and Zagazig, In this district the land
is considerably above sea level, and natural drainage hy gravitation
would be quite easy.  But so far such drainage has not been thought
necessary, and there are practically no drains in existence.  (2) The
Middle Zone, lving between the lines ubove indicated, and another
drawn through Damanhour, Dessuk, Kafr el Sheikh, Mansourah,
Simbcllaween, and Abu Hamad. in this areca the natural slope
available for drainage is Jess, but no important provision lor drainage
was in former yewrs thought nccessary.  The Goverament have
in recent years spent large sums on main drains through this zoae,
but the fellubeen are only beginning to learn the value of these and
to make use of them by draining their fields into them. Great diffi-
culty has also been experienced, owing mainly to lack of funds, in
keeping the main drains clear of silt, weeds, &c.. while privare
owners do not seem even to realise the necessity of such clearance,
Such drains as did exist in this district bave, therefore, within
cecent vears become quite inadequate to meet the enormousiv
increased water supply, for it is in this district that the effect of
that increase has been most marked.  Roughly speaking, the whole
district is more or less suffering from an excess of water supply
relative 1o drainage, with the result that good land has deteriorated
in value, and in many cases land which was formerly regarded as
the best is now lving derelict,—waterlogged, and salted to such an
extent as to be not worth cultivating. (3) The Northern or Lower
Zone, from the northern boundary of the Middle Zone to the lakes
or the sea, in which no natural drainage is possible, because the
land is, to a large extent, hardly above sea level at all, and, indeed,
in the case of large arcas in the Behera, considerably helow it
With the exception of large main drains passing through from the
Middle Zone, this district has pragtically no drainage at all, and
now consists almost entirely of waste land. Large areas of it are
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covered by the fakes in flood time

and in summer are white with
salt. To the we

G parts of it bordering on the desert are dittle less
sandy than the desert itself, vet the quality and guantity of the crops
that are actualls being taken from such high-lving patches as have
been draived, irrigated, and veclaimed are \urprmng Further east
the “ boer” land or dry waste has the appearance of good, black
land ruined by want Of druinage and water, and only awaiting
reclamation 1o become ux fertile.as any in the country.  The whole
dixtrict carries the most svanty population and wears an aspect of
utter desoiation, which is anfy aggrivated by the contrast of occa-
sional patches of cultivation, showing how different the whole
appearance of the country might be under other conditions. It is
believed that the best cotton nngh( be grown in the northern dis-
tricts neas the sea. The grea available is enormous, and the pros-
pects opened up by visions of the whole of this country  added to
the existing arca of Epvptian cotton land, are dazzding.
HISTORY OF EGYPTIAN IRRIGATION.

The history of the present irrigation svstem of L;,\pl may be
divided rnufrhl\ into three periods, \(‘pdmud by the muin facts of
that hlslor_\, viz., the completion uf the Dclta ermL and the con-
struction and raising of the Assuan Dam. These pnru)d.\ may be
Lriefly treated s follows i

(1) Up 10 1885 (Completion of the Della Barrage).

The oviginad system of trvigation in Egvpt was by basins, large
enclosed arcas flooded by the rise of the Nile, which was allowed
to lie upon the land for a period varving up to 40 days, and then
run hack into the Nile us the flosd went down.  This sistem gave
excellent winter craps, but practically nothing in summer except
in the most northerly areas, where there is a slight rainfall, and it
left the whole of the country dependent on the height to which the
Nile rose. A high foad meant pleaty; too high meant destruction
too tow meant that all but those neur the river lost evervihing, and
probably died of starvation.

But about 1820 Jumel, a French-Swiss enginecr, discovered a
plunt, growing for decorative purposes in a Cairo garden, which
he recognised as cotton of a quality likely to be valuable for com-
mercial uses. He succeeded in interesting Mohammed Aly in the
mutter, and the latter, all afire with the new idea, promptly set out
upon great schemes of cultivation to suitit.  For this a new system
of irrigation was necessarv, for the basin irrigation meant the
floodiag of the land just as the cotton crop was ripening.  The new
svstem, now known as perennial irrigation, was therefore infro-
duced, and developed with the energy characteristic of Mohammed
Aty The meaning of it was that, in place of an overwhelming flood
once a vear, the land should rcuciu. by canals a constant but Jimited
supply of water as required throughout the year, thus Lnab]mg the
land to be cultivated during the summer as well as the winter. As
the extraordinary fertility “of the soil of Egypt seems to be quite
equal to the task of growing crops all the year round, and almost
without intermission for years in succession, the result was to
increase the rield of the land, and particularly of cotton, in an extra-
ordinary degree.
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But the task of irrigation lay not merely in the muking of such
canals. Lvery vear the flood, bringing down the heavy silt which
makes the coveted " red water,” left the canals choked vwith a bed
of voze, and this had 1o be vemoved at any cost before the level of
the water in the viver Tell. The greater volume of water, and the
swifter fow o the river, prevented it osilting up like the canals,
with the result that the canal bed an its intake would be raised above
the reduced level of the water in the Nile itsell, and no water
would puss into the canal at all during the Tollowing  spring or
summer. Not only so, but o deep caual bed was the ondy win to
ensure an ample supply of water in the canal in the Tollowing Bood,
especiadly il the Tatter should be low.

The result was the development ol the Corpéde system of forved
labour Tor the annual eanal clearances, which in subseguent veurs
became one of the greatest burdens and  abuses of  the country.
Thousands of men from cvers part of the country were brought
i chamns lor preat distineces Trom their own homes and  at
most incotenient times (when their own land required cultivation)
1o dig with their Bngers, lacking other tools, the wet mud from the
canal bottoms. The work had 10 be done at high pressure, which
could only be maintiined vnder the whip, and the descriptions given
of the conditions under which it was carried out are simply g
not ondy in their inhuman cruelty, but in the utter wastelulness
the system from an economic point of view.,

It was to reduce the evils ol this system that the Delta Barrage
was frst conceived by the famous French engineer, Bellefonds de
Linant, in 1833, begun, on the present site and plans, by Mougel
Bev in 1842, and finully repaired and completed by Sir Colin Scott
Moneriefl in 1890, The idea was, by erecting a weir wcross the
Nile at the bifurcation of the two branches, not only 1o regulate the
flow of the Nile into these two branches, but also to muaintain the
water at a higher level in the river up stream of the barrage, where
the mouths of the great canals take off, thus muking it possible, not
only to do with less depth in the canals at all times, but also to
increase the supply entering the canals in spring and summer, and
thus to neutralise to a considerable extent the effect of a low summer
supply.  The advantages to be expected were: (a) To give a much
yreater supply of water in the canals, and during a longer period of
the vear. Incidentally, this would reduce the amount of ** sharaki ™
land, i.c., land which, having received no water, is barren for the
year, and therefore-pays no land tax.  (b) To reduce the labour of
the Corvée by allowing a higher bed Jeve] in the canals; and (¢} by
raising the surface levels of the canals to give free flow or Aush irri-
gation to such lands as lay below the higher level, thus saving the
cost of pumping from the canals to the land level.  This is known
as " Berraha ' irrigation (literally “* Bi ¢l raha,” meaning * with
ease ).

But this great schemc proved at first a heart-breaking failure.
Tinished in 1861 at a suppused cosl of £4,000,000, it gave nothing
but trouble from the first. In 1867 the floors of 10 of the arches on
the Rosetta branch showed such subsidence that the whole scheme
was practically abandoned. ‘
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At the time of the British ovcupation in 1882 the whole question
of Delta irrigation had been under discussion, and, the barruge
being regarded as hopeless, an alternative scheme m pumping on
4 hugh scale was under consideration.  In 1883, when Sir Colin
Scott Moneriefl was brought from India to take charge of the
irgation xervice, he fuund the contract for the Arst instalment of
these pumping sc hemés, the Behera section, already sigoed, while
furiber srhemes, 1o involve a capital outlay of L/OD‘ODD and an
annual working cost of £248.350, were in contemplation. The story
ol how he rejected these schemes, and, in face of difficulties and
discouragements, set himself 1o repair and complete the by
heen told by one of his gssistants,
i only nee

new

age, hus
" and need not be repeated. 1
ary to say that fmm 1884 onwards it more swnd more
completety fulfilled the duties originadly intended by its designers,
and changed the whole fuce of the Egvptian Delta.

(2) Up to 1902 (Completion of the Asswan Dany.

The suceess ol the barrage was complete. The water supply of
the country as a whole, wnd therefore the area of land under cultiva-
ton, increased by feaps and bounds.  Sakiehs, shadoofs, and other
pumping appliances ay derelict in many disteicts, and the Corviée
diminished 1o vanishing point. The only difficults experienced as
the result of these improvements was the marked increase of drain-
age into the lakes to the north, with the result that their level was
raised, and occasionul fooding in the Behern rovince caused
damage.  Fo meet this the Government erected pumps at Mex, on
the narrow strip of land between Lake Mariout and the sea near
Nexandria, by means of which the Jevel of the lake was maintained
at about 24 metres below sen Jevel

But the svstem still (ailed to meet all requirements in one
respect.  The increased area of cultivation demanded more and more
water, with the result that the total supply available in the Nile in
a Jow vear was not sufficient, while even in the best veurs there was
a period of great scarcity in early summer before the arrival of the
Aood.  To meet this shortage the idea wus mooted of a great stor-
age reservoir at some point (ar up the Nile, which could be fifled
at the end of the flood, and held ready to supplement the diminishing
supply in the Nile in spring and carly summer.  Such was the
scheme of the Assuan Dam, which was completed in 1902, and now
the Nile svstem may be compared to a long lock, open throughout
to the sea in flood time, but closed at the Tower end by the Delta
Barrage during spring and summer, and kept full o the pecessary
level by the carefully regulated emission of the water stored up in
the great reservoir at the first cataract.

The regulation and distribution of the water supply is embodied
in the svstem known as ** rotations,’’ which, however, are of two
kinds. Summer rotations mean that during the early summer there
is not enough water in the canals for every cultivator to take as
much as he likes. All the larger “canals are therefore divided by
regulators into three sections, which are open or closed to the culti-
vators of land a]ong their banks m * rotations "7 of six days open,

* \Iajor lnow :nr) Hanbuq Bm\\n, “ Hxstory 0( &he Delta Barrage
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and 12, 15, or 18 days closed.  Thus, under easy conditions, each
section is open for sin davs, and closed for 12, Le., six open out of
18, (This is now usually made seven out of 21, so that each section
opens in turn on the same day of the week, which is more con-
venient for administration).  Later on. or with less ample supply,
a rest day is inserted between the turns, upon which the whole
canal is closed 1o allow the water 1o rise fo the necessary level in
the next section, thus giving six davs open out of 21, If water js
very scarce it may be necessary {as it has been in 1912) to inscrt
two rest days, thus giving only six open out of 24, thus :-——

[ Cromed | C

A | “ed

[2]3{4]3(6]7 s 0[10 11

[12]13]14]15]16[17 18|19/ 20 |21

To take water from u section during the closed period is a
eriminal offence, The length of the rotations, or interval between
the periods, varies according 1o the supply available, which aguin
depends on two main lactors- ~{a) the height and the date ol the fall
of the  previous  vear's  flood,  Dbecause  these  regulate  the
date  of urival of the point of fow  Nile at which the
water  stored  in Assuan must be drawn oon to supplement
the falling river, aond (b)) the probable date of arrival of
the coming  flood, for obvicusly the rotations of  water avail-
able  depend  chiefly  {the total stock of water available being
practicalfy the same in every vear and limited only by the size of
the dam) upon the length of time over which that stock has to be
spread. Thus, a low or early falling flood in the previous autumn,
followed by a late flood in the following summer, produces the worst
conditions of summer supply: while a latc or heavy flood in the
previous autumn, such as in 1908, followed by an carly or high Nile,
as in 1909, means that the summer rotations are reduced to practi-
cally nothing at all, for there is ample water to carry over from the
lowewater point in. say, March or April, till the arrival of the flood
in July.

But these ' summer rotations '’ must be distinguished from the
" flood rotations,”” which serve an entively different purpose. After
the arrival of the flood the chief object of regulation is to preveat an
over-supply, and this has bec¢n attempted by running the main
canals in periods of alternate weeks at high and low level. The idea
is that « canal running at high level is bound to cause a certain
amount of infiltration of water into the low Jand adjoining. especially
if the soil is not of an impervious nature, while a canal ruoning
empty is réally acting for the time as a drain, and drawing back
superfluous irrigation water. At the same time this serves a second
important purpose. The fellah, whose one aim in life is to get all
the water he can, ts very slow to believe that under the new condi-
tions of ample summer supply he may damage his crop by over-
irrigation after the flood arrives. MWhere Berraha irrigation is avail-
able he simply turns on the water and leaves it flowing, sometimes
not even taking the trouble to come back and close the channel at
night.  Practically the only.way to remedy this tendency to over-
irrigation is to withdraw. the water supply altogether at intervals
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by almost emptying the canal, so that the water falls below the fevel
of his intake.

A further point in connection with water control must be men-
tioned. 1t was found that the areas devoted to rice growing in the
novthern parts of the Delta require an amount of water dispropor-
tionate to their vatue, for rice must stand continuously in water,
which must be frequenlly rencwed. The area upon which rice culti-
vation was 1o be allowed was therelore defined and restricted when
necessary—yery severely, for example, in 19120 The drawback of
this is that rice is a reclamation crop which cleans out salted land,
and the resteictivn of such cleaning crops s to be regretted.  (See
Report of K. A\ S, Commission, 1908.)

A further ditliculty arose with regard to the durra or maize
crop. This, which is the staple food of the lellaheen, used to be
planted after the arrival of the lood.  But the new sy<tem of peren-
nial irrigation made it possible 1o plant it much before that, though
probably only by the consumption of a great deal of water 10 the
detriment of other crops, To prevent summer water being thus used
for durra to the deprivation ol cotton, it was forbidden to plant, or
at least to waier, maize antl o certain date fixed by what is
generally known as the ** Sharaki 7 decree.®  The date of this decree
depends on the summer supply.  If that is sufficient the restriction
may be removed before the flood arrives, the rotations being, how-
ever, retained, and this produces an illogical result.  In order to
control the supply of water, no cultivator may erect water-lifting
machinery drawing water from a canal without the permission of
the irrigation authorities, whose business is to sce that the capacity
of the pump is not oo great. The standard generally applied is
that it should only be large enough to water 40 per cent. of the land
in the usual six days open turn, that being supposed to be the
maximum area under cotton in a threcvears' rotation. it is
notoriows, however, that a two-vears’ rotation is the more common
nowadays, but the official attitude s entirely opposed to this, and
to recognise or condone it by changing the 40 per rent. standard
was, of course, impossible.  But when the *‘sharaki’’ decree is
taken off it means that the whole area of the land is put under culti-
vation, vet as long as the rotations are on, i.c.. until the arrival of
the flood, the maximum supply by pumping available for the land,
according to the regulations, ix only 40 per cenli Hence the
burning desire of the fellah for shorter rotations, and the efforts of
the irrigation officers to make the removal of the “‘sharaki’™ decree as
early as possible, and to get rid of the summer rotations altogether
as s00n as possible. In 1909 the date of the “'sharaki "’ decree was
nearly a month earlier than in previous years. Since 1909 relief has
heen given by suppressing the rest days as soon as any rise at all

* This. bowever, must not be confused with the exsmption of *sharaki'
lands from land tax already referred to.

T Pipes for free flow irrigation must also be authorised by the Irrigation
Department, and are restricted to a diamefer sufficient to irrigate l_he whole area
in the seven days of Flood Rotatious, for practically the whole area is under crop
in flood. Where free flow irrigation exists in summer the correct supply is given
by reducing the number of days in which the canal is at the high level necessary
or free flow irrigation to three instead of six. E
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made itself felr in the Nile with the approaching food, thus giving
seven davs open out of 215 then, by allowing the turns to overlap
w o day, giving cight open oun of 210 The overfap may be increased
gradually until the arvival of fulf flond ends the summer rotations.

The alleged drawback ol the cardy withdrawal of * sharaki ™ s,
however, that in the anxiety to give carly water lor the durra the
interests of the cotton erop are liable 1o <ufier, Tor it is now prety
generally admitied that the carly withdriwal of the summer rosa-
tions, followed by the apparenthy imevitable over-watering, is not an
unmixed advantay Thus, in 1999 the summer rotations were very
casy | the " sharaki 7 decree was dated June 20th to june 30th, and
the entite withdrawal of summer rotations practically coincided with
it. This seems 10 have given rise to the impression that it was the
carly suspension ol the " shuraki " decree which is injurious to the
cotton erop. Under this impres<ion many have been discussing the
question whether the durra crop must be delayed, and, therelore, in
all probability exposed v risk of loss, in order to save the cotton
crop from damage by carly watering, which means in most cases
over-watering.

This impression, bowever, is not correct, the error Iving in the
assumption that the removal of the * sharaki ™" and the immediate
wiving of an almost unlimifed water supply are practically synony-
mous.  The probable cause of the damage in 1909 was the abun-
dance of the summer supply, and the early arvivil of 1the Bood, which
permitted high levels in the canuls throughout the summer--there
was prictically no summier scarcity at all—and the early removid of
the summer votations,  In o year of poor or average summer sup-
plv, bowever, the carly removal of the " sharaki "7 would probably
not be injurious to the cotton erop through excess ol water, pro-
vided the water levels in the canals were kept low, to prevent infiltra-
tion and reduce {ree How supply, and provided alwo that the summer
rotations were setained ) the usual date, abour August 15th.

Even in a vear of earhy flood, like 1909, the safer conditions of
a late Noad can be produced in the Delta canals, by escaping the
surpius water in the river down the branches of the Nile to the
sea.

In view of this explanation, it is maintained that there is really
very little need for such an unfortunate opposition between the two
crops. It must be remembered on this point that the durra crop
is the fellah’s food supply, while the price of his cotton goes chiefy
to pay his rent, taxes, and debts,

(3) Since the Completion of the Assuan Dam.

The Assuan Dam completed the system of which the Delta
Barrage was the foundation. Since 1902 water scarcity has, rela-
tively speaking, ceased to exist. In Jow vears every ounce of water
is still required, while the equitable distribution of the available
supply requires the constant care of the whole irrigation staff.
Daily and hourly they have still to refuse piteous appeals for more
water, for the habit of the old days dies hard. lu bad vears, too,
such as 1912,there are districts, mostly at the tails of canals, where
really serious shortage is still felt, but on the whole the system has
been a triumphant success.
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The improved conditions showed themselves in maoy ways.
Summer rotations in the Upper and Middle Zooes were much
easier.  The supply of water everywhere was inercased, new ircas
were brought under cudtivation which o former vears were  not
waorth cultivating, even in a goad vear, because in i had vear they
would not veceive water,  With water at o higher fevel in the canals
berraha brrigation becarne still more vommon. The increased ~upply
also made it possible ta undertake the conversion to perennial rris
gation of the last remaining basins in Middle Egvpt, namely, those
of Giza, Beni Souct, Minia, and Assiot, The ondy thing which s}
scemed 10 be outside the limits of the increased supply was the
extension of rrigation for the northern districts as i condition prece-
dent to the reclamation of the Berrari

It was, therclore, decided tu proceed with the heightening of

the Assuan Dam by another & metres, thus making 1t possible to
raise the water level for storage hy 7 metres, and increasing the

available storage accommodation by 1,400,000,000 cabic metres.
This work, which was taken in hand in 1907 and is now completed,
brings within sight the reclamation of the Bervavi, and that involves,
as the Brst step, the provision of a whole system of new drains,

But in the meantime other events had brought the question of
drainage sharply to the front.  The steady fall in the vield of cotton
per feddan culminated in the disaster of 1909, when a crop, which
up to the third week of October promised to beat all previous records,
suddenly wilted and fell 1o the yround, with the result that in one
week the estimutes dropped from 74 milions of kantars to little
over 3 millions, and the actual oui-turn was only 5,000,772 kantars,
Such a disaster naturallv aronsed great discussion, hut out of the
innumerable explanations put forward one gradually assumed promi-
nence, namely, excessive water supply.  Mr AW, Lawrence Balls, then
Botanist to the Khedivial Agricutturat Society, now in the Govern-
ment  Agricultural Department, pointed out that what wus hap-
pening to the plant was exactly the result which might be expected
from the asphyxiation of the root svstem of the plant by the sudden
rise of the " water table’" ar Jevel of the subsoil water at o critical
period of the plant’'s growth, while all available knowledge of tha
actual water conditions throughout the Delta went to confirm the
theory first put forward by the late Mr. J. R. Gibson, of the State
Domains, that the damage was due to too much water.  Subsequent
discussion has modified first opinions as to the exact wayv in which
the damage is done in particular cases, but the principle is now
generally admitted that the level of the subsoil water is an essential
factor in the growth of the cotton crop; rhat in the Middle and
Lower Zones at least that level has been materially raised in recent
vears by the increased irrigation facilities; that the raising has heen
due to two main causes—(a) infiltration of water into the subsoil
from the Nile or from adjacent high level canals, and (b) excessive
surface watering by irrigation, the relative intensity of these causes
in each case varying, not only according to the situation and level
of the ground, but also according te-its porosity or otherwise.

‘The remedies were more obvious than casy. To lower the level
of the canals wherever possible, and to teach the fellah the danger
of over-watering were only the $rst steps. The entire renovation
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of the existing drainage system was also clearly indicated, as well
as ils extension to furge arcas of the country where practically none
exists, Thisg it wis soon proved, was not only necessars to prevent
the conditions of 1909 being repeated, but would be the cssential
preliminary to any attempt to cure the damage done by the gradual
rise ol the water table culmipating in the Houd of 1909, for the
damagre was partly cumulative. The rise ol the water table from
the salted subsoil to the surface or near it left the ground in a
soured and salted condition, which did not entirely or immediatcly
disappear with the subsequent fall of the subsoll water to its old
level. Tt therelore became apparent that @ great deal of what prae-
tically amounted to reclamation would be required. 1o restore what
had formerfy heen pood land to its proper condition, and the firse
step o such resforation was the provision of drainaye.

Exerything, therefore. pointed 1o the necessity of the whole
guestion of drainage being tuken up at once and thoroughly,  But
the ditficultics were cnormous,  Financial cousidecations alone weie
enough to cause hesitation, while incomplete knowledge as 10 the
read rause of the trouble scems 1o have justificd a policy of caution.
The conditions of the subsequent years 1910 and 1911 went far to
contribute to such an attitude, for the relatively good crops of these
sears have done much already 1o make the public forget the lessons
ol 1909, On closer examination, however, it will be Tound that
these years really bear out the same lesson as that of 1903, The
1908 fAood was the first high tood after a long series of relatively
fow vears, and the Nile did not (alf to the lowswater point until very
taie i the following spring. By that time it was already known
from the gauges which now mark the rise of the river from the
lakes to the Cawro Barrage, that the coming Aood was to arrive
early.  The irrigation authorities thereflore saw that the conditions
of the summer supply were 1o be exceptionally favourahle, and
though rotations were luid douwn as usual, these were very e
and in the event the water supply proved so ample that there w
practically no need to enforce them. Then came the flood, three
weeks earlier than usual, and rising quickly to practically the same
beight as in 1968, The resufr was just such av might have been
toreseen.  The country had never had time to dry up during the
summer, and was like a sponge only half squeezed dryv. The full
supply thrown upon the fand so much earlier than usual brought
matters to a crisis, and in many districts throughout the country
the ficlds were absolutely waterlogged, the water Iving just below, if
not actually above the surfave.  The result was verv serious boll
shedding, whirh, coinciding with a bad attack of boll worm, involved
the loss of a large part of the expected second picking, and prac-
tically the whole of the third.

The marked difference of the result in 1910 was mainly due to
what are now recognised, by a peculiar revulsion of public feeling,
as more favourable flood conditions.  Though of average height, the
Nile Rood was late, with the result that summer rotations were more
strictly enforced and the period of over-watering greatly delayed,
and the advantage thus gained was further cked out by the weather
conditions during the autumn. An unusual spell of fine, warm
weather, lasting till late in the year, assisted greatly, by promoting

HES
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evaporation, in the prevention of exces rer in the soil, with
the result that the vrop, which in October was estimared at oniy
6% mithions, actually beat wlt records, and finadly gave a totat out-
turn of 7,573,537 kantars.

Apalogous conditions in 1911 produced a similar result.  In
spite of it heavy attuck of cotton worm during the summer, the
latencss of the Nide flodd, followed by another bne, warm autumn,
again, much o the surprise of evervone concerned, brough out &
crop of almost record dimensions (7,424,208 kanta

Fortunately, however, these relativels good results have not fed
the responsible authorities to overdonk the danger of the repetition
of the conditions of 1909, To make that impossible requires more
than regulation of the water supplv, which would be furile without
the entire re-casting and extension of the drainage svstem.  Large
expenditure on a comprehensive scheme of this sort is the first step
towards remedving the dumage done. 1t s also the only way (o
derive the full benefit from the expenditure on the raising of the
Assuan Dam.  The yeclamation of the Berrarn would of itsell be
suffictent amply to justify that expenditare,

The present position ol the whoele guestion may therefore be
summarised a~ follows 1—

(1) The Upper Zone has siow an ample water supply under the
worst conditions as 10 the Hood, and probably too much in good
years, owing to the casy summer rotations and the tendency of the
fellaheen 10 over-water their funds, especially after the flood arvives,

{2} The Middle Zone has alse recened i greatly increased water
supply, and, as natural drainage is insufficient and artificial drain-
age has not kept pace with the increased irrigation lacilities, there
has been considerable damage done by the raising of the water
table and the deterioration In salting aond water-logeing of what
was once good land.

(3) The Lower Zone is almost entirely withow cither irrigation
or drainage. If the latter were provided the raising of the Assuar
Dam will now provide the increased water supply necessary for
irrigation and rerlamation, for which therefore thix district is now

ripe.
THE GOVERNMENT SCHEME.

The proposal, elaborated by Mr. Murdoch dlacdonald, C.M.G.,
Under-Secretary of the Ministry of Public Works, and which is now
in process of being carried out, s to provide drainage meantime
only for the Middle and Lower Zones above described.  This deci-
sion rests upon the befiefl that the Upper Zone does not require
drainage, or at least that jt can wait. It is not thought that much
damage has been done by water in these high-lying lands, which
are sufficiently above sea level to possess natural drainage. It is
hoped that it will be sufficient in their case to introduce a more
careful system of regulation of the water supply, so as to mini-
mise infiltration of water into the spisoil, and to check as far as
wossible the tendency of the fellaheeft to over-irrigate. These ends
may be secured by the following means: (a) By keeping the canals
permanently at a lower level, so a to reduce if not practically to
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ubolish ™ berraha ™ irrigation, which is already relatively uncommon
in this zone during summer.  As fong as the fellab gets water for
nothing he will not exercise diseretion in the amount taken,  Noth-
ing but the absolute impossibility of getting it, or the labour of
pumpinyg it, will eflectually cheek the tendeney to excess.  In spite
ol the fuet that the wbolion of " berraha ™ irrigation will mean an
outtay which in relatively serious to the ‘small proprietor, it is
strongly held by many of the best suthorities that it would be
worth it To make him Nt the water, thuugh it were only a
couple of feet, would cost little, and would repay him in the long
run by an increased crop. () By running the canals full and enmpity
in alternate periods.  The usual period for these food rotations
1 seven davs full and seven days empty. At the same time this
svstem of flond rotations should he extended over the whole coun-
try, and continued throughout the winter, from the arrival of the
flood till the commencement of summer rotations in the following
summer.  Until recently the canals ran full a1l winter, except for the
period of sbout 40 duyvs, when they were entirely closed for winter
clearance.  {c¢) A great deal could be done in the direction of keep-
ing back the high levels in the ranals at the beginaing of an carly
flood, which would otherwise fill the canals too carly.  Ar present
the Delta Barrage is closed down [rom about April to August, and
the very first rise in the river is utilised to raise the level in the
canals, long before the date at which in the old davs the arsival of
the full Avod brought high levels to the canals.  The result is the
anticipation of Aoud levels in the canals, which in seurs of early
flood, such as 1909, is of very doubtful advantage.  Such regula-
tion, of course, can only aflect those districts irrigated entirely by
canals: nothing can be done with the Nile or the lands directly
watered from it.  But even an experimental regulation of the level
in the vanals during a vear of carly flood would offer a most useful
comparison berween the effect on the fands adjacent to the Nile and
those served by the canals. Infiltration of subsoil water from the
Nile and the high-level canals has certainly had a considerable share
in the damage in past vears. Ta control the one while the other is
bevond control would provide a very useful object Jesson in the
causes of the damage.

It may be said that these proposals will cause an outery among
the fellabeen, who are to be deprived of the easy water supply which
1hey have enjoved of recent vears. But it is almost admitted now
in Egyvpt that to give the feflah all he wants in regard to water
js not likely to be the wisest course. Indeed, perhaps the worst
indictment of the policy of the Irrigation Department in the years
previous to 1909 is that they did to seme extent follow such a
policy.

But while it is not proposed in the meantime to tackle the
drainage of the Upper Zone, the possibility of such an extension has
been carefully kept in view, and nothing is being done under the
‘present scheme which will not fit in with such a development if
thought desirable later on. At present public opinion, of a much
higher grade than the fellaheen, is certainly not converted to the
necessity for it.

With regard to the Lowerc and Middle Zones, the broad out-
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lines of the Gouvernment scheme are us follows: It is proposed to
deal with the whole country by sections, 1aking two scetions at a
time. Already a commencement has been made with two sections
known as the Western Behera or Mariout Scheme, and the Central
Gharbieh or Borollos Scheme, and it is hoped to have these finished
in from three to four years. The remainder of the northern arca
will probably fall into about six more scetions, und the whole work
i» estimated to occupy about 16 years.

The following general principles have been hid down for the
two sections of the scheme now in hand: (1) The whaole country is
1o be covered with a network ol Government drains, with secondary
and tertiary channels Jeading o them, and so olose r1ogether that
no part of the district will be more than 2% kilumetres from a
Government drain.  As part of the land to be drained is at or under
sea fevel, an artificial outfall must be provided, and this will he done
by great pumping stations, crected and maintained by the Govern-
ment at the tails of the main drains.  The level of the dvains will
be such as o give a minimum of 1'50 metres (5 feet) betwenn the
surlace of the water in the drains and the surrounding soit level.
This will hold good for all Gosvernment main drains, as well as
secondary and tertiary, and it means that, even making the fuflest
allowance for greater slope in private channels, no field in the whole
area need have less than a clear metre of effective depth of drainage
in the drain along its borders. (2) The slope of the main drains is
to be not less than § centimetres per kilometre, or gnhgn. Thisis a
very ample slope for draing of the dimensions intended, and should
greatly assist in the work of keeping the drains vlear of silt and
weed.  Special arrangements will, however, be made, in view of
the necessity of clearance, and wherever possible the drains will be
kept clear of all permanent obstructions, so that dredgers may pass
up for clearing purposes.

@

These genera) conditions may be supplemented by the follow-
ing details of the two schemes now commenced,

WESTERN BEHERA SCHEAE
It had at first been intended to include the land drained by the
existing Khairy drain, which at present has its outlet in Lake Edku,
in the scheme for this section, and replace it by a new drain, follow-
ing, instead of crossing, the contour.  [n view of the fuct, however,
that this drain had recently been entirely remodelled at great expense
and was doing the work quite efficiently, it was finally resolved to
omit that section from the present scheme, and 1o leave it to form
part of the adjoining section next to be dealt with, which will drain
into Lake Edku. The reduced area of the scheme thercfore is now
480,000 feddans, the whole of which will be served by the main
drain, having its outfall at Mex at a level of 6 metres below sea
level. It will include the whole of Lake Mariout,
The whole of this area is now being surveved in detail, with a
view to laying off the lines of the proposed main drains.
The pumping station at Mex will consist of 12 pumps, driven
by steam engines capable of developing 1.000 h.p. each. It will
{ift the whole drainage water of the area through a height of
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6 metres {(xav 20 feet) into the sen, and is caleolated 1o deal with
the masintum quantity of drainage water in flood time on the hasis
of 15 cub. metres per feddan per day.

The pumping installation s, of course, designed for the maxi-
mum flond supply, and during other parts of the vear a large part of
it will not be required. “

To ensure i steady supply of water at the pumps a small wrea
o1 the lowest part of Laske Nariout, ¢lose 10 the pumps, Wil be Teft
to form a basin or compensating reservoir.

CENTRAL GHARBIEHM SCHEME,

This scheme is ta dritin an area of 470,230 leddans by one main
wchannel having its outfall at the pumps at Khasha, near Baltin,
which will lift the whole drainage of the avca into Lake Borollos
through o height of 3 metres.

1L may be added that when o is found desirable to drain the
arcit of Luake Borolos itscll, this can casily be done by providing an
soutfadl drain from the pumps at Khasha to the sea.

According to the vevised plans the pumping installation ot
Khasha will consist of 12 pumps, driven by either steam or Diescl oif
engines, capable of developing whout 400 hop. cach, and of hiting a
total amount of wiuter cquivalent to a flood maxtmum of 15 cub.
metres per feddan per day. A small compensating reservoir, simi-
far to that at Mex, will be formed by dredging close 1o the pumping
station.

POINTS OF CONTROVERSY.

So large and important a scheme, involving @ revolution in the
drainage of the country, has naturally aroused controversy on many
points, the most important of which may be summarised as fol-
bows 1 —

(1} Whether the whole acheme  should be undertaken by
“Government alone, or whether the whole or any part of it should be
left to private enterprise, either in the forin of drainage and reclama-
tion companies, or the cultivators themselves.

(2) What depth ol drainage should be provided, this involving
~dlso the question of the slope to be wiven to the Government
-drains.

(3) Whether drainage should be hy gravitation or by pumping,
-and if the latter, whether the pumping should be concentrated in
great central installations at the tails of the drains or divided into
zones with separate pumping stations.

Of these three questions, the first practically settles itsell in
‘Egvpt. With large numbers of small proprietors, most of whom
possess no capital, individual drainage which could be anything

-approaching effective is impossible, not only because the cost is
- quite beyond the means of the average feilah, but because the diff-
-culties of separate ownership rerider a unified scheme impossible.
It is beyond argument that main drains at least must be laid down
-on one centrafised plan. Past experience has shown that the
separate ownership of small plots of ground offers almost insuper-
-able difficulties to the execution of even small private drains. One
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proprictor, who, being more advanced than his neighbours, desires
to drain his own lands, finds his way blocked by an adjoining pro-
prietor, whuse Jund Jies between his and the necessary nutfall,
The existing powers of the law o compel a right of way are lar
from efficicat; indeed, they practically apply only to ircgation and
not to drainage channels at «dl. 1t was ondy this vear thut & means
wax provided of deatingswith foreign landholders on this quest

Where, owing to the want ol sufficient natural autfall, wn
artificial depth must be obtained at the tails of the drains by pump-
ing, as s admittedly pecessary in the Behern scheme, it s obvions
that the work can only be carried owt by o central bady, and pist
experience goes te show that the entrasting of such work 1o pri-
vate companies is got likelv ro give the best resalts. Phere s,
therefore, practivally no question pow that the auly wiis in which
the present scheme eould hive been earried out is by the Govern-
ment.

There stifl remains, however, the guestion whether the drainage
which the Government proposes to give to the areas affected will
meet the maximum requirements of every part of 1he wreas aflfected,
or whether in certain districts, or throughout the whele area,
supplementary pumping, fo give w greater depth of drainage, wil)
be found either pecessary or profituble. The answer to the question
turns mainly upon the second point of controversy ahove indicated,
namely, the depth of drainage required.

The guestion of the maximum depth of drainage desirable s
realls the crux of the whole controversy, and the answer depends
mainly on one Tactor, namely, the requirements of the cotton plant.
Some apology may be necessary at this point for the assumption
that the cotton crop is the only one to be considered in this guestion
of drainuge. 1Cis a popular fallacy that the cotton crop is the ondy,
or even the most important, source of pl s agriculfural wealth,
This idea 1 ‘

often scen in the outery against the so-cafled ** one
crop ' policy of Egypt. The exaggerated importance of the cotton
crop is easily explained by the lact that it bulks o Jurgely in the
exports of the country.  The vulue of the record cotton crop of
1910 was estimated at over £.F.35,000,000, & sum, by-the-way,
considerably in excess of the declared vadue of the 1otal exports for
the vear. But these Hgures give u very unreal impression of the
true relative importance of cotton in Egyptian agriculture.  3s a
matter of lact, the area under cotton is not the largest of her crups,
for durra {maize) occupies an even larger ares.  1n 1909 the figures
were: Cotton, 1,642,610 feddans; maize, 1,840,653 feddans.
Again, as already mentioned, from the point of view of the small
native cultivator, the durra crop is in a way mare important than
the cotton, for the latter only goes to payv his creditors, his landlord,
and the Government Jand tax, while the durra is his chiefl article of
diet, and thergfore appeals to him much more directly,

The reason for the exclusive attention paid to rotton in the
discussion of the present scheme iS5 not economic, but hotanical,
tor it is now known that the cotton pl'\m is the most deep-rooted
of all the erops grown in Egypt, .md is therefore the ruling f{actor
in the question of drainage.
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The available informution as to the botanicuf character and
requirements of the cotton plant is due to the work of Mro W.
Lawrence Balls, already quoted.  He has shown conclusively that,
under lvourable conditions, the root system of the cotton plant will
go well over 2 metres below ground, and from this he deduces the
fact that, where a depth of 21 or even 3 metres is obtainable, it
should be given.  But the actual depth required varies greatly in
different districts according to the climate, for the rate of growth
of the root depends almost entirely on soi) temperature, being twice
as last at the most tavourable temperature as it is at 10 degiees
lower.  This fact has the most important bearing on the present
question.  \While in Giza province, where most of My, Ball's obs
vations have been made. a depth of 3 metres may be worth paving
for; it is guite certain that such a depth would be waste of money
along the Mediterrancan shore, where the chimuate is muorh rooler
and the growing period shorter. Tt is prohuble, therefore, that in
the northern districts the proposed depth of Ii metres will be ample,
while in the southern and warmer portions of the areas at present
under discussion there are no data available fo show how much
more depth of free subsoil would be economically proftable, for the
extra cost in excavation, as well as in the surface area accupied by
the drains, increases jn proportion to the desired depth.

But another point has also been emphasized by Mr. Balls,
namely, that the ruling factor in the history of the erop is not the
maximum depth of clear soil availuble, but rather the minimum, or,
still more important, the period at which the maximum changes to
the minimum, owing to the rise of the subsoil water in flood time.
It hax been proved that a deep water table in early summer draws
the roots of the plant down in search of water, and that the worst
damage is caused by a sudden rise of the water in flood time (espe-
clafly if the flood is early), asphyxiating the lower part of the root
svstem, and causing the bofl shedding which did so much harm in
1909.  The truth of this theory is now thoroughly established by
the fact that the failure of the crop in 1909, and its comparative
success in 1910 und 1911 are in direct correlanion with the dare and
height of the rise in the water table in autumn. It is immaterial
whether the increase of the subsoll water is due to infiltration or
surface watering: if the joint effect is to raise the water table till
it submerges the roots of the plant, mischief will result, in direct
proportion to the date and height of thar rise. A depth of only a
metre of clear subsoil, maintained throughout the whole season, is
therefore better than a depth of 3 metres in summer reduced to
1 metres in early autumn by the early arrival of the flood.

Applving these facts to the coaditions of the Lower and Middle
Zones, the Tollowing conclusions may be stated with tolerable cer-
tainty. In the Lower Zove the climate is certainly not suitable
for a very deep-rooted plant requiring a long growing season. In
the Berrari districts the Government scheme will result in a mini-
mum level of 1-50 metres in the Government drains, which will, 1
the greater part of the district, give an actual level of 1-75 metres.
This is believed to be ample for this district, if it can be maintained
at this uniform depth throughout the whole season. It is not likely
that the water table will ever sinf below that depth, because there
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is no drainage beyond thar artificially maintained by the Govern-
ment channels, and the level of these cannot be tower than that of
the 1ail pumps.  Again, evaporation in these northern parts is not
fikely 10 aflect the subsoll water scriously,  On the other hand, i
the druins prove sufficient 1o prevent the subsoil water ever rising
above the normal level, the chances of the cotton plant are excellent,
for it will guickly adabt itsell 1o the normal conditions. It must be
remembured, however, that the clficiency of the proposed drains to
maintain this normad fevel cannot be guaranteed.  Little is known
vet of the distance to which a drain can prove cfiective, especially
in view of the infinite variety in the nature of the soil in Egypt,
and it is quite likely that cultivators who rely  entirels on  the
Gavernment drains to carry off whatever amount ot water they
chopse to throw on their lands in fluod time will find the drainage
quite insufficient, It is cerwain thar, esperiully in heavy, imper-
vious soil, privare owners will find it necessary to supplement the
Government drains by a svstem of private drains, leading into the
Government  draiy RBut it is bevond doubt, judging from the
experience of existing land companies, such as the Aboukir and
Behera Companies, that to give even a metre of drainage results
in a very marked improvement, which is shown by the land fetching
as much as £.E.100 per acrc.

\With regard to the Middle Zone, the question is not so easily
answered. 1t is certain that the minimum depth which the Govern-
ment prop to give will be a great improvement on the average
conditions existing in these districts now. Whether more might
be desirable, it is impossible to say at present.  As far as engineer-
ing difficulties are concerned, it could be quite easily given under the
present scheme, but it is difficult 1o say whether the gain would
cover the increased coxt. It is more than doubtful whether decper
drainage would be appreciated in the present state of knowledge
among the small cultivators.  Where drainage has already existed
for some time they are only now learning to take advantage of
it.  Passing along a good Government drain one often sees private
drains run into it at a much less depth than could easily be given,
simply bevuuse the fellah does not think ir worth while to muke
them as deep as he could. 130 metres is therefore more than is
likely to be taken advantage of for some time to come. It would,
however, be short-sighted policy to limit the possible developments
of the scheme in future to the depth at present decided upon.
In preparing the plans for the present schemes, therefore, provision
has been made in all permanent works along the line of the drains
for the possible deepening of the drain by a further 50 c¢.m. in the
future.  This, then, provides for a depth of 200 metres in the
future, which, in the present state of knowledge and in view of the
climatic conditions of the district, may be regarded as a safe
margin.

There still remains the third point of controversy—whether the
drainage to be given by the Goverpment system should be entirely
dependent on artificial outfall maintained by pumping, or whether
it would be possible to deal with parts of the area by gravitation.
Admitling that a large part of, the country, including practically
the whole of the Behera, must be dependent orr pumping, there are
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two methods of carrving it vut: (@) By running the main drains
at o low Jevel, su that private drains throughout the whole area may
driain into them Ino gravitation (berraha), the whole contens of the
drain being finally raised to the outfall at the sea or the lakes by
central pumping installations at the tails of the main drains; or (h)
by runping the main drains by gravitation 1o the sea, thix involyving
more or tess high main dridns throughout, intw which the sccondary
drains of the whole arca would be pumped by sectional pumping
mstallations. These pumping sections or zones would consist of
5,000 1y 10,000 fedduns cach, generally plared on both sides of the
main dratg, with a syphon underneath the canal connecting the deep
drain on the fur side 10 the pump.

The advantages claimed for the scetional pumping system are
casily understood.  In the first place high-level main drains {(mean-
ing not necessarils drains at a higher level than the adjoining land,
but merely drains of less depth than proposed under the Govern-
ment scheme) would, of course, cost much less, in the first place,
for excavation, as well as for the purchase of Lad tor surface and
works. ™ Again, 10 it can be shown that there is wny considerable
portion of the arca which might be drained direct 10 the sea by
gravitation, as might have been possible, for example, in the Central
(Grharbieh scheine, it does secm uneconomical to turn this drainage
into a deep drain, from which it has in the Jong run 1o be pumped
into the s In the Behera scheme thix argument appeared in a
modibed form.  There was practically no part at all of the area
which could be drained without some pumping.  On this point i
great deal depends on the relative 2 of the area, which might he
dealt with on the more economical method, and this again, as
already pointed out, depends on the degree ol fall or slope 1o be
wiven in the main drains,  The raising of that slope to 5 c.m. per
kilometre may be thought excessive, but it is ar least erring on the
side of safety.  These main drains are the basis of the whole
system, and the one thing essential is that they must be kept clear
and running frecly. A steeper slope mean< better flow in every
way, easier muintenance, and less clearance, and it is difficult to
find any other consideration of sufficient weight to sct against that.
If it be admitted that the proposed slope is justifiable, then the
possible saving in respect of the area which could be drained with-
out puraping is reduced to relatively small figures.

There is, however, a further argument put forward for the
sectional pumping scheme, nameh, that in all cases the pumping
required for cach section would be reduced to the minimum, iec.,
where a section lics comparatively high a small lift into the main
drain would suffice to give it deep enough drainage.  Thus, the
whole drainage of that section would onlv require to be lifted, say,
1 metre, instead of being thrown into the main drain and finally
lifted, sav, 3 metres into the sea, and, of course, the cost of pump-
ing is directly proportional to the height of the lift.

Or the same argument may be put in another way, that under
the sectional system it would be possible 10 give every section
exactly the depth of drainage it requires.  Thus, a pocket or

* But 10 prevent seepage, they would require deep ‘' gannabias’ or parallel
catch drains, which would more than counterbalance this gain.
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depression could he given deep drainage, while un adjoining high-
lving section would require much less, and anly the drainage of the
deep section would require to be lifted through the o)l heipht.

The exact weight to be ghven to these arguments depends almost
entirely on detailed knowledge of the particular areas involved.
I the district embruced in either of the present schemes included
many arcas of irreglar depth, so that adjuining  sections gave
widely different conditions, shere mighy be murh 1o be said for she
sectional method. The strength of a0 chain is the strength of s
weakest link, To remedy the weakness of certain links Ly
ing the weight of the whole chain proportionately is certaindy less
ceonomical than o take out all the we Tinks and put them i«
<hain by themselves.  But the question s one of favt, and thoxe
who know the districts in question are alone competent to judge.
The contour maps of the district scem rather 1o show o steady and
«radual slope from the south to the north, with only oceasionad small
pockets or depressions. So fur [rom the proposed sehemes my
a great deal more than necessiey 1o the most of the country, in
order to give the necessary minimum 1o the worse pists, it ix
rather o case of uniform slope from top to buttom, ~o that the
maximum depth of excavation at the worst point will not greatly
exceed the minimum at the best. The few small depressions or
pockets which do exist can castly be dealt with specialiv, cven 1o
the extent of abandoning the mimimum depth in their case ruther
than unduly increasing the depth throughout the whole system. s
i matter of fact, the plans, so far as already preparcd, do not show
amy great diffcrence between the deepest and shallowest excina-
tinns.

mereas-

It scems, therefore, not to be putting this argument uolairly
to say that it resolves itsell into the question of an arew of dhout
125,000 feddans in the Central Gharbich scheme, and, while admit-
ting the weight of this, it comes 10 be simply a question of relative
advantage.

A further advantage is claimed for the high-leve) drain scheme
that the tails of all the irrigation canals, many of which are ar
present turned into other ranals going further north, and finally
lose themselves in o rather indefinite way in the Berrari, could be
turned into the main drains.  This would ensure a freer flow in the
canals and a more efficient application of the flood rotations, hecause
a canal with a free outfow into a drain not very far away can he
thoroughly emptied in-its " off " week. Tt would, of course, bz a
very different proposal to empty canals into drains if these drains
had to be finally pumped out, but under the gravitation scheme this
would be unnecessary. -

This question seems also to be largely a matter of fact. So
far as the tails of the canals to the far north are concerned, it
should be equally simple to turn them into the main drain below
the pumps or run them direct into the sca at any other convenient
point. As regards the existing tails of the canals further south,
which at present find their way into other canals and thence to the
sea by gravitation, it is probably true that this is not as good an
outfall as the proposed emptying into the main drain, which also
finds its way by gravitation to the sea. But it must be remembered
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that the essential sequel to the present drainage schemes is a very
wreat development of the irrigation system {n the northern districts,
and it is probable that when these extensions are completed many
of the canals which at present fose themselves in the Berrari will be
carried dircet through to the sca, with an ample water supply in
them and ample duty for it 1o perform.  There will then be less need
tor 1oils of canals yunning into drains. "

[t remains now 1o state the objections to the high-level schemc,
and the advantages of the central pumping scheme proposed by the
Government.  In the first place it may be pointed out that, so lar
as these drains were really high Jevel, fe., above or not much below
the sarrounding soil level, they would simply he adding to the
already objectionable number of wuter channels which, owing o
their fevel, hine bhelped 10 saturate the surrounding soil by infiltra-
tion,  Needless to say, a drain carcving salt water at that fevel is
s1ill more objectionable than a canal which carries sweet water.

1t is doubtlul whether the remedy proposed tu meet this abjec-
tion, viz., " ganuabias,” ov pavallel catch drains, would be effec-
tual. The wavs of infiltration water in the peculiarly variable sub-
soil of Fgypt still feave a great deal to be lound out. It is guite
capable of finding its way straight down through the bottom of the
canal, wravelling laterally under the ** gownabio,” and roming up
again at a considerable distance.

It need only be mentioned in passing that in Bebera a gravita-
tion drain, besides serving only a very limited area, would for a
large part of its length be running in an embankment several
metres above the survounding soil. It is not supposed that such a
scheme would be sertoushy suggested.

But the chiel advantages ol the central pumping scheme are
the obvious ones of simplicits und economy.  Of these the former is.
in Egvpt hardly less important than the fatter. A system which
would nvolve, in the Central Gharbieh scheme for example, 14
separate pumping stations i place of the one at Baltim proposed
by the Government, will immediately suggest to those who have
experience of running such work in Egypt, very serious danger of
inefficient running, carelessness and stupidity leadiog to all kinds of
unsatisfactory working and damage, for which the Government
might be held responsible. Engincers are neither born nor made
in Egvpt. and to find an efficient and reliable staff for the number
of pumping stations which would be required by the time the whole
of the Delta had been covered with such stations, is more than aoy
man who knows Egyvpt would care to face.

But the argument of the enhanced cost, both of construction
and maintenance of a large number of small stations, will probably
be the most convincing argument to the professional engineer. One
large station 1s so obviously the most economical way of dealing
with the drainage that it will require very strong arguments on the
other side to outweigh it. .

With this outline of the considerations affecting the general
drainage projeets of the Government, the matter may be left to the
consideration of technical experts.

! Youx A. Topn.
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PROGRAMME

OF THf VISIT OF THE DELEGATES OF THE INTER-
NATIONAL FEDERATION OF MASTER COTTON
SPINNERS AND MANUFACTURERS ASSOCIATIONS
TO EGYPT.

Seapay, 27TH OCTOBEKR, 1412,

2 p.m. Arrival of most of the delegates at Alexandria. Landing
and drive througli the city to the Hotel Savoy.
& p.m. Dinner at the Hotel Savoy.

Moxpay, 28T OCTOBER,
0-30 am, Leave Hotel Savoy in carriages for the * Kom ¢l

Shogafa ™ and inspect the antiquities,

I pom. Lunch ai the Hotel Savoy.

Arrival of the remaining delegates per Austrian Lloyd

Steamer. Landing and drive through city to the
Hotel Savoy.

3 p.m. Visit to the Museum of the delegates who arrived on
October 27th.

8 p.m. Dinner at the Hotel Savoy.

Trrspay, 20TH OCTOBER.
10-30 a.m. Drive from Hotc Savoy.
11 aum. Visit to the Cotton Presses.
I pm. Lunch at the Hotel Savoy.
3pm. Visit to the Mugeum of Antiquities for those who
arrived on October 28th,

238 m ITh:cc special trains to convey the delegates and ladies
=80 P to San Stefano.

7-40 p.m. j

815 p.m. Banquet offered by the Alexandria General Produce

Association at San Stephano. A special train
will convey the delegates back to Alexandria.

WEDNESDAY, 30TH OCTOBER.
10-30 a.m. Drive from Hotel.
11 a.m. Congress Mecting at the Alexandria Town Hall.
A Paper will be read by Mr. W. Lawrence Balls, M.A .,
on the “ Deterioration of the quality of cotton.”
Discussion on Damp in Cotton and Seed Selection at
the Ginneries.
1p.m. Lunch at the Hotel™Savov.
2-30 p.m. Leave the Hotel Savay in special trains for a Garden
Party at Nouzha, given by the Municipality of
Alexandra. *
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Tavrrspay, 315t OCTORER.

9-15 a.m. JLeave the Hotel Savoy in special frains for the station,
U-4t1 .y, Leave by special train Alexandria,
In-23a.m. Arrival at Aboukir; walk along sea-shore.

About

Noon. Lunch on Aboukir shore. .

2 pm. Leave Aboukir by train for Maamourra.

Visit the Aboukir Estates. where tea will be offered by
the Aboukir Estate Co.

G-25 p.m. Return by train from Gabriel Station to Alexandria.

Fripay, Ist NOVEMBER,
Derra Excursioy ny TrRaix pE Luxe.

Sam. Drive from Hotel.
¢ . Leave Alexandria Station.
10-50 a.m. Arvival at Kafr-cl-Zayat.  Visit to the various ginneries.
1 p.m. Lunch in train.
3-30 p.m. Leave Rafr-el-Zavat for Tantah.
4-30 po. Drive through Tantah.
Tea will be offered by the Municipality of Tantah in
the park.
& p.m. Minner in the train.
10-3¢ pom. Leave Tantah.
10-50 pom Avrive at Mehallet-Roh.
Sleep v train.  The train will remain standing during
the night in a siding.

SATURDAY, 2ND NOVEMBER.

7-40am. Train leaves Mehallet-Rolu
853 a.m. Arrival at Sakha.

Ingpection of the State Domain.
12-30 p.m. Lunch i the train.
5-3¢ p.m. Train leaves Sakha.

Dinner in the train.
8-45 p.m. Arrival at Cairo.

Drive to Shepheard’s Hotel.

SUNDaY, 3RD NOVEMBER,

8-45a.m. Drive from Shepheard’s Hotel to Museum.
Visit to Museum.
Noon. Drive from Museum to Mena House, where lunch will
be served. N
Afternoon. Visit the Pyramids and the Sphinx Temple (camels
and donkeys will await party at Mena Housc).
Return in carriages to Shepheard’s Hotel.
8 p.m. Dinner at Shepheards Hotel.
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MONDAY, $TH NOVEMRBER.

Official Visits (all the delegates. but no ladies).
gam. Drive from Hote) to HUE. the Prime Minister, who will
receive the delegates at J0 am.
10-475 a.m. Visit to ¥iscaunt Kitchener of Klartoum at the Briti<h
Agency.
=45 wome Visit to HUEL the Minister of Public Works,
Return to Shepheard’s Hotel.
I opm. Lunch at Shepheard’s,
2-30 pom. Carriages leave the Hotal for a Congress mecting and
LExhibition at the Egvptian University.
3 p.m. Beginning of meeting : chair will be faken by HUE.
Sirvy' Pacha, Minister of Pablic Work-,

{«) Paper by Mr. G €. Dudgeon, Director General of the
Agricultural Department, on “The Improvement
of Quatity and Yield of Cotton.™

(%) Paper by Dr. Gougle on the * Insects of Fgeptian

Cotton.”
€ p.m. Dinner at Shepheard’s Hotel,

TUEsDAY, DTH NOVEMBER.
EXCURSION TO SAKKARA.
8-30 a.m. Drive from Hotel to landing stage opposite the Senir-
ami~ Hotel,

da.m. Govermnent Steamer Jeaves landing stage
Open-air tunch at Sakkara.

Hp.am. Return by steamer,

7 p.m. Arrival of steamer at Rlhioda.
Drive to Hotel.

& p.m. Dinner in Hotel.

WEDNESDAY, (GTH NOVEMBER.

R a.m, Carriages leave the Hotel for visit of the Citadelle, the
Mosques, and the Tombs of the Khalifs,

1 p.m. Lunch at Shepheard's Hotel.

2-30 p.m. Carriages leave the Hotel for the Pelvtechnical Schoot

at Giza. .

3 p.m. Congress Meeting. Chairman: H. L. Sirry Pacha,
Minister of Public Works.

Paper by Mr. W. Lawrence Balls, M.A., on * Sced
Breeding.” after which an inspection of the
experimental plots of the Agricultural Department
will be made.

Return in carriages to Hotel.

8 p.m. Dinner at Shepheatd’s Hotel.
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THURSDAY, TTH NOVEMBER.
ENCURSION TO THE BarRRACE.

815 a.m. Drive from Hotel to Rod El-Farag.
g a.m. Government Steamer leaves Rod El-Farag.
JO aan. Arrival at 1the Barrage. .
1J-30a.m. Departure by steamer from the Barrage.
12 noon. Cold lunch will be served on the steamer.
1-30 p.m. Arrival at Rod El-Farag and drive to Hotel,

2 pm. Arrival at Shepheard's Hotel,

3 pam. Drive from Hotel to the Zoological Gardens, where
H.E. Sirry Pacha, Minister of Public Works. offers
tea (garden party).

Return in carriage~ to the Hotel

§ p.m. Dinner at Shepheard's Hotel,

Fripay, &tH NOVEMBER.
Excurstony 10 TOUKH,

11 a.m. Drive from Hotel to railway station.
11-13 am. Departure of special train for Toukh.
11-45 a.m. Arnval at Toukb and drive to Deir,
12-45 p.m. Arrival at Deir.
Lunch offered by H.E. IThrahim Pacha Mourad.
3-30 pm. Departure ; on the way inspection of cotton fields.
5-30 pom. Arrival at Cairo,
7 pm. Dinner at Shepheard's Hotel.
8-30 p.m. Carriages Jeave the Hotel for the Egyptian University.
where the last Congress Meeting will be held.

Chairman : Sir Charles W. Macara, Bart.

Paper by Abdul Hamid Beyv Abaza on - Cotton Culti-
vation and the Mixing of Cotton on the Planta-
tions.”

Replies from Spinners on questions raised during the
Conferences.

Return in carriages to the Hotel,
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APPENDIX—SUDAN REPORT.

THE SUDAN COTTON ORDINANCE, 1912

An Ocdinance for improving und maintaining the quality of
cotton in the Sudan and other purposes.

It is hereby enacted by the Governor-General of the Sudan in
Council as follows :—

SHoORT TiTLE.

1.—This Ordinance may be cited as the Cotton Ordinance,

1912
INTFRPRETATION.

2.—In this Ordinance the Director of Agriculture muans the
Director of Agriculture and Forests, and includes any persan duly
authorised to act on his behalf,

IsrrorT oF CoTiov SkE

3.—Nu cotton seed shall be imported into the Sudan except in
accordance with such rules as miy be (ramed under Scetion 16, or
until such rules shall be issued under a permit graoted by the Direc-
tor of Agriculture.

Ix PrescrigEn AREAs COTTON SLeb TO BE SUPPLIED OR AVPPROVED
BY DIRECTOR OF ACGRICULTURE.

4.——The Governor-General in Coupcil mae {rom time to time
proseribe areas or districts, and in such areas or districts as may be
prescribed no cottun seed may be used for sowing unless supplied
for the purpose by or under the authority of the Director of Agri-
culture, or approved by the Director or an lnspector of that Depart-
ment.

Iv Prescrisep Aress Corton 10 re Picken Ciess,

5.—In such ateas or districts 4s may be prescribed by the Gover-
nor-General in Council cotton must be picked clean, free of all leaves,
bolls, and dirt, and none but clean cotton shall be sold or offered for
sale.

Ix Prescripen Arcas Oup Corton Pravts 10 e DESTROYED.

6.—(i.) ln such areas or districts as may be prescribed by the
Governor-General in Council the occupier and owner of any land
shall be responsible to destroy all cotton plants on such land after
the first scason’s crop has been picked from them, and on no accouat
shall cotton plants be allowed to remain {or a sccond season or more:
than one year in the ground.

(ii.) Provided nevertheless that the Director of Agriculture may
by permission in writing exempt the owner or occupier of any plot
of land from the obligation imposed by the last sub-section.

Licexses For GivNiNe FacTories.

7.—(i.) No persen shall erect or use a ginning factory or permit
the same to be used unless he holds a license from the Director of
Agriculture.



264 APPENDIX 1.

(ii.) The owners of all ginning factorics existing upon the pub-
lication of this Ordinance shall be entitled to obtain a license upon
application to the Director of Agriculture within three months from
the publication of this Ordinance.

CoNDITIONS axD RENEWAL oF 1aCoNsES.

8.—(i.) Licenses <hall be issued in accordance with conditions
tmposed or framed from time 1o time by the Governor-General in
Council under Section 16, and for such periods as the Governor-
General in Council may from time 1o tipic decide. They shall be
renewable at the expiration thereof ualess there have been breaches
in respect of the ginning factory of the provisions of this Ordinance,
ar of any regulations issued under this Ordinance.

REvOoraTion or Lickssis.
{ii.} A license may be revoked by the Director ol Agriculture for
breach in respect of the ginning factory of oy of the provisions of
this Ordinance, or ol any regulations issucd under this Ordinance.
TRANSFER OF  LICFNSES.
(i) A license shall not he transferable except with the consent
in writing of the Director of Agriculture.
InsPECTION OF GInnang Fat rORIFS.
G —Every ginning factory shall at all times while working be
open to the inspection of the Governor, or of an Inspector of the pro-
vinee, or an official duly authorised by the Director of Agriculture.

Separation or Cortox SEEDS.
10.—(i.) Dillerent varieties of cotton shall be kept scparate pre-
vious to ginning, and shall be ginned separately.
(1) The gins shall be carefully cleaned of all secds of one
variety before the ginning of another variety is begun.

Use or Cortrox Seen rroy Corron GINNED 1IN THE SubDav,

11.—(i.) Cotton seed from cotion ginned io the Sudaa shall not
be used for sowing in the Sudan unless in accordance with rules ta be
framed under Scetion 16, or, until such rules shall be issued, under a
permit to be granted by the Director of Agriculture.

Recurarions For COTTON SEED LEAVING GINNING FACTORIES.

All other cotton seed produced in Sudan ginning factories shall
not leave the ginning factory except for export or for such other
purpose as may be permissible under rules to be framed under Sec-
tion 16, or, until such rules are issued, under rules made by the
Dircctor of Agriculture, with the approval of the Governor-General
in Council.

EsrLovaeENT oF CHILDREX.

12.—No child shali be employed in any ginning factory unless he

is over the age of nine years and is medically fit.

FENCING OF MACHINERY.
13.—(a) Every flywheel direftly connected with a steam engine
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or other mechanical power in any part of & ginning factory, and
cevery part of o steam engine.

() Every hoist near which any person is liable to pass or be
cmplosed: and

{e) Exery other part of the machinery, ar mill gearing of a
factory which may in e opinion of 1he Tnspector of the province
be dangerous if Jeft unfenced, and which he may have ordered to be
fenced :

shall while the same is in motion be kept by the oceupier of such
ginning factory securcly fenced.

Anv order under clisase (0) miy be set aside on appeal or other-
wise by the Governor of the province.

PRECAUTIONS 3GAINST PR,

4. —The occupier and manager of every ginning factory shall
be responsible to keep in good order and in accessible positions in
the factory a sufficient supply of fire buckets or other means for
extinguishing fire,

Noricg or Accwex

13.— When any accident occurs in o ginning lactory, causing
death or bodily injury, whereby the person injured 15 prevented
from returning to his work in the factory during 48 hours next after
the occurrence of the accident, the occupicr of such factory, or in his
absence his principal agent in the management of such factory shall
give notice of the accident to the Mamur of the district within 24
hours of the occurrence of the accident, or in the event of it not
being ascertained within that period that the accident is one of which
notice is required to be given, shall give such notice within 24 hours
of this being ascertained.

Power 10 Make Runrs,
16.—The Governor-General in Council may make rules for the
purpose of maintaining or improving the quality of cotton grown
in the Sudan, and for the regulation of the working of ginning fac-
tories, and for protecting the health and safety of persons cngaged
therein, and in particular he may -

(@) Prohibit the cultivation and cxport of cotton of inferior
quality, or of any particutar kind. ar of all cotton other than speci-
fied kinds or qualities.

{b) Prohibit the export of unginped cotton.

(¢} Regulate the import, distribution, or use of cotton sced, or
probibit the import, distribution, or use of cotton seed of inferior
quality, or of any particutar kind, or of cotton sced other than cer-
tain specified kinds or qualitics.

(d) Make regulations for the sowing and use for other purposes.
of cotton seed from cotton ginned in the Sudan, and provide for the
inspection of cotton secd and cotton ginned and unginned.

(e) Make regulations for factories, for the issue of licenses
under Section 8, for their inspecgion, and for tbe ginning, baling,.
and preparation of cotton and cotton seed.
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(f} Make regulations with respect to the hours and conditions
of labour ol children and young persons in ginning factories.

() Make regulations for grading or classifying cotton, and for
making it compulsory for cotton to be graded or classified by an
official classiber, and for the marking ol bales of cotton or parcels
of cotton sced, and for the prevention of the export of cotton, which
is not graded, classificd, and marked.

() Make regulations requiring  cultivators,  owners, and
managers of ginning factorics and others to furnish such statistics
in connection with their business as may be determined.

{i.) Tix penalties not exceeding a fine of £.E.10 for contra-
vention of any regulation.

PENA) TIRS.

17.—Anyv person wha in breach of this Ordinance or of any
order or rule made thercunder i —

{«} Imports cotton seed contrary to Sceetion 3.

(h} Uses cotton secd contrary to Scetion 4,

(c) Suffers cotton to be pivked, otherwise than in accordance
with, or sells or offers fur sale or purchases cotton conmtrary to
Section 5.

(d) Suffers cotton plants to remain in land occupied by him for
more than one vear contrary to Section 6.

(¢) Erects or uses a ginning factory without a license contrary
10 Scction 7.

(/) Refuses an authorised official access to any part of a ginning
factory contrary to Section 9.

(g) Mixes different varieties of cotton or gins together dif-
Terent varietics of cotton contrary to Section 10.

{h) Removes or suffers apy cotton seed 1o leave a ginning fac-
tory contrary to Section 11,

() Allows any child to perform any work forbidden by, or to
work in contravention of Section 12.

(i) Neglects to fence any machinery io contravention of Section

(k) Neglects to provide or keep in good order such fire buckets
-or other means for extinguishing firc in contravention of Section
14,

() Neglects to send any notice or to furnish any return in con-
‘travention of Section 15.

shall be punished with a fne which may extend to

A4 E.10.

Provided that no prosecution shall be instituted except with
the previous sanction of the Governor or Director of Agriculture.

Corrox axp SEED MaY BE CONFISCATED WHEN AN OFFENCE IS
- CoanITTED.
18.—Any cotton or cofton seed in respect of which any offence
under any section of or under any of the regulations made under
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this Ordinance has bheen charged or is suspected of having been com-
mitted, shall be hable o scizure by a magistrate, police afficer, or
customs officer, and cotton or cotton sced in respect of which any
person has been convicted of an offence under any section of or under
any regulation made under this Ordinance may by order of o magis.
trute ol the first or secgnd class be confiseated.
Burnes or Prooy as ro Aae aF P'yRsos.

18.—When an act or omission would, if & person were under
nine veurs of age, be an ofience punishable under this Ordinance,
and such person s in the opiion of the Court apparently under that
age, it shall be on the accused o prove that such person is aot
under that age.

By wint Cotry Orrenees TRy,
20.— Offienves may be tried hy a magistrate of the first or sceond
class and summarily or otherwise,
Made by the Governor-General of the Sudan in Council this
11th dav of November, 1912,
wed) G Fo CLAYTON, (Signed) REGINALD WINGATE,

Secretary fo Council. Goversior-(ieneral.

The Cotton Regulations 1913.

ISSURED UNDER THE COTTON ORDINANCE, 1972,

3, 6, and 16
al in Councit

I wecordunce with the pravisions of Nections 3,
of the Corton Ordinance, 1912, the Governor Gene
hereby orders and prescribes as follows 1~

DIsTRICTS PRESCRIBED UNDER SECTION 4.

1.—The district of Tokar, Red Seca Province, is a prescribed

district o which the provisions of Section 4 of the Ordinance shall
apply.

Hence no seed other than that supplied Jor the purpose by or
under the authority of the Director of Agriculture or approved hy the
Director or an Inspector of that Department shall be sown within the
limits of the said district,

Approval of the Director of Agriculture or an Inspector of that
Department will not be given for the introduction of any variety or
varieties of cotton seed for sowing in the said prescribed district
other than a variety or varieties previously notified in the Sudan
Government Gazette.

DysTrICTS PRESCRIBED UNDER SECTIONS § axp 6,

2.—The provinces of the Red~Sea, Kassala, Blue Nile, Sennar,
Khartoum, and Berber are prescribed districts to which the provi-
sions of Sections 5 and 6 shall apply.

Hence within the limits of fhe said provinces cotton shall be
picked clean free of all leaves, bolls, sand and dirt, and none but
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clean cotton shall be sold or offered for sale.  The occupier and
owner of any fand shall be respansible to destroy all cotton plants on
such land after the first scason's crop has been picked from them,
and on po account shall cotton planis be allowerd to remain for a
second season ur more than one rear in the ground.

Corre 1 TO 1 Pracen ox THE Hark GROUND.

To the districts mentioned in the last clause all cotton must
be picied into sheets, baskets, or other receptacles, and when picked
muast not be placed on the bave ground.

Seecins o Corron PROIMRITED UapER Stcriox 16 (a).

4.~ The cultivation and export of the species of indigenous cotton
known ax U Abu Harcira, ™ is hereby prohibited in Sennar Provinee.

Promsisiox or xrory or Unanyen Coirox vsner Seeviox 16 (0.

3o~ The export of wnginned votton from the Sudan is pro-
fibited unless under & written permit from the Director of Agri-
culture.

Provided nevertheless that this prohibition shall not extend o
the export by fand of unginned cotion into Mhvssinia and Ery trea.

Prryir 1o harort Corrox Sgen.

6. \Whercus by virtue ol Section 3 nl the Ordinance no cotton
sced may be imported into the Sudan except under a permit from
the Director of Agriculture, applications for permit to import cotton
seed must be wade o the Director of Agviculture in writing, and
must give lfull particulars of the quantity, variety, and place of
origin of the sced it iz proposed to import.

The Dircetor of Agriculture shall not grant a permit unless
satisfied as 1o the quafity and origin of the cotton seed.

Unless otherwise stated in the permit, cotton seed may  be
imported into the Sudan through Poct Sudan only,

Cot108 SEED TO BE FUMIGATED ON INPORT.

7.—Cotton seed imported into the Sudan [rom places other than
gvpt shall, and from Egyvpt shall, if so required by the Director
of Agriculture, before crossing the Custorns boundary, he submitted
by the consigner or owner to fumigation to the sati-laction of an
Inspector oy Sub-Inspector appointed under the Plants Diseases
Ordinance, 1911, and the Customs Authorities shall not allow such
cotton seed 1o cross the Customs boundary unless the importer pro-
duces a certificate signed by such Inspector or Sub-Inspector that
the fumigation has been carried out.

Torar Corron 16 Be OFFiciaLly CLassiFiep axp WEIGHED.

8.—(i.) All cotton grown in the Tokar District must be brought
into the Tokar cotton market to be there classified by the offieial
classifier and weighed by the official weigher.

All balessor bags containing such cotion shall be marked by
the official classifier with the=Govegnment mark, and no cotton shall
be put up for sale in the market unless so marked.
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(it} It is prohibited to move eotton grown in the Tokar district
out ol the district unless in bales or bugs bearing the Government
mark.

DesTRUCTION O NoXiovs Wiips,
9.—The vecupiers of cultivited land e the Pokar plain must
destroy all noxious woeeds, such as ' hambuk ** aned ** ushue "' and
other plants likelv to harbour peste on their fand.

Fris av Tokwr Corrox Marke
1. —The Governor of the Red Sea Provinee mas by pubfic
notice fix fees for the oflicial classification, weighing and marking
of cotton in Tokar corton market,
No votton in respect of which any such fees are parable may
be removed from the Tokur cotton muarket until the fees have been
paid.

Corrox GROWN s iere 1N s Fokawwr Disvrier.
1L —Unginned cotton which his been grown inany district
other than Tokar shall not be broughit into the Tokir cotton market
nor passed off as, nor mixed with, cotton grown in the Tokar district
at any time while in the Sudan.

CoTTON INTENDEL 1OR DINPORT NOT 7O 81 \DULTERATED.

12.— Cotton intended for export shall not be adulterated with
ZIH_\' Uthl' .\Ul)htﬂn\'(‘.

LiceNsEs FOrR Prrcting or Usina Gassisa Facrories,

13.—Licenses for ginning factories shall be anvual and shall be
renewable on the 1st day of Janvary in every vear.  They shall be in
the form set out in the schedule.

Applications Tor licenses shall be addressed o the Director of
Agriculture, Khartoum, by letter, and should state i—

(.} The name and residence of the gwner.

(it.} The situation of the ginning lactory.

(iii.) Detailed information of the aumber and kind of gis and
presses erected or to be erected.

Earroyasexr of Cunlpres.

14.—(i.} No child under the age of nine ve
to enter the work ronms in any factors.

s shall be pecmitted

(it.} No child between the age of ning und 12 vears shall be
employed in any factory unless he has heen examined by a Govern-
ment medical officer, who has certified his age and that he is fit
for such work.

(iit.) Such certificate must be prodused on demand by the

Governor or Inspector of the Province or Mamur.
Hours oF Work For CHILDREN.

15.—{i.) No child shall be wnployed in any factory, nor per-
mitted to remain in the work room in any factory during the night,
that is, between 7 p.m. and 5 a.m.

(ii.} N child shall actuallv Re emplored in any factory for more
than seven hours in any one day.
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InTERVAL 0¥ REST.
16.- Every child who ix actually emplored in any factory for
six hours in any one day shall be allowed an interval ar intervals of
rest amounting in the aggregate to at Jeast hall an hour.

Con pREN NOT TO BE EMPLOVED NuAR DANGEROUS MACHINFRY.

17.— In any factory where children are working. the machines
known as Gourbal and Mrita must be placed in a special room, or
must be securely fenced from the places shere the children work by
g partition wall or railing, and no child shall be allowed to work in
the part of a room appropriated to any of these machines, nor in a
room containing any of them unless the machine or machines be
securely feaced off as aforessid from the places where the children
work.

Tanrx or Hot rs 0r WORrR For ChiLprEN,

18.—-"The oveupier of cvery ginning factory must furnish the
Governor with a table of the hours of work for children in the factory,
such fable to be drawn up i accordunce with these regulations, and
shall post up and maintain a copy of such table in English and Arabic
in a prominent position in the fuctary,

STATISTICS FO NE PROVIDED rY MANAGERsS OR OwNEFRS Or GINNING
Facrories.

19.—Every manager or owner of a ginning factory shall furnish
to the Director of Agricultiuce annually, or at such shorter periods 4s
he misy dircet, statistics ol the aumber and varieties of gins run-
ning, the amount and quality of unginned and ginned cotron cnter-
ing and leaving the factors, the quantity of colton seed leaving the
factory, and of the number of persons emploved in the factory, and
such other statistics concerning the work of the factory, as the
Director of Agriculture may from time to time require.

In every factory a copy of the Cotton Ordinance, 1912, and the
regulations issued in conncction with this Ordinance (in Arabic and
English) shall be placed in & prominent position.

Copies of the Cotton Ordinance, 1912, and the regulations issued
in connection with it can be obtained from the Director of Agricul-
ture and lorests.

Pex
20.—Any person contravening any of these regulations shall be
punishable with a fine which may extend to £.E.10.

LTY.
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THE SCHEDULE.
Form of License.
(Issvrn vanEr e Corron Orosxaxcs, 1912))
to cnable
{Name)
(Address) o

to erect und™ use o catton ginning factory ofT.... .. gins andi
presses at oL . of the lollu\\mfy duese np\mn
(Inesert full f{lV/l\ wluars as In Jeind u/ pins and presses).

This livense is renewable on the Ist day ol January, 19 and
is not wansferable save with the written consent of the Director of
Agriculture and Forests, 1t is revocablie by the same authority for
breach in respect of the ginning factory ol any of the provisions of
the Cotton Ordinance, 1912, or of any regulations issued [rom time
to time under the said Ordinance.

(Signed)

Direcior af Aericidture and Forests.

Date day of 19
(Signed) (Signed)
Secretary to the Counvcil. Governor-General.
.day of .

“Cancel italicised words if factor$ already erected.
1 Iosert No. of gins and presses.
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Copy of Agreement with Tenants at the

Gezira Agricultural Experimental Station
(Tayiba). .

MANAGERS :
THE SUDAN PLANTATIONS SYNDICATE, LTD.

An agreement made between 0 L of
the first part bereinafter called  The Tenant ™ and the Sodan
Plintations Synd., Lid. (acting as managers for the Gezira Agrical-
tural lxperimental Station) hereinafter cadled ™ The Company ' of
the second puart.

Whereas the said tenant has leased [rom the company ...
feddans of land at Tayiba for the cultivation of cotton, wheat and
leguminous and other crops, and the said tenant having scen the
land specified, and having a tharough knowledge of its boundaries.

Now it is hereby agreed hetween the parties :—

1.-—The tenant shall cultivate about one-third of the land in a
cotlon crop, about one-third of the land in a wheat crop, and the
remaining laind in leguminous and other crop.
2.—The rent for the aforementioned
leddans shall be at the rute of
plastres per feddan.

3.—The tenant shall pay rents and all other monies due to the
company on or before the 15th March, 19.
4,—The company shall between the 15th July and last day of
February following, supply water necessary for the irrigation of the
various aforesaid crops according to the rules of cultivation, but in
s ol any compulsory circumstances preventing the water from
‘hing the land at any time, or on account of any machine being
broken, oc any other compulsory reason the tecant shall have no
claim against the company {or any compensation on account of the
Water not reaching the Jand under cultivation; but this is without
prejudice to any claim that the tenant may have to reduction of
rent.

5.~The tenant shall deliver back to the company the land free
of all cultivation, together with all gadwells clean and in proper
working order on the Ist day of April, 19....

6.—The tenant shall not sublet the land or any part thereof with-
out the written permission of the company.
7.—As the land is let to the tenant without security, which is
contrary to the’custom in similar cases, the tenant agrees that the
crops and all animals belongidg to the tenant shall be a security for
the rights of the companv, and the tenant therefore engages himself
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not to remove any of the crops or animals without the written con-
sent of the company unless the company has received the rent for
the whole vear and all advances and other sums of uny kind due to
it. The compiany s rights are a first charge un the crops and animals,
and in the event of the tenant becoming solvent or making any
arrangements with his creditors, or it any fegal exceution takes place
against any of My property the company may scize the crop and
animals,

8. The tenant shall in wll things obey the reasonable orders of
the company’s officials in oll mutters relating to the cultivation, irri-
gation, and harvesting of the aforesaid crops.  In case of the tenant
becoming careless in the cultivation of his crop the company shall
have the right without the consent of the tenant to tike such steps
ax the company may consider proper for the safeguarding of the
crops, and amy cxpenses incurred thereby shall be charged against
the tenaut, and shal}l be recoverable from the procecds of the crops
without waiting lor thie vonsent of the tenant.

9.—In the case of any tenant who, in the opinion of the com-
pany, shall be in need of advances in maoney or Kind to enable him
to cultivate and harvest his crops, the company will he prepared 1o
malke such advances at such times, on such conditions, wnd to such
extent as the company shall in its absotute discretion think fit. But
in the event of the tenant becoming careless or using such advances
tor other purposes, the company shall discontinue such advances, and
shall have the right to take such steps for the saleguarding of the
crops as are mentioned in Clause No. 8 of this agreement.

10.-—The English copy of this contract is the official contract.
The Arabic translation is merely Tor the information of rhe tenant.

Zeidab o 191
Signed by—
The Tenant ... e
Company

THE SUDAN PLANTATIONS SYNDICATE
AT ZEIDAB.

LTD..

Copy of Agreement for Purchase of Water

An agrecment made between the undersigned of the first part
hereinafter called * The Tenant™ and The Sudan Plantations
Syndicate, Ltd., hereinafter called ** The Company ** of the sccond
part: — -

\Whereas the tenant has requested from the company the neces-
sarv water to irrigate the growing of cotfon, wheat, and dhurra
crops on his own privately owaetl lands.
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Now it is herehby agreed between the parties 1 —

L.—The tenant shall pay the compaony the sum of 230 DT, on
cach feddan cultivated for cotton, und the sum of 125 DT, on cach
feddan cultivided tor wheat, und the sam ol 125 P.T. on cach
feddan cultivated for dhurra as water rent.

In the event of the tenant cuftivating more than ooe crop on
the siome lund, the tenant shall puy to the company the sum of
250 1.1, v each feddan so cultivined.

2.~ The company shall supply the necessary water {or the wri-
gation ol the various aforesaid rrops according to the rules of culti-
vation up o and inclusive of the Ist day of May, 1813, but in case
of any compulsory cireumstanees preventing the warer from reach-
fny the tand af oy time, or an aecount of any machine being broken,
or uny other compulsory reason, the tenant shall have no claim
against the company for any compensation on account ol the water
not reaching the lund vader cultivation; but this s without preju-
dive o any claims that the tenant may have to reduction of rent.

3= The tenant shall pay water rents due on each crop at the
time af harvesting such crops, and all moneys due to the campany
shall e paid before the st day ol May,

4.~ The tenant who signs this contract shall be responsible and
Hable 1o pay all wuter repys v Jull for all land coltivaled on the
Siugias cultivated by him or his partners.

Sagin or
—The tenant shadl not sublet his land or auy part thereo! with-
out the wriften permission of the company, as the water is supplied
to the tenant ot a lower eate than that in force on the company ‘s
Liand.

6.— As the water is supplicd to the tenant without security,
which is contrary to custom ia stmitar cases, the tenant agrees that
all his crops and Hve stock shall be a secuvity for the rights of the
company, and the tenant therelore engages himsell not to remove
or dispose of any of his vrops or five stock without the written con-
sent of the company, unless the company has received the water
rents due to it either in money or in kind.

T.—The tenant shall obey the reasonable orders of the com-
pany’s officials in regard 1o the regulating of the water supply. The
tenant is willing, should he allow the warer to break his gadwells and
flow on to adjoining lands. to pay a reasonable rompensation 1o the
company for the water so lost.

8.—The tenant 18 prepared to make his own gadwells, and to
keep them in proper repair, and to clean rhem in order not to
impede the flow of water to other tenants further on.
9.—The English cops of this contract is the official contract.
The Arabic translation is merely for the information of the tenant.
The Tenant
The Company ...

Zeidab ... dor...
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THE SUDAN PLANTATIONS SYNDICATE, LTD.,
AT ZEIDAB.

Copy of Agreement for Tenant Hiring Land

An agreement made betweea. . of the
first part hereinalter called ** The Tenant L Planta-
tions Syndicate, Lid., hercmafier called * 'The Company 7 ol the
second part

Whereas the said tenant has feased from the company 30 fed-
dans of [and at Zeidah lor the cultivation of cotton, wheat, and
feguminous crops, and the said tesant huving seen the lund specified
and having a thorough knowledge of its boundarie

Now it is heveby agreed between the parti

I.—The tenant shall culthvale about vae-third of the land in a
cotton crop, about one-third of the land in a wheat crop, and the
remuainiag land in a leguminous crop.

2.—The tenant ~hall pav the company the sum of 412 10 512
plastres for cach feddan us rent on the land cultivated for cotion,
and the sum of 233 piastres for cach feddan of land coltivated for
wheat crop, and the sum of 154 piastres for cach feddan of tand
cultivated for leguminous rrop, as rent,

3.--The tenant =hall pay rents due on cach crop at the time of
harvesting such crops, and all other moneys due to the company
shall be paid on or before the 30th April, 19

4.— The company shall supply the avcessiy water Jor the ieri-
gation of the various aforesaid crops according to the rules of calti-
vation, but in casc of any compulsory circumstances preventing the
water from reachiny the land at aov time, or on account of any
muchine being broken, or any other compulsory reasun, the tenant
shall have no claim against the company for any compensation on
account of the water not reaching the tand under cultivation, but
this is without prejudice to any claim that the «naat may have to
reduction of rent.

5.—The tenant shall deliver hack to the company the land culti-
vated in cotton and leguminous crops free of all cultivation, together
with all gadwells clean and in proper working order on the 1lst day
of April, 19 |, and the land cultivated in a wheat crop in like
manner on the 30th day of April, 19

6.-—The tenant shall not sublet the land or any part thereof
without the written permission of the company.

7.—As the land is let to the tenant without security, which is
contrary to the custom in similar €ases, the tenant agrees that all
live stock in his possession and crops shall be a security for the
rights of the company, and the tenant therefore engages himself not
to remove or dispose of any of hie live stock and crops without the
written consent of the company unless the company has received
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the rent for the whole yvear, and all advances and other sums of any
kind due 1o it.  The company’s rights are a first charge on the
tenant’s live stock and crops, and in the event of the tenant becom-
ing insolvent, or making any arrangements with his creditors, or if
any legal execution takes place against any of his property the com-
ce his live stock and crop or whatever the law allows.

—"¥he tepant shall in all ahings obey the reasonable orders
ol the compant's officiids in all matters relating to the cultivation,
irrigation, and harvesting of the aforesaid crops.  In case of the
tenant becoming caveless in the cultivation of his erop the company
shall have the right, without the consent of the tenant, to seize his
live stock and crops, and take such steps as the company may con-
sider proper for the safeguarding of the craps, and any expenses
incurred thereby shall he charged against the tenunt, and shall be
recoverable from the proceeds of his live stock wnd crops without
waiting for the consent of the tenant.

9.-—In the case of any tenant whe, in the opinion of the com-
pany, ~hall be in need of advances in money or kind to enable him
to cultivate and harvest his erops, the company will be prepared to
make such advances at such times, on such conditions and to such
extent as the company shall in its absolute discretion think fit.  But
in the event of the tenant becoming carcless or using such advances
for other puvposcs, the company shall discontinue such advances,
and shall have the right to take such steps for the safeguarding of
the crops as are mentioned in Clause No, 8 of this agreement.

10.—The English copy of this contract is the official contvact.
The Nrabic translation is merey for the information of the yenant,

Imterest at & per cent. per annum on advances.
Signed by
The Tenunt .. ... ... ...
Company ..o

Zeidab, 19 .
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APPENDIX I

“Reconnaissance before the Battle

The Cotton Worm: Its Destruction, and a Way to Obtain
a Crop.

(A CTRUULAR DRATFTED BY LORD KITCHENER, AND ISSUED
FOR THE INSTRUCTION OF EGYPTIAN FARMERS.)

This circular should he read tu the assembled fellaheen in every
village on three ~ following cach ather, and should be posted on
all Govermment offices.

The ** Omdehs ™ should always keep a copy and read it occasionally
10 the fellabeen, particularly to those that ave seen to be neglectful of
carrying out the advice contained i it

It should also he read in all the <chools and kuttabs i the
Mudiriehs, and the schoohuasters should sec that the hovs and girls
understand it clearlv.  The children should absa be told to convey
the information to their parents and relations,

Copies can be given to all felfahcen who desive them.

The Government will grant a good reward to anyone who dis-
cover~ a practical way of killing the cotton worms i the berscem
without injuring the berscem itself or the cattle which {ved upon it

CULTIVATION OF COTTON.
SEED.

It is well known fo vou all that 1he prosperity of the fellabeen
depends upon the successfu) cultivation of the land.  In order that the
crop~ may be good ones, and that the labour given to them may not
be wasted. it is necessarv to examine the fields eonstantly, and to
destroy the pests as soon as they appear to prevent the crops being
destroved.  Care should therefore be taken to follow the advice given
in this paper regarding the cultivation of the cotton crop and the
destruction of the cotton worms and boll-worms which often do so
much damage to it. 1t is most important that evervoue should give
bi» greatest attention to these pests, and vou should all remember
that those people who are negligent and allow the cotton worms to
multiply upon their land are not only doing themselves harm but are
also doing great damage to all their neighbours. The ** omdehs ™ (heads
of villages) should take particular care thaf no one cither by neglecting
to destroy cotton worms at the proper periods, or' by growing food for
the worms to live upon, should cause damage to be done to the fields
of those of their neighbours who work hard. and carcfully follow the
advice given.

In order that the best results may be got it is essential in the first
place that good seed shall be used. Tt is not sufficient for a fellah to
take any \eed which may be offered to him by the small seed merchant.
The grains may look all right, but i®may be found when the plants have
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“Reconnaissance before the Battle.”

The Cotton Worm: Its Destruction, and a Way to Obtain
a Crop.

(A CTRCULAR DRAFTED BY LORD KITCHENER, AND ISSUED
FOR THE INSTRUCTION OF EGYPTIAN FARMERS.)

This circular should he vead to the assembied fellahiecn in every
village on three Iridays following cach other, and should he posted on
all Government office-

The ™ Omdeh: 7 should alwavs keepa copy and read 1t occasionally
to the fellaheen, particularly to those that are seen {o be neglectful of
carrving out the advice contained in it.

It should akso be read in all the schouls and kuttabs in the
Mudirichs, and the schoolmasters should see that the boagy and girls
understand it clearlv The children should also be tokd 1o convey
the information to then parents and velatious,

Copies can be given to all fellaheen who desive them.

The Government will grant a good rveward to anvone who dis-
cover~ a practical way of Killing the cotton worms in the berseem
without injuring the berzecm itself or the cattle which feed upon it

CULTIVATION OF COTTON.
SEED,

It is wedl known ro you all that the prosperity of the fellabeen
depends upon the successful cultivation of the land.  In order that the
crops may be good ones, and that the labour given tu them may not
be wasted, it 1s necessary o examine the felds constantly, and to
destroy the pests as soon as they appear to provent the crops being
destroyed.  Care should therefore be taken to tullow the advice given
in this paper regarding the cultivation of the cotton crop and the
destruction of the cotton worms and holl-worms which often do so
much damage to it. It is most important that everyone should pive
his greatest attention to these pests, and you shounld all remember
that those peopic who are negligent and allow the cotton worms to
multiply upon their land are not only doing themselves harm but are
also doing great damage to all their neighbours. The ““ omdehs ™ (heads
of villages) should take particular care that no one either by neglecting
to destroy cotton worms at the proper periods, or’ by growing food for
the worms to Jive upon, should cause damage to be done to the fields
of those of their netghbours who work hard, and carefully follow the
advice given.

In order that the best results mdy be got it is essential in the first
place that good secd shall be used. It is not sufficient for a fellah to
take any seed which may be offered to him by the small seed merchant.
The grains may look all right. but i®may be found when the plants have
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grown up that the seeds are not of a kind suitable for the particular
district, It may also be found that a great many different kinds of
seed are mixed, and the cotton crop will therefore be irregular, and
fetch a lower price than if it was all of one kind.  In order to assist
the small cultivators in getting good and reliable seed, the Government
has  made arrangements  that  they  shall be able to buv
carefullv-chosen seed at the market place near their own fields. and
that 1he seed shall be delivered in once ardeb (sack of 2701bs.) and half-
ardeb bags, and that any small landowaer who is not in arrears in the
pavment of his taXx may receive up to 3 ardebs and be allowed to pay
for the seed along with his Government tax in the following November.
The Government can supply any of the following kinds of cotton seed :
Mit Afifi, Nubari, Yannovitch, and Sakelaridis in Lower Egypt, and
Ashmouni in Upper Egypt, and anyone wishing to obtain these should
ask the " omdeh ™ or “serraf ” of his village, who has bcen told to
make the necessary arrangements,

ROTATION OF (ROPS, AXD CROPS AFTER WHICH COTTON
CAN BE CULTIVATED.

We have shown how the fellah can get good seed, he must theyefore
determine how much he should ask for, or in other words he should
make up his mind how much of his land he will give to cotton.  The
rofution of crops which is recommended as most suitable for average
Jands, and which does not exhaust the =oil, Is one in which the land i3
divided into three parts, each part having cotton upon it in succession,
so that each part only has cotton upon it once in three years. In
this plan the three vears' planting will be as follows :—

Plot 1. Plot 11, Plot IIL
Ist year. Rerscem fol-  Wheat followed Cotton, preceded
lowed by maize by maize or by berseem, not
or bare fallow. bare fallow. left later than
~ January.
2nd year. Same as TL Same as I11. Same as 1.
3rd vear. Same as T1L Same as L Same as I1.

1t is not good for the soil to plant it two years in succession with
cotton, as the soil becomes weak and will not grow satisfactory crops
unless renewed by expensive manures. If it is thought that the land
is strong enough to have cotton upon half of it, it should be carefully
watched, and if it shows signs of giving a smaller crop a berseem crop
{foliowed by a fallow may give back its strength.

TIME OF PLANTING.

The time of plasiting cotton isso important that everyone should
carefully consider the advice we give here. In Lower Egypt from
March to Aprilis the best time and in Upper Egypt where it is warner,
from February to March. 3any of you fear to plant your cotton
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early owing to the cold winds which sometimes kill the young plants
as soon as they spring up. If this happens, the labour of re-sowing
the whole field is not very great, and the advantage of getting an
early crop of cotton if the plants are not kifled by cold, is that you will
be able to get the greater part of vour crap picked before it can be
damaged by boll- Worm:.

MAKING RIDGES, AND THE DISTANCE O PLANTING.

The distance at which cotton sced should be planted and the
distances between the ridges are matters of great importance. In
good land the spacing between the plants should be from 40 to 50
centimetres, and the ridges should be ¢ight or nine to the two kassabas.
In bad land in the north of the llelta where the plants do not grow
large the plants can be spaced from 30 to 40 centimetres apart and from
10 to 12 ridges may be allowed in cach two kassabax. It is wrong to
suppose that by planting closer a larger crop can be got I'f you plant
closely, the result is that more leaves are produced.
You all know that the more flowers that appear the better the cotton
crop should be, but vou have no use for more leaves. In order to
produce flowers the cotton plant requires light and air, but with a
large quantity of leaves we get less of both, and in addition we provide
the cotton worm moths. of which we shall presently speak, with
favourable places to lay their eggs, sheltered from the sun, which would
destroy them.  The ridges should run from east to west, so that the
seed may be planted upon the south side of each ridge to protect the
young plants from the cold north winds and to allow them to get as
much sun as possibie.

WATERING.

Cotton 1= a plant which does not require much water if the culti-
vation of the soil is good. and if the surface is kept finely broken up
after each watering, and not allowed to form large cracks. Many of
you water your catton fields whenever you find the water in your canal,
but really your cotton would be much better if it did net get so much.
Unti) the month of June it is better not to give water more often than
once in 33 to 40 days, and during the time from June to August you
should give waterings every 20 days. Remember that water is given
to the plant so that it may drink it in through the roots mixed with the
useful matter which is in the soil, which requires to be in a liquid form
before it can be taken by the plant. If you were wishful to sa:isfy
your own thirst you would only take enough water to do so. You
would not keep your head under water so long that you would
drown. Why, then, should you flood your cotton so heavily at some
times of the year > The result is the same; if you give too much
water to the cotton, you drown some of the roots, and there is a loss
of cotton caused by the fall of buds. Remember, thercfore, never to
let the cotton plants stand in water.

WEEDING.

Weeding cotton must be carried on whenever it is necessary. If
we allow weeds to grow in a cotton field it means that we are permitting
the cotton plants to be robbed #f some of their food. We must,
therefore, destroy the robbers. Some weeds, especially ** Melukhia "
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and " Qoin Shartand.” ase also food for the cotton worm. ana if allowed
to remain we shall be giving assistance to the cotton worms to
increase, and damaging our own as well as our neighbour’s crops.

THE INSECT PESTS WHICH INFEST, DESTROY, AND FEED
LUPON COTTON.

We have spoken above of the manner in which the cotton plant
should he grown in order to get the best result. but we must not forget
that in spite of all the care which we give it in cultivation we must be
prepared to fight the enenues which attack it. You ave therefore
advised to be watchful. and to destron the pests as soon as they are
seen. In order that vou mayv be able to understand how the cotton
worms and boll-wormsa come to appear in the fields. we will now give
vou an account of the life and generation ol each of these. The belief
that these pests comne to the cotton with the dew can easily be shown
to be a wrong one. 1 they came with the dew. they should be every-
where when the dew f{alls; but we find them m one field but not in
the next. although the dew has fallen equally on both tields. Tt js
moreover easy to follow the whole life of each of the pests.

THE FIRST ENEMY OF THE COTTON PLANT.
THE COTTON WORM.

The cotton worm passes through five or six generations every
year. and in each generation it has four distinct stages. The first
stage is the egg, the second is the worm, the third the chrisalis, and the
fourth the moth.

THE EGG.

The eggs are Jaid by the female cotton-worm moths on the plants
which are suitable as [ood for the worms as seon as thev are hatched.
They will therefore be seen on berseem, cotton. maize. melukhia. qotn
shaitani, and many other plants.  We must not expect to see the eggs
by merely looking at a held or plant of any of these as we pass by it.
because it is chiefy upon the lower side of the leaves that the eggs are
Jaid. The moth lavs the eggs in these places so as to protect them
from the heat of the sun, which would quickly kill the voung worms as
soon as they came out. How shall we vecognise the eggs when we are
searching for them ? Fortunately this is easily done, as the moth layvs
them in masses consisting of from 100 to 1,200 in each mass. Each egg
in the mass will produce a cotton worm if left undisturbed, and from
this vou will all understand how very important it is to destroy the
masses as early as possible. If one mass of eggs is left and from it we
get 1,200 cotton worms, the next generation of 360,000 worms might
be produced in six weeks’ time.  Fortunately many worms and
eggs are destroyed in each generation by other insects and birds.
The egg masses of the cotton worm, besides being laid by the moth in
places which are sheltered from the sun, are covered with a woolly
covering which protects them from wet.

THE \WORM.

The worms are hatched from the eggs in a few days and feed under-
neath the leaves on which fhe egg.masses were laid. After three or
four days, when they have grown stronger, they separate and go on to
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other Jeaves, It is easy for any of vou {o notice when the voung worms
have attacked vour cotton. as the Jower leaves look like lace from the
small holes which the worms have eaten in them.  After the worms have
separated, they hide themselves during the day in eracks m the ground,
as the heat of the sun is too great for them.  Most of them will theve-
fore feed on the plants at night.

THE CHRYSALIS OR THE RED WORM.

The worm goes into the ground after it has caten enough and has
grown to its tull size. and m the ground it makes a cell of mud and
changes into a chrysalts. You will find the chrysalis by digging the soil
round the plants after the cotton worm seems to have left your cotton—
they are reddish brown and are without legs.

THE MOTH.

Alter a few days the moth comes out of the chrysalis shell, and
grows its wings as soon ax it has managed to get above the ground.
The male moths then fly about fooking for the females, and pair with
them. The lemales generally lay most of their eggs near the places
where they have come out from their du_\:ahdu but when their
bodies have become lightened trom having laid many eggs they fly
about. and often travel far hefore they lay the rest of their eggs.

GENERATIONS OF THE WORM.

Each geicration of cotton worms passes through all the stages we
have mentioned above ; but as we must try to destroy the insect in
every generation we will now explain where it can be lound. 1In the
heginning of the vear, and until the cotton has got plenty of tender
leavus upon it the worm is to be found in the berseem (a kind of clover)
where it 1< difficult to see 1t. The first generatiun has been reduced
by the culd of the winter, and there are therefore few left © but since,
as we have said before, one mass of eggs can produce 360,000 in the
next generation, the next generation is a large one, and the thircd which
is produced when the berseem is finishing. a much Jarger one still.
This Jast is the one which appears on your cotton plants. the
moths having flown to the young cotton to lay their eggs because the
berseem is too tough and dry for the young worms to feed on.  When
the cotton leaves become too tough also the [ollowing generations of
moths find a tender foed for their voung upon fthe dhuwrra (maize) and
the new berseem. From these explanations vou will all unders.and
how the cotton worm is continuously produced.

THE MEANS OF DESTRUCTION.

Now let us consider the best way to destroy the pest.  Many people,
as some of vou know, have been ready to suggest ways of killing the
cotton worm when thC\ are in the cotton ; but we ask you to tthk
carefully over this matter, and then ]udve whether this is the best
thing to do.  1{ you had a fine ripe crop of wheat in your field, and vour
neighbour’s field was on fire and buning towards your field, would you
wait until your own field was on fire before you tried to put the fire
out, or would you try to stop the fire in your neighbour’s field before
your own was damaged > In the first case you might kill the fire, but
not until you had lost a part of your crop, and in the second case you
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might save a portion of your neighbour’s crop as well as the whole of
vour own. [t is the same with regard to the cofton worm—the best
remedy is to destroy it before it has got into your cotton or before it
can damage vour cotton. We therefore urge you to destroy the
cotton worm In the berseem, as every two worms which vou can kill
in the berseem is equal to the destruction of from 20.000 (o 860.000.
which would have appeared in your cotton. Tt is swely easier to kill
two in the berseem crop than such a large number in the cotton,  We
advise you therefore to search for and destroy all worms in the berseem:
Il after you have done this the egg masses are found upon vouy cotton,
vou are strongly urged to follow the order of His Highness' decree. and
pick off and destroy all the leaves bearing the egg masses.  1f vou all
follow this advice. there should be very little harm done by the remain-
ing cotton worm ;. but it must he remembered that anyone who does
not follow the advice given is not only injuring himsell but his neigh-
hous also.
THE SECOND ENEMY OF THE COTTON.
THE BOLL-WORM.
The boll-worm requires a treatment diffierent from that applied to
the cotton wormi. It also has about six generations in the vear. and
has the same four stages in each generation.

THE EGG.

The cggs are laid singly by the female moth, swhich fliies long
distances by night in order to find leaves on which to lay its egps.
These eggs are laid upon cotton. bamieh, til (a kind of hemp),
hibiscus. and mallow.

THE WORM.

The worms {eed fivst inside the voung stems of the plants upon

whiclr the egg is laid. and afterwards n the fower buds and bolls,

THE CHRYSALIS.

When the worm is fully fed it makes a small cocoon between the
branches or on the outside of a boll and changes into a chrysalis.  In
the winter time many of these cocoons, attached to the cotton sticks
which the fellaheen keep for fuel, are carried away by the Iel]ahce
if the sticks are not used at once, the chrysalides vemain in safety
until they turn into rooths and fly off.

THE MOTH.

The moths are green or dull yellow in colour. Instead of laying
their eggs mear where they have come out, as the cotton worm
does, thev fly long distances. and in the winter they search for
cotton. bamieh, til, and hibiscus shoots which spring from the
plants which have been carelessly cut down or left by the fellah instead
of being pulled up as is recommended by the Government.

GENERATIONS OF THE WORMS.

The generations are carried on in this way through the time when
there is a mc1t\ of food, and in censequence of this scarcity the nam-
ber of boll-worms in the eall} part of the year is small, bur, as we have
mentioned in 4he case of the cotton worm. each generation becomes
more and more numerous as‘the food becomes more plentiful until we
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find that at the end of the vear nearly every holl of cotton and ncarly
every bamich pod contains one o1 more bollworms. 11 is casv to see
the damage which is danc to the colton as it becomes black and
the lint is spoilt,

MEANS OF DESTRUCTION.

How then shall we prevent the attack of boll-worms which in the
sworm stage live in the stems, buds. and bolls, and are theretore pro-
tected from any eflect of poisons, &c. > We cannot destroyv the eggs
in the manner we do in the case of the cotton worm. a< these are faid
singly and are so small that they are verv difficult to find,  We know
that the food of the ball worm consists ol a very few different kinds
of plants. not. as in the case of the cotton worm. of a large number of
different crops and weeds. The remedy is therefore to completely
destroy all these plants at one period of the vear so that the first
generations shall tind nothing to feed upon when they appear. For-
run.ltel\ It is possible to dbtrn\ all the cotton, hamich. and til at the
end af each yvear without damaging anvbody. In the case of cotton
sticks which are useful for fuel we advise that these should be pulled
up so that no sprouts can come up fram their roots, and that all the
bolls and leaves should be stripped from them before they are stored
away : or that the sticks should be passed through a fire so that the
leaves and dry bolls are destroved before the sticks are stored. At
the same time as the cotton sticks are pulled up, all the hamieh and
til plants which are often carelessly left should be burned or buried.
You will understand that in this way vou can starve the boll-worms
and make their numbers so much smaller that the followine senerations
will be very small and du little damage.

APHIS NADWA-ASSALYA OR EL-MANN.

We have only to mention one other insect pest which does serions
harm to cotton when it is grown into a mature plant, and this is the
Aphis (Nedwa el Assalia).  This insect is very small, but it is by its
great numbers that it does harin.  The best way of killing the insects
is by spraving infected plants with a mixture of petroleum and soap.
The Inspector of Agriculture of yvour province should be asked to
help if you want any further advice.

(Signed) ISMAIL SIRRY,
Minister of Public Works:

November 1sf, 1911,
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Report presented to the First Meeting of the Commission to
Study the Cotton Worm and Boll Worm, 3rd February,
1912, by G. C. Dudgeon, Director-General of the
Department of Agriculture.

In order to prevent the duplication of work conducted by the
Cotton Worm Commission, I have drawn up a short veport detailing
the investigations which have Deen carried out by the Department of
Agriculture, and which are still in progress. These investigations
embrace the following lines of rescavch and their contingent applica-
tion,

TESTING OF INSECTICIDES.

(1) A number of insecticides have been recommended by various
people, and have been carefully examined and tested. Tn this connec-
tion it way be remarked that in the majority of instances the corre-
spondents have :hown a great ignorance ol the primary necessities,
with regard to insecticides and their application. It is nut necessarv
to refer heve to any of the suggestions which have already been attended
to by the Department, but it must not be assumed that it is intended
to discourage the people in the country from cnn(muulg to send their
suggestions,  Since the formation of the Commission it is. however,
proposed that such suggestions should be referved to the Commission
for examination and report in future.

It has not been found necessarv to advertise in the country for
insecticides to be vent for trial.  Several contact insecticides which
scemed promising have been tested by the Department. but none of
them lave vet proved sufficientiy reliable or cheap for application.

Internal insecticides are usually much more effective and cheaper
for application than contact insecticides, but as most of the internal
insecticides have the disadvantage of being poisonous to man and the
higher animals. many have been discarded for these reasons.  Experi-
ments have been undertaken to test the toxic eflect of numerous
chemicals upon the cotton worm in the hope that a chemical substance
harmless to man and destructive to the worm might be discovered, but
as yet no great success has been achieved in this direction.  Tests are
being madc by the Departinent to ascertain the period during which
berseem treated with Paris green afrer catting remains dangerous to
cattle. This experiment is not yet complete.

(2) Arrangements are being made by the Department to rear a
large number of cotton worms during the coming season, in order to
continue the study of their parasites and diseases. The cotton worm
appears to be attacked by various micro-organisms, but it may or
may not be possible to cultivate them. A discase similar to Pebrine
bas been observed, and the Department is importing diseased larvae
of other lepidopterous insects frém abroad in order to test the possi-
bility of introducing new insect diseases.

The parasites found in the catton worm and boll worm in India
and the West Indies are being introduced by the Department for
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propagation in their laboratory. Keeping the boll worm in check
by the introduction and multiplication of Rhogas lefrovi gives promise
of success.
(3) The Department has proposed, and in some cases obtained,

legislation under the following heads —

(a) Protection of insectivorons birds,

(h) A revision of the Cotton Worn Law.

(c) A revision of the Boll Worm Law:
and the following additional proposal is in contemplation —

A plant protection ordinance to prevent the introduction of insect

and fungoid pests.

(4) Experiments of scientific value are contemplated to wscertain
the optimum condition of humidity and temperature favouring the
development of the cotton worm and the effect of humidity in retarding
or accelerating the hatching of the cotton-worm moth from the pupa.

(5) It is contemplated resting the moth traps at present used in
Egypt, with a view to cvolve an efficient trap which can be cheaply
constructed and which proves a suitable check upon the insects.
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Organisation for the Execution of the
Decrees concerning the Cotton-Worm

and Boll-Worm.

COTTON-WORX, o),

The organisation necessary for ensuring the destruction of the
vggs and caterpillars of the cotton worm, in accordance with the
laws of 1053, 106G, 1807 and 1410, together with the Ministerial
Orvders on the subject, is in the hands of the Ministry of the Interior.

This organisation includes the whole of the exccutive staff in the
provinces, from the Muodir or Governor of the Province, through the
Mamur or head of an administrative district called the Markaz, to
the Omda or headman of the village, with the Sheikhs or village
clders,

Each of these is responsible for the work in his own district, the
last unit being the Sheikh, who is charged with seeing that the work
is properly done by the cultivators in a small portion of the village
land which is allotted to him for this purpose.

All these authorities depend on the Ministry of the Interior for
executive purposes, and for this reason the cotton-worm work is
organised and carried out by that ministry, with the assistance and
technical advice of the Department of Agriculture.  This department
had five inspectors in the provinces during this summer, and they
were detailed to assist the Mudirs of the provinces in which they were
posted by carrving out a general and continuous inspection of the work.

As a further assistance, a large temporacs staff was appointed,
as when the worm begins to appear all through the cotton districts it
would be impossible for the ordinary statf to cope with the attack,
especially as they are only appointed in sufficient numbers to deal with
the ordinary duties of government.

The temporary stafl consisted of 21 sub-inspectors and 296
Moawins, or assistants, subsequently increased to 330.

The sub-inspectors were mostly Europeans, and the great majority
of them were possessed of the Diploma of the Agncultural School, to
cnsure a thorough knowledge of agriculture in the country. They
were put in charge of a restricted number of Markazes, and their
dutiies were constani patrolling and inspection of the villages and
fields of these districts, to ensure the work being properlydone in
them by the Moawins and the executive, namely, Omdas and Sheikhs.

The Moawins were allotted_similar duties in groups of villages,
arranged according to the areas grown in cotton, with due considera-
tion of the distances to be traversed. They had to report daily to the
Mamurs the condition of ,the villages under their supervision, and,
under the Mamur's orders, to see that the work was efficiently done.
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A number of forms were used by which the Omdas reported daily
to the Mamurs, and the latter to the Mudirs, the amount of land
attacked by the worm and the amount cleared. The Mudirs reported
weekly to the Ministry of the ILuteriar, )

In the third week of July it was {found that the attack had
suddenly assumed seriously abnormal proportions on the appsarance
of the second brood of worms.

The climatic conditions, unusually cool and damp, were unfavour-
able to the growth of the cotton, and at the same time most favourable
to the increase of the worm. Besides this. the cotton was planted
somewhat later than usual because last vear cultivators who had sown
early had to re-sow in large quantities, owing to the failure of the carly
sowings consequent on cold weather, The first brood, therclore,
seerns largely to have found the bersecem a better crop in which 1o feed.
and on the removal of the berseem the later hroods attacked the cotton,
which in the earlier period was comparatively exempt,

It is a curious trait of the ordinary fellal that he will not by him-
self take a Step in such matters as these for Lis own interests, He is
intensely conservative and distrustful of Government measures of o
new sert, and 1t must be remembercd that measures against cotton
worm were first taken as recently as 1403, We are told, for mstance,
that in Mohammed Ali Pasha’s {ime he was obliged to compel the
fellaheen by force (which in those davs included the now forgotien use
of the courbash} to give proper attention to their crops, including the
use of manure.

This summer, then. as previously, the fellah proved not only
indifferent but often actually hostile to the measures taken to protect
his crops, and, moreover. with his usual fatalism, prone to despair
before the magnitude of the disaster threatened.

For all these reasons the task set to the executive authorities
assumed exceptiopally large proportions, and additional assistance
was immediately given to them. Three Under-Secretaries of State
went down into the provinces to sec themselve: that moper energy
was applied, many officials of the Ministry of the Interior and other
departments were detailed to fake their share in the work, and boys
and men to the number of 4,250 were sent down from Upper Egvpt to
pick the eggs and worms.

Further, strict orders were sent to the local authorities that thev
were to give this work precedence over all other, and all the officials,
police and civilian, had duties assigned to them in connection with it.

The whole cotton couniry, in short, was put in a state of move-
ment and energy, with the result that by the middle of August the
attack was well in hand, and in many place-: quite subdued. The
heat which then came so late was also useful in aiding the growth of
the cotton and the destruction of the eggs and the young worms. By
the middle of September the country was declared free, with the excep«
tion of the northernmost districts, which are always backward owing
to the climate, and in which accordmgﬁ the work was continued unti}
the end of September. The Joss is estimated In most districts at
about 5 to B per cent., in some it 1s only 1 to 3 per cent., but in the few
worst and most excepuonal districts’as high as 16 to 20 per cent.



290 APPENDIX 111,

BOLL-WORM.

The Decrec of 1409 lays down that all cotton sticks must be
pulled up or uprooted by the end of December each year, and with
them ™ bamia ™ and * til " (hemp) plants, so as to ensure the boll-worm
being deprived of its food during the winter months, and thus as far
as possible cradicated,  An cxception is made for *ogr’ cotton—
that is, cotton left over to a second scason in" the poor land of some of
the northern districts.  For this it is laid down that the “oqr™ plants
arc to be cut down to a certain height (30 centimetres, reduced this
vear to 10) before Januacy 15th of cach year. In cases where the law
18 not carvied out at the dates given. the administrative authorities
are empowered to hire Jabourers to get the work done. charging rhe
cont to the cultivators.

The organisation adopted by the Ministry of the Interior to ensure
the carryving out of the law is the same as regards the Incal authorities as
that for the cotton-worm work. from the Mudir down to the Sheikh.
But as the work itself is very much easier and simpler, the temporary
sttt reguired 18 much =maller. Tt consisted in 1910 of one special
inspector for the whole work and one sub-inspector aided by two
Moawins for cach province (with the exception of two of the larger
provinces, which were provided each with two sub-inspectors and four
Moawins).  The special staff was employed from December Ist to
January 15th, and the work was completed with, on the whole, but
little delay.

Tt ix proposed this vear to employ six inspectors of the Agri-
cuttural Department, to be assisted by their own Moawins, 10 in
number, and nine special sub-inspectors to be appointed from Decem-
ber 15t to the end of January.

It 3= now reported from many sources that the boll-worm this
cason has appeared in very small guantities negligihle in comparispn
to the attack of 1410, and it may be assumed that the measures taken
last winter are largely to be credited with this decrease. Iixception
must, however, be made of the southernmost districts where boll-

worm is still rife.
G. D. HORNBLOWER.

Caivo, November 144, 1911,



APPENDIN 1], 201

Cont}‘act for the Purchase of Cotton by
Ginner from Farmer or Banker, when
the Price is-to be fixed later.

On the undermentioned date, the undersigned.............. .,

residing at ... o..o. L, sells to Mesars, ...
at least ... Cantar~, at the most ..., .. Cantars, cotton fram the
village of ..o oL and under the following conditions = —

1. Sad cotton is of ..., .. quality, seed cotton of the 101,

crop, consisting of ..., cantays first picking, and ..., .. cantars
second picking : the cotton mu=t be clean and free from such defects
as sakfa, dead leaves, damp, reddish colour, mabrozma or foreign
qualities. )
L The weight of the cantar must he 315 rotles of sced cotton ;
the weight of tare must be dedueted, it ds fo be o000
I The price per cantar shall be that of the contracts ruling
on the Alexandna Exchange on the day of closing with an increase of
. Plastres already agreed upon.
eller has the right of fixing the price from (o-day up to the

The price shall be settled after the first closing of the Alexandria
hange. either at neon or at evening, for the first montly of the con-

establishing the price.

TV, Al expenscs up to point of delivery shall be paid by the
seller.

V. The seller shall deliver the cotton to the purchaser as the
picking advances. and he shall not hold back delivery of the cotton.
Hec hereby undertakes to supply the minimum quantity sold which
he guarantees to deliver and in no case, not even in case of  {orce
majeure,” shall he attempt to absolve himself of the cansequences of
non-delivery.

The purchaser shall give a receipt for cach quantity delivered.

VI, The delivery shall take place at...... .. and commence for
the first pickingon ... ... ..., and shall terminate on ..., ..
it shall commnence for the second pickingon............ and terminate

VIl. When the seller desires to fix the price, he must advise
the purchasers by wire (or by letter, provided it is delivered at the
office of the purchaser not later than ........ o'clock) ... ...
hours before closing of the Exchange, Sundays and such holidays
cxcluded as those on which no business is transacted in Alexandria.

The seller must state in his advice of price settlement the guantity
for which he wants the price fixing ; if this is not done, it shall be under-
stood to refer to the minimum quafitity sold.
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VIIL Consequent upon the undertaking of the scller, as per
Article V.. to deliver the mimmum quantity, sayv ........ cantars,
he agrees to pay to the buyer the difference in price on the quantity
not delivered ¢ this difference will be. ... 0oL

1{ the price has not been hxed, the seller is bound, in case of a
difference in the premium offered bulow or above the contract, to pay
the ditlerence between the premium agrecd to according to Article 111
and that actually ruling for the same cotton on the last dav fixed for
the end of the delivery, in the district where the cotton grows.

I{ the price has been fixed, the seller is bound, in case of a rise
in the price of the contracts, to pay for any quantity short delivered,
at the option of the purchaser :—

{(v) cither the difference between the settlement  price
............ of the premium agreed upon. a» per Article IIL,
and the pnce actually in force fm similar seed cotton in the dis
trict where it is grown, on the last day fixed for the endof delivery.

(h) or the difference between the contract price on the day of
the last settlement and the price of the contracts on the last day
of delivery.

() 1t s nevertheless the right of the purchaser, and he
lhas the option. to buy in the market the gquantity short-delivered
after a Japse of three days of the sending of an official note through
the Mixed Tribunal; such purchase is for account and on the
responsibility of the scller, who will then be bound to pay the
difference between the purchase price and that of the settlement,
IX. If, by the............ , the scller has not fixed the price,

the closiug price of the contracts of the same date will be considered
by the partics as the settling price.

X. The buyers pay to the -ellers against rveceipt the sum of
............ as a token of good faith (“arrehs ™), which will be
deducted in proportion to each delivery from the price of the cotton.

X1 In case of delivery before the fixing of the price. the buyers
shall, by demand of the seller, pay to the latter the amount which they
may think advisable to advance beside the ‘" arrehs’” considering
the state of the market and the contracts running. If in this case a
fall in prices takes place so that the value of the cotton delivered
does not cover the amount advanced, the buyers will be able to
advisc the seller by wire, or by writing, requesting them to remit
within 24 hours a sum of PT.......... .. .. per cantar delivered,
in order to cover the margin; failing arrival of the remittance the
buyers have the right, if they deem fit, to fix the price without any
responsibility and without any previous advice.  When the price has
been fixed it must be communicated to the seller.

XII. The buyers will supply the necessary sacks. Any sack
which has remained in the hands of the seller will be debited to him
at therateof..... ... ...,

XIIL. \Vhen the delivery has been finished and the price been
fixed, the account will be rendered. The party who then owes money
must pay the balance due at once, and if the seller delays doing so,
he shall pay interest at the rate of 9 per cent. per annun.

Executed in duplicate,
R 191

< .
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Contract for the Purchase of Cotton by
Ginner from Farmer at a fixed Price.

On  the undermentioned date, the undersigned... ....... ..
residing at............ sells to Messrs.. ... at least........
cantars, at the most............ cantars, cotton from the village of
............. and under the following condition- -

[. Said cotfon s of.......... .. quality seed cofton of the crop
of 1gl.., at the rate of...... .cantars from the first picking,
and. ... cantars from the sccond picking.  The cotton shall
be clean, free from defects, such as ** sakfe.” dead leaves, damp, reddish
colour, mabrowma and foreign qualities,

II. The weight of the cantar ta be 313 rotles of seed cotton, the
weight of tare to be deducted at............

111, The price per cantar shall be fixed at......... ... P.T.

IV, All the expenses up to the point of delivery shall be paid by
the seller,

V. The seller shall deliver the cotton to the buyer at the rate
at which the picking advances. For each quantity delivered a receipt
shall be given to him by a representative of the buyer.

The seller shall not hold back delivery of the cotton, and binds hin-
self to deliver the minimum quantity sold, which he guarantees 1o
deliver, and in no case, not even in case of * force majeure,” can he
free himsel from the consequences of non-delivery.

VI. The delivery shall take place at.............. It shall
commence on the............ and terminate for the first picking on
and re-commence on the. . .......... and terminate
for the second picking.

VII. The buyers advance to the seller a sum of ... ... ...,
as a token of good faith (arrehs "'y against reccipt; this shall be
deducted from the price of cotton on delivery being made.

VIHL. In consideration of the undertaking of the scller, as per
Article V., to deliver the minimum quantity, viz.. ...cantars,
he is bound in case of a rise, to pay to the buytr Lh« “ifference of
price on the guantity not dehvcred this difference shall be at the
option of the buyers.

{a) The difference between the above sale price and the price
ruling for similar cotton grown in that district, on the last
day fixed for the delivery,

(b) The buyers have the right and power to buy in the
market the quantity short-delivered three day- after sending
an official note through the Mixed Tribunal; such purchase
15 for account and responsibility of the seller, who shall
then be bound to pay the difference between the purchase
price and the above price. |

IX. The buyver shall supply to the scller the necessary sacks.
Any sacks which have remamed in the hands of the seller shall be
debited to hira at the rate of. ... ;... ... PT.
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XN. When the delivery bas been finished, accounts shall be ren-
dered. The party who then owes money shall pay at once the balance
due, and in case of delay on the part of the seller. interest at the rate
of 9 per cent. per annum shall be charged from the day fixed as the
end of delivery.

Iixecuted in duplicate,

Copy of an Account Sale between Bank and Farmer.

............ Baxg..o oo Noo.o..o.ooo
ALEXANDRJA.

Account Sales of 33 bales cotton sold for................ ...
account and risk of ... .o o oL at. .o
on the 2uth September, 1911,

Lot 61 B/a5 C. 32246 PT.
Tare 630
Damp & Samples 335 963
31281 ... 3774 118,085-8
Lxpenses.

Receiving. carting, and crrands P.T.

105
SLOrage ... 70
Insurance . 369

Weighing -3
Gratulties D
Taxes D
Postages 5
Brokerage .
Commission 12,2979
115,787-9
SE & O Credited on the 30th Sept., 1911 .. 113,500
Valeur ce jour .............. 2,287-9
Alexandria, October 30th, 1911.
Tor the.......... Back..........

.................... Manager.

N.B.—Please take note that this cotton lhias not vet been pressed. We
are sending you nevertheless enclosed the Net amount of the Account sales under
your responsibility, becanse should the buyers find damaged cotton inside the
bales when they press it or excess of moisture, we shall ¢claim from you as per
the recognised usage of our market ¢ :
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Copy of Lease of Land.

THE ABOUKIE (OMPANY LIMITED.
........................ Divinon

ANY, LIMITED

Jhereinafter calfed the Lessee.

e e Lessor Jot o the Lesser e land Inseribed st the Tents and for the period
suml in ﬂm 1‘.,!.!‘

DATE OF REXNT PER
ENTRY. [vear.| FEDDAN, AMOUNT,
1 2 1 ¢ 8
Tatal Area Total Kentsd

ARTICLE 2.—The L
declsres his full knowled
condition the:

¢ of the said Land in it= present condition and lereby

of U sume and renounces all right 10 obitct nithiy fo the QUARLIC o1
of or otherwise at this or at any future time,

he Lessee shisdl at his own exponse malotain in good condition all the water-lifting

<. draips, irrigating canals and roads within the limits of the sald Land and <hall alsa, from

to (((m and Mllmuf charge, co-opersde ju the wark of cleanitg e large drafis and Ireiading

. 1 fax e
18, throngh accident. - 1 rireumstances bryond the controb
n! the l‘ e -..uum |- FUNTE ,1 o deslroved, or, Jf throngh Inundation

would be prevented from preparing. sowing, or cultivating the said

ARTICL
of the Lessor, lln
or scarclty of wate 1]
Land, he shall Ium mnlmm o mn dimimition of the said Tent. o1 1o any otler indemvity

A 6. he Lesser shall not assigh or subs-lel the sald Land or any part nwrm( without
the wyitten copse m u( the Lessor.

ARTIC) Lessee shall not, under any pretext, abandon the cultivation of the said Land.
Al majutain L)u <ame in good coudition and shall ‘cnltivate the saie according to the hest
sgricultural wages,  Only one-third of the lund shsll be enitivated in summer crop, and cotton shall
only be sown on the same land after an interval of two vears.  The cotton crop as harvested shall be
delivered daily to the magazine of the Lessor, who shall sell Lhe same at his diseretion e paynwent of
any rom orow er debt due, and account 1o the' Lessee for the Balance,

CLE 8.—On the termination of thr lease the Lessee shall give wp possession of the land,
bulldhmn. uud umatrumom all in thorough order without any indemnity for growing crops, or for
any pulklings or constructions.

ARTICLE 9.—The Lessee shall permit the Lessor or his Agents at all reasonable times lu enter
upon ! 1)1- JLand and Inspect the same and the canals and drains within the Hmits of the s

¥ 10.—The rent shall be payable rly, on the Arst day of November, and the ﬂm rent.

shall )u rlu. on the first day of November following the date of entrs 3

ARTICLE 11.—The Lessee shall at all times reside in the villages on the Lessor's property and
shall not rent any Land not on the Lessor's property without the w ‘Titten consent of the Lessor.

ARTICLE 12.—In the event of the Lessce making default in payment of the rent on the days
fixed for the same, the Lessor shall be at Uberty to ukv possession of all crops and cattle belor ging
to the Lessee and 10 sell them in payment of rent duc

ARTICLE 13.—In the event of the Lessee mnmn to comply with any of the conditions of this
contract, or doing or suffering any act or thing to be “daone, , whether by judicial process ar acts of his
own or otherwise, whereby the Lessor's security for the payment of thie said rent may be diminished,
or whereby the Lessee makes himselfl obnoxious o ather tenants on the Lessor's property, or whis i
are prejudicial to the interests of the Lessor and his tensnts or inhabitants of his villages, the Lessor
ahllf be at liberty to eject the Lessee from possession of said Land without buing linble for any clsim
for damages, interest, or any other claims Whatsoever

ARTICLE 14.—In the event of the Lessor selling all or any part of the said Land ot of the Lessor's
title to the said Land or any part thereof belnx(n&n\n)ldnn-d by a judicial decision at the instance of
third parties, this Lease shall cease and determine at the end of the then current year without giving
to the Lessee any right to indemnity or damages.

ARTICLE 15.— 'g he Lessee shall not remove any of his Hve-stock from the Land and shall not sell
or in any way diminish his ownership in any such ‘stock without the written cansent of the Lessor or

F

hiz Agents, -
Dale........co.venis [P L1900
LOSEOT ...\ vsenneseernenaeneennn LOSSCC . ot vn et e,

NY LIMITED,
LT T e ceeie




296 APPENDIX III.

List of Publications dealing with Egyptian Cotton.

THE AGRICCLTURAL JOURNAL OF EGyer. Published by the Depart-
ment of Agriculture. Cairo.

AREAS PLaxTED 1x COTTON IN 1909 axD v 1910 (2 vols.). By E. M.
Dowson. Director-General of the Survey Department. and J. 1.

) M.A., F.R.S.E.; published by the Suwrves Department.Cairo.

MOVEMENTS OF THE SuBsoi WaTEr INv UpPEr Ecypr. By H. T.
Ferrar : publishied by the Survey Department. Caivo. 1911.

Stunies or Ecvyerian Cottox. By W, Lawrence Balls, M.A. Year
Book of the Khedivial Agricultural Society, Cairo, for 1909.

ANNUAIKE STATISTIQUE pE L'EGYPTE, 1911, Statistical Department,
Catro,  (Also an English edition, 1909.)

PovLrrical, EconoMy FOR EGyeTian STUDENTS, By John A, Todd,
B.L. . published bv WWm. Hodge & Co., Glasgow and Edinbwgh,

YEsk BOOKS OF THE KHEDIVIAL AGRICCLTURAL SOCIETY. CAIRO,

TeEXT Book oF EGYPTIaN AGRICULTURE. Published by the Ministry
of Education. Egvpt.

ERWACHENDE AGRARLAENDER. By Siegfried Strakosh, Vienna: pub-
lished by Paul Parcy. Berlin.

Corroy INVESTIGATIONS IN 1909 axp 1910, By W. Lawrence Balls,
M.A.; published in Cairo Scientific Journal, No. 60, Sept.. 1911,

Some Comprications IN MENDELIAN COTTON BREEDING, By same
Author; published by L'Institut égvptien, dme série.

Tue PrROSPECTS OF THE LGYPTIaN CoTTON CROP. By same Auihor ;
published in the Cairo Scientific Journal, No. 39, December, 1409,

THE PHYS1I0L0GY OoF THE COTTON Praxt. By same Author: pub-
lished in the Cairo Scientific Jouwrnal, No. 46, July, 1910,

Tre ErFect ofF Supsoil WATER oN THE CoTTON CROP. By same
Author.  Also a NoTE oN A METHOD OF TaxinGg WATER LEVELS.
By F. Hughes, F.C.S.: published by the Khedivial Agricultural
Society. April. 1910,

RaPPORTS PAR M. AUDEBEAU BEvY POUR 1909 &T 1910. Ingénieur en
Chef des Domaines de I'Etat Egyptien ; published by the State
Domain Administration. Cairo.

Ecyrriav IRRIGATION. By Sir Wm. Wilcocks (new edition in pre-
paration).

THE N1Lg 13 1904, By Sir Wm. Wilcocks,

THE NILE RESERVOIR D-m AT ASSUAN AND AFTER 1903. By the
same Author.

THE HISTORY OF THE BARRAGE AT THE HEAD OF THE DELTA OF EGYPT,
1896. By Major R. H. Brown ; and another similar work by the
same Author in 1902,

PRELIMINARY NOTE ON THE SUBSOIL WATER IN LOWER EGvpT. By
H. T. Ferrar : published by the Survey Department, 1910.
RapPORT GENERAL DE La Commission pu Cotow, 1910. Tmprimerie

Nationale, Cairo.

THE AsSUAN RESERVOIR AND LAKE MOERIs, 1904,

THE WHITE NILE axD TaE Corron CrRoP.  Two papers read by Sir Wm,
Wilcocks before the Khedivial Geographical Society, 1907 and 1908.

THE DRAINAGE OF THE DELTA OF EGYPT, By E. W. Perceval Foster,
C.M.G., of the Behera Company, Alexandria, 1910.

INSECTS INJURIOUS To THE.COTToN PLANT IN EGYPT, AND OTHER
Parers. By F. C. Willcocks, Entomologist to the Khedivial Agricul-
tural Society; published in their Year Books 1905, 1906, and 1909,
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STATISTICS.  STATUTES, &c.
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COPIES of the STATISTICS

ISSUED BY

The International Federation of Master
Cotton Spinners’ and Manufacturers’
Associations

IN REGARD
TO THE CONSUMPTION OF COTTON AND
STOCKS OF COTTON IN SPINNERS HANDS
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VISIBLE SUPPLY.
August 3lst,
The following statement, in thousands of bales, includes English, Con-
Amierican, Egyptian, and East Indian Stocks and Afloat up to
previous three years :—

(As published in Corron,

tinental,

30uh Aug.. 1912, and the corresponding dates in t]

1912.)

AMERIC 1911 1810 1909
Stock—Liverpoal and Mancheste r“ 203 248 w2
Continent ™ 138 302
Ports .. 197 E th
Interior 97 8
AFLoaT—Great Britain ® [
Continent 138
TortaL .. B0
EGYPTIAN, _—
StocKk—Liverpool and \hnc)uau TT . 49 54
Cmmmnt @ .. 2 1
.- .. .. 42 42
:\r-‘r,~A.\T7{-rL..5,t Britain i e .. R —
Continent .. .. .. .. 2 2
oy 94
Stock-—Liverpool and Manc hn\larf . 9 44 . T
London . . R .. 10 11 a5 14
Continent .. . i P 21 37 38 29
Bombay Harbour' .. . [ 1 P2 2
ArtoaT-—Great Britain .. . . 12 7 & 13
Continent b6 26 48 41
TOTAL .. . 114 122 704 TOR |
SUNDRIES. _
Srack—Great Britain 30 ]
Continent . v G
ArLoaT—Great Britain B i
Continent - —
‘torar .. a7 0
GRAND TOTAL 1,065 1,602
N Bomhav on Shore not inclided 320 172
i The Manchester Stock included is that l\m;, in Dock Warchouses only.
STOCKS, Auc, B0TH.
l'l12 X191
LIVERPOOL ; ST WEEK B
AMERICAN .. 472.340 0.810 258,450
BraziLia N 110 24,410 50,200
EGypTiaN 36 060 44,600
PERUVIAN . 33.070 39,630
WesT Inpran, &c. 2,990 1.8060
AFRICAN . 15.810 8,040
EAST Inpiax, &c. 8.360 ()
ToTar 309,760 642,410 T 432040
* MANCHESTER 49,512 27.957
LONDON . 11,165 11,706
UNITED STATES:
At the Porrs .. 286.000 197,000
INTERIOR TOWNS (18) 41,000 97,000
. 115000 £0,000

23 000

34

chonses, — b:ol es @
Dock Warehouses. les ;
ock Warehouses. 16,2¢3 bale:
lupiax, etc.—Dock Warehouses,
Grand Total 69,512 bales.

. EAsT
. 1.023 bales.

Tis :ho
Transit Warehouses,
Transit Warehouses, 300 b
— bales ; Transit Ward\ouses 1,025 bales;

27,000

_The following Stocks at RUSSIAN Ports are NOT inctuded n the above statement. |
East Indian

| _American  Egyptian
S7. PETERSBURG 6,150 -
REvaL .. 6441 s
Rica .. 1.863 —

ODESSA .o . - 1,365
_Wmvpau N —
‘YoTaL BaLes 1912 B 1,365

. w  1911.. 730

T 2 720

Sundries.

ll‘)llllj

»
5
&
g
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GENERAL.—The owners of more than 90 per cent. of the total spindlesin
the world have made returm: t must be, however, borne in mind, when drawing
conclusions from the figures in these tabulations, that the consumers of American
and Egyptian Cotton are represented by a higher percentage than 90, the
missing 10 per cent. is partly accounted for through the smaller response from
India, Mexico, Brazil, Turkey, &c.. where indigenous cottons are almost exclu-
sively used.

The tatal number of Spinning Spindles in work s, for mast countries, arrived
at by the addition of the comparatively few spindles which have not sent returns
to those actually reported. When Treierring to Cotton Consumption, even
cotton experts, brokers, and others frequently fall into the error of not distin-
guishing between doubling, waste, and spinning spindles.  Doubling and waste
spindles do not use raw votton, and are nof included in these statistics.

The CGURTAILMENT OF PRODUCTION, as given helow. has
been calculated over the total number of spinning spindles far which returns have
been received - —

surland [Fragice Austria Ly
535 hours 34 Fours 180 hours L60- 04" hours
dne mainly to coal strike
and weavers” lock-out,
Tapan Holland
275 per cent. on coarse varns 4 until 7-4 hours
20 per cent. on fine varns ; March, 1912,
Mexico nrway Judia
853+3 hours 3077 howurs 4464 hours

due 10 a strike

INDLA, JAPAN, MEXICO, BRAZIL. ()wing to the long distances
which separate these countries from the affices of the International Federation,
the spinners in these countries have been asked to make their returns up to
the 15th August instead of 3lst,

RUSSIA. -Most of the bales figuring in the ““ Sundrnes * are of Russian
cotton weighing 270lbs. to 200ibs. each.

FINLAND AND POLAND arc induded in the figures for Russia,
The separate figures for these countries are -—

Finland— Mule Spindles 41718
Ring Spindles [ERCTH]
............ 110,684

Egyptian  Sundries
Consumption [

Stocks .. . 3¢
Poland— Mule Spindl
Ring Spindies
Total
gyptian Sy Total
Consumption 5,173 1853, 321,173
Stocks ..., 2,024 92,315
MEXICO AND BRAZIL.—The separate figures are i—
Mexico— Mule Spindles e 6,284
Ring Spindles
Total
American East Indian  Egyptian  Mexican at
Consumption 4.607 — 375 34,607 39,588 bales
Stocks ... . 1,087 — 315 5.220 6611,
Brazil— Mule Spindles 4,040
Ring Spindles 339,342
Total ........ 344,282
Brazilian
Consumption ............ 199,642 bales
StockS ... . 37,188

UNITED STATES OF AMERICA.—The figures have been cabled by
the Bureau of the Census, Washington, D.C., and represent bales of 500lbs. each.
About 125,000 bales of Egyptian Cottop have been shipped during last season
to the U.S.A . and these are included 1n the figares giver by the U.S, Census

Burean.
ARNO SCHMIDT, Secretary.
MaNCHESTER, September 30th, 1912,
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VISIBLE SUPPLY

(As published in Cofton, March 2nd, 1912},

The fulfowing statement, in thousands of bales, includes English, Con-

tincatal, American, Egvptian, and East Indian Stocks and Afioat ap to Ist
March, 1912, and the corresponding dates in the previous three years :—

AMERICAN. 1912, | 191) 1910, JSI()‘J

Scock Liverpool and Manches . . > 236 888 ,

Continent S 746

63

Vorts
[nterior

ArroaTr—Great Britain B

Continent ................. ..
ToraL
LGY P

StTock—Liverpool and \l‘\m hestery 5
Continent ... ... 7
Alexandria . P 310

ArLoAr—Great Britain ... .o oL 30
Continent .. .. .. &

Torar 430
EAST INDIA}

Stock—Liverpool and Manchestert S
London . >
Continent .. .. B 24
Bombay Harbour* ... ........ 13

ArLoat—LGreat Dritain 1
Continent ...... 178

Torav | 237
SU |

stock-~Great Dritain i 46 [ 7 43
Continent .. X 7 3 3

ArFLoaT—Great Britain 8 8 G 5
Coatinent 1 -

Torar ] 61 56
GRAND TOTAL l4.203 4,914
T *Bombay on Shore wnol o2 440
# Tl Manchester Stock incuded s tha Iving w Dok Wasrbouses only. -
STOCKS. MarcH IsT.
-7 10)2 12 1911

LIVERPOOL E LAST WEEK

087,860 1,150,920

15,910 31,830

EGYPTIAN 72.180 70,160

PERUVIAN N 23,040 6,200

WesT INDIaN, &C Lo . .29 1.360 1,380

AFRICAN .. . 3,080 3,860

Lasr InDia 5.280 4,840
1.130,710 9, 1

T h1s08
2,490

*MANCHESTER .....
JLONDON .
UNITED STAN Y.

At the Ports .....

At the INTERIOR Tov

NEw YoORK

New ORLEa

* Asgricax.—Dock Warchouses, 39,800 halr-s

bales. BraziLi Dock Warchouses, —
Prroyias.—Dock \\anhuu~e~ — h.
—Dock Warehouses, 21 488 b s
INpIaN, &c.—Dock W .\nhmbe:, ‘5 lnlﬁ
to1al, 01,578 bales.

8,000 1,367,000

000
256,000 .

Transit Warehouses, 2 599

H Tmim\ Warehouses, 208 b‘ds Tuul 298 bales.

chouses, 2,420 bales. Total, 35017 bales . Eer
msit Warehouses, 339 bales.  Jotal, 414 bales. Grand

‘The foltowlng Stacks nt RUSSIAN Posts are NO

ncluded in the above statement.

~ast Indl'ﬂi‘ Qundneﬂ

St, PETERSBURG

REVAL ...

RIGA ...

ODESSA

Winbau
Torar BaLes
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REMARKS.

General.—The organised Short-Time movement has been quite
universal, as is shown an page 360.  No definite figures have been cabled
as regards the Short-Time in the U.S.A,, but this year's consumption o}
4,707,000 bales against last year's consumption of 5,241,000 bales
shows clearly that exgensi\'e Short-Time has been run in the States.

The shortage of American Cotton has led to a freec use of East-
Indian Cotton, a fact which is brought forward by a comparison of the
present with former tabulations:

The total number of Spinning Spindles in wark is, in mast coun-
tries, arrived at by the addition of the comparatively few spindles
which have not sent returns to those actually reported.  When referring
to Cotton Consumption, even cotton experts. brokers, and others
frequently fall into the error of not distinguishing between doubling,
waste, and spinning spindles. Doubling and waste spindles do not use
raw cotton,

Great Britain.—Twenty-six firms, representing 688,705 spindles,
report that they have given up cotton spinning. The completion of
several new mills has been postponed indefinitely. The consumption
of American Cotton is 106,086 bales less than the previous year, duning
which over forty millions spindles stopped for seven weeks owing to a
lock-out. The reduced consumption of all kinds of cotton this year is
99,999 bales; mioreover, it has been ascertained that the trade has
been on considerably coarser counts, which means that a larger weight
of cotton has been used per spindle. These facts prove conclusively
the extent of the Short-Time worked during the past twelve months.

India.—Eight firms, representing 132,800 spindics, report that
owing to bad trade they have stopped spinning. The erection of two
new mills has been abandoned.

Japan.—A further curtailment of production of 274 per cent. on
coarse counts and 20 per cent. on medium and fine counts begirs on
October Ist. Mills in Japan work usually day and night (22 hours).

India, Mexico, Brazil.—Owing to the long distances which
separate these countries from the offices of the International Federation,
the spinners in these countries bave been asked to make their returms
up to 15th August instead of 31st.

U.S.A.—The United States Census Bureau is responsible for the
collection of the American figures.

ARNO SCHMIDT, Secretary.
MANCHESTER, 27¢h Seplember, 1910.
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STATUTES

OF THE

International Federation of Master Cotton
Spinners’ and Manufacturers’

Associations.






STATUTES,

Adopled at the Second [nternational Congress h-ld in
Manchester, June, 1903,

Object.

I.—The purpose of this International Federation shall he ta
watch over and protect the common interests of the Industry, and
1o advise Associations,of the action to be taken against any coramon
danger.

2.—The means to be employed are :—

(1) The holding of Congresses of Delegates from the Associations
in all countrics becoming affiliated with the lnternational
Federation.

(2) The appointment of a Committee of Management, who
shall :—

(7) Control the work and expend the moneys of the Federation
under the instruction of the Congress.

(b) Distribute information of practical value in carrying
on and improving the conditions of the Cotton Trade.

{c) Assist in the formation, strengthening, and assimilating
of Associations in all Spinning and Manufacturing
Centres of the Cotton Industry.

(@) Call together the Delegates to special Congress wher
the need shall arise.

(¢) Consult the Associations by carrespandence, and distri-
bute and collect voting papers from the Associations on
any International movement in connection with the
Trade.

(f) Take any other action in common interest of the Trade
that may be decided upon by Conuress.

Membership.

3.—All Associations of Cotton Spinners and Manufacturers are
eligibk; for affiliation with the International Federation, subject to
their acceptance by Committee and Congress.

Financial.

4—A Levv shall be paid by each Association according to ifs

number of Spindles and Looms.”

5.—Spindles shall include Mule, Ring, Throstle, and Doubling.

Two Doubling Spindles to be equal to one Mule Spindle.
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6.—Each Association joining the Federation shall pay an Entrance
Fee of ;#; of a penny per Spindle, and one halfpenny per Loom (one
Loom to be equal to 25 Spindles). This Entrance Fee shall include
the current year’s Levy.

7.—For the vear 1903, and each succeeding vear until otherwise
determined, a Levy shall be made of 4} of a fenny per Spindle and
one-eighth of a penny per Loom.* Associations are liable for the
coming year's Levy unjess they have handed in their resignation at
least three months before the end of the current year. Resignation
forfeits all rights to any accumulated funds. *

8. —All Levies shall, after the year 1904, be due for payment
before the end of September.,

Y- -In case any Association shall fail to pay its Levy, or send
Delegates to the Congress, the name of such Association shall be
placed before the Congress to take what steps it may think fit.

Ofhices.
10.—The Offices of the Federation shall be in Manchester. Any
change in the head-quarters must be by decision of the Annual
Congress.

By-Laws for Committee.

11.—The Committee of Management shall consist of one Delegate
from each ecountry affiliated to the International Federation, having
in membership with the Federation not less than 750,000 spindles or its
equivalent in spindles and looms, and the Committee, from its own
members, shall appoint a Chairman, Vice-Chairman, and two Honorary
Treasurers of the Federation. Each country shall appoint its own
Delegate. The country which the Chairman of the Committee of
Management represents shall be entitled to another representative on
the Committee.

12.—For the Committee of Management, five shall form a quorum.

13.—Each country shall have the right to appoint a substitute to
attend the meetings of the Committee in the event of its representative
being unable to attend. This substitute. in order to become con-
versant with the work of the Coinmittee, may accompany the duly
appointed representative to any meetings of Committee, if the
Associations in kis country so desir::, but in the latter case his expenses

‘:I‘heﬂLt;y'I-or the year 1912-13 has been ﬁx;dib_\it’hre Congress at gy of
a penny per Spindle, and jd. peér Loom, plus 20 per cent.
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will not be paid by the International Federation, nor has he power to
vote, and it is not expected that he will take part in discussions at
the meetings.

14.—The Committee shall appoint its Secretary, or Secretanes,
and other Assistants, Bankers, Auditors, and Solicitors, and such
appointments shall be confirmed annually or otherwise.

15.—~The Committee shall have power to appoint, from its own
body, any of its members for the purpose of obtaining information
or undertaking preparatory work in connection with anv of the
objects of the Frderation. Suchinformation or preparatory work to be
reported upon periodically to the Committee through its Secictary.

16.—Should a position as Officer or Member of the Comniittee
become vacant by death or resignation, the Committee shall have
power to fill such position, if an Officer, from its own body ; if a
Member of the Committee, from the Delegates from the country
represented.

17.—The Committee shall meet when it is desirable, but where
possible the consultation shall be done by carrespondence.  When
possible, at Jeast four weeks’ notice shall be given of any merting of
the Committee of Management.

18.—On the request of one-fourth of the Members of the Com-
mittee (which always includes the Officers), the Chairman shall call a
meeting.

Expenses of Members of Committec.

19.—The Members of the Committee of Management, wheo
attending meetings of the Committee, shall be allowed first-class fares
and 40 francs per day for out-of-pocket expenses.

Bank Account.
20.—The Bank Account shall be in the names of the Chairman
of the Committee and the Secretary at head-quarters, and all cheques
shall be signed by the Chairman, or one of the Honorary Treasurers,
and countersigned by one of the Secretaries.
21.—The Bank Account shall not be overdrawn, and no expen-
diture or liability shall be incurred for which there are no funds in the
Bank. : e
Close of Financial Year.
92.—The financial vear shall end December 31st.
Dissolution.

238.—In case of dissolution the funds in hand shall be divided on
the basis of the contributions made by the affiliated Associations.



Regulations for Congress.
24,—The Congress shall be in a difterent country each time.
25.—When possible, at least four weeks’ notice shall be given of
any meeting of Congress.
26.—The Associations in each country shall appoint Delegates to
attend the Congresses. No restriction shall be placed on the n
of Delegates any Association may send, but the voting power shall be

as follows :—
One vote for each Million Spindles or part thereof.
One vote for each 40.000 Looms or part thereof, but not more than
Twenty Votes to be given by any one country.
Voting shall be by the showing of hands, but shall be by ballou if
desired by 23 per cent. of those present empowered to vote.

27.—Each Association shall, before the end of March, appoint its
Delegates for the following Congress, and shall at once intimate to
the Secrctary the names, postal addresses, and cable addresses of
such Delegates.

25 —Fourteen days’ notice shall, if possibie, be given to the
Secretary at Head-quarters of any change in the appointment of
Delegates.

29.—The expenses of Delegates shall be paid by the Association
they represent, or by the Delegates themselves.

30.—1{ a Delegate be unable to he present, he may be replaced
by aunother representative of his Association. This representative,
however, must present satisfactory credentials to the Committee.

31.-—Any Association wishing to bring a subject before the Anaual
Congress, or propose the alteration of a Rule, shall forwarg its reso-
tution to the Secretary at head-quarters befare the end of March.

32.—The member of the Comunittee of Management representing
the country in which the Congress assembles shall preside over such
Congress. The names of the Degjegates shall be called over; after
which the Chairman of the Committee of Management shall present
a report, to be followed by the reading of the Financial Statement.
3.~—The remaining proceedings shall be arranged by the Com-
mittee of Management, but shall be subject to alteration showd the
Congress desire. N

34.—Permission may be granted for the discussion of matters

which do not comply witht Rule 31, but no vote can be taken.
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35.—In order to expedite the discussions(’ of the ongress, the
introducer of any subject shall be allowed one hour. Subsequent
speakers shall be allowed fifteen minutes, which the Chairman may
at his discretion extend to thirty minutes.

36.—Delegates may speak in English, French, or German, but it
is desirable that they use the English language in order to obviate, as
far as possible, the necessity of transiation.

37.—No resolution in any Congress shall be voted upon except
75 per cent. of the Delegates empowered to vote are present, and no
resolution shall be carritd except by a ‘majority of 75 per cent. of
those voting.

33.—No resolution shall be voted upon at the sitting in which it
has been introduced (unless a 75 per cent. majority be in favour of
such vote being taken), except for the appointiment of Officers of the
Congress and the fixing of the next place of the Congress.

39.—The place of meeting for the next Congress shall be decided
upon at the last meeting of a Congress.

Offcial Reporters.
40.—Official Reporters shall be appointed to take a verbatim
report of all proceedings, and submit a general report of the day’s
proceedings for the Committee's approval before giving it to the Press.

Visitors,

41.—No strangers shall be allowed to attend the sittings of Con-

gress, except they have a special written permit from the Cormittee,
Voting by Correspondence.

42.—Voting by correspondence with the Associations shall be by

Spindles (one Loom equalling 25 Spindles, and two Doubling Spindles

to be equal to one Mule Spindle). The ratio of voting power shall

be as per Rule 26,
Alteration of Rules.

43.—These Rules may be added to, varied, or rescinded at any
Annual Congress, but notice of any proposed alteration shall be sent by
the Secretary with the notice convening the Annual Congress.

Local Committees.

14.—Local Committees may be formed in each country for the
purpose of discussing questions of international interest. The meeting
forming such Local Committee shall be convened by the various
represgntatives on the Committee of Management.
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International Cotton Congresses have been held in the
Tollowing countries :
1904, Switzerland (Zurich).
19035, England (Manchester and Liverpool).
1906, Germany (Bremen).
1907, Austria (Vienna).
1908, France (Paris).
1909, ltaly (Milan and Rome).
1910, Belgium (Brussels).
191{, Spain (Barcelona).

Conlerences with cotton planters and others have been held
under the auspices of the International Cotton Federation in

{907, United States of America (Atlanta, Ga.)
1912, Egypt (Alexandria and Carro).
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MEETINGS of the COMMITTEE

of the International Federation of Master Cotton
Spinners’ and Manufacturers” Associations have

* been held in :—

May, 1904 ... ... ZURICH.

October, 1904 ... .. Lo s

April, 1905 00 L0 0 UBRUSSELS,

June, 1995 . R MANCHESTER

. . P © o LIVERDPOOLL.

July, 1905 ... .. ... LONDON.

November, 1905 ... . .. L PARIS

June, 1906 ......... ... ... . . BERLIN.
BREAEN.

November, 1906 ........ . .. . LONDON.

May, 1907 . . ... ... . .. . VIENNA
NTEANT A, GAL, ULS A

January, 1908 ... . ALANCHESTER.

June, 1908 ... ... ... ... PARIS.

December, 1908 ....... ... ... GENEVAL

May, 1909 .. ROME.
MILAN.

October, 1909 ... FRANKFORT-ON-MAIN.

June, 1910 .. L BRUSSELS.

November, 1910 ....... .. ...... . . LONDON.

May, 1911 LLISBON.
BARCELONA.

October, 1911 ............. ... ... BERLIN.

May, 1912 - SALZBURG.

October, 1912 ... ALENANDRIA.

November, 1912 co.. CAIROL
January, 1913 ... HAVRE,
PARIS.

Frequent meetings of international sub-committees, dealing with

special subjects, have met in centrally-situated cities.
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Congress Reports and Other Publications.

{Published i the best-known languages, und circulated throughout
the world.)

Congress Reports.

1904 — SA\WITZERLAND (Zurich).
1905—ENGLAND {Manchester and l,i\'m'p(-yo)).
1906 GLRMANY {Bremen).
1907—AUSTRIA (Vienna).
1908 —FRANCE (Paris).
1909—ITALY (Midan and Rome).
1910 BELGIUAL (Brussels).
1911—SPAIN (Barcelona).

{This Report includes an historical record ol the Interna-

tional Cotton Federation, contributed by the President, Sir
Charles W, Macara, Bart.)

Confercuces willh Coticr Planders and others wnder the auspices of
the hidernationnd Cotton Federvation.
1907—UNITED STATES OF AMERICA {Atdanta, Ga.).
1912 —EGYPT (Alexandria and Cairo).

Other Publications.

Report.  Cotton Growing in India (November, 1909-—January,
1910).  Arno Scehmidr, Secretary.

Reception in London by the Sccretary of State for India (Lord
Morlev), July 27th, 1910.

Government Luncheon and Receptions in London by the Secretary
of State for India (Lord Crewe) and by the President of the
Board of Trade (Mr. Sydney Buxton, M.P.), November 21st,
1910.

Report.  Cotton Growing in India {December, 1911—January,
1912).  Aruno Schmidt, Secretary.

Reception in London by the Secretary of State for India (Lord
Crewe), July lst, 1912,

Report.  Cottop Growing in Egvpt (December, 1911},  Arno
Schmidt, Secretarv.

Report.  Cotton Growing in the Anglo-Egvptian Sudan (1913).
Arno Schmidt, Secretary.

Half-vearly Sratistical Returns of Stocks of Cotton held by
Spinners.

Yearly Sfatistical Returns of Cotton Consumption.
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Approximate Number of the SPINDLES of the World
SPINNING EGYPTIAN COTTON

EXCLUSIVELY.

England ..o oo 14,000,000 spindices,
Germany ... o oL 1,400,000 .
France ...............c....... 1,100,000 .
Switzerland ... oo 875,000 .
Russia ... oo 800,000 "
U.S.A. (conjectwral) .......... 600,000 .
Austria ....... ... ..o i 500,000 -
[talv oo 250,000

Japan o 212,000

Spain ... 100,000 .
India ... ............... ... 21,000 .
Egvpt oo 20,000 -
Belgium ..o oo fi 000 .
Swedenw ..o ~ G000 .

Total ... 20,190,000 spindles.
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