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UNIVERSALISING SECONDARY
EDUCATION.

By THE EDITOR.

THE movement for free Secondary Edu-

cation in Great Britain is fast growing.
In Canada and Australia all education is
practically free from the Primary to the
University stage. The system of free public
schools all over the United States is well
kpnown. Such schools are a feature of the
education system of the United States. So
important is this system of free education con-
sidered in the United States that these free
schools in the States forming the Union have
a statutary basis. According to law no
State can be withoyt such schools for the
benefit of the people of the State. To
make Free Education possible even in
new States, the Federal Government has
taken care to set apatt for elementary schools,
in each of them, from two to four * sections’
{or square miles) in each township six miles
square, the proceeds from the sale of which
fotm the chief part of the permanent school
funds of those States, the income alone
being used for the support of the schools.
This ingome is supplemented by local taxa-
tion 50 that it . constitutes abont 3'3 per cent
of the total schonl revenus of all - the - States.

private and parochial schools) may be seen
in the following figures :—

Percentage of illiteracy

Year. in the pop. above 10 years
of age.
1880 17 per cent
1890 133 "
1900 107 »
1910 77 »

This 7°7 per cent is made up as follows :—

Native whites 30
Foreign whites 128
Coloured 30'5

The coloured people in the Union are
about alittle over ten millions, of whom two-
thirds are literate; the foreign whites total
something tike 134 miilions, of whom about
only 1% millions are unable to read and
write ; and the native whites who number 683
millions and thus form the bulk of the
population are practicalty all literate. Itis
no exaggeration to say that before very many
years elapse iiliteracy will be a thing of the
past in the United States, whether among
the whites or the coloured people.  The
system of free public schools and the many
facilities given to boys to learn to read and
write will make soon literacy practically
universal in America.

The effect of free educationin the colonies
in wiping out illiteracy has made itself felt

The: gradual wipitigout of -illiteracy in the | in England. At the last conference -of

States by this wnd ‘afhier means {(such

as | National Union of “Teachers held at
483 :

Chel-
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tenham, the executive's resolution on Mr.
Fischer’s Educdtion Act asked inter aliz for
the extension of the compulsery clauses for
the continued education of adolescents and
for making secondary education entirely free.
As the Times correspondent putsit in his
report, the conference desired stronger meat
than that offered by the resolution of the
executive, One member—a new acquisition
to the executive-—demanded free education
right up to the University, together with
adequate maintenance grants for ali pupils.
Mr. W, P. Folland, the new President of
the Union, in his vigorous address struck
the same note—the vital importance of edu-
cation and the necessity of helping and safe-
guarding the teachers in every grade. He
pleaded for frec and open secondary educa-
tion, for giving to every child the opportunity
to have his abilities fully trained, for sub-
stantial salaries to teachers, and for conditions
of service that make for efficiency and hap-
piness.
education is beating high. The demand for
it in England shows that the movement is
gaining in volume and strength. Before long
it will be recognised that every. State should,
as part of its hounden duty, provide for the
free educational advance of its citizens, rich
and poor alike. Education, in other words,
will be regarded in the future as more a
State than a parental duty.

The argument that primary education
should first be made free and compulsory
before universalising secondary education
is fallacious inasmuch as, modern educa-
tional theory and even practice does not
accept primary education, corresponding to
though pot bigber than the education im-
parted in what are called elementary
schools in Eugland, as any education at all.
This view is no doubt comparatively new
to England but is-aew bucommg more and
miore familiar there, The .qld view which
asked the. ‘generality of children to rest]
on with the edacati given in el -
arvmhmhmd made s.emmshrv adncatinn

possible only to a fewh was condemned at the
cenference referred to above. It was at
tacked as a thing educationally unseund
Commenting on this, the Times (Educational
Supplement dated 1st May) wrote as fol-
lows 1—

" We have a good deal of sympathy with his view
Why should certain children from Elementary
Schools be sent to Secondary Schools, and others
not less intellectually competent, and sometimes
more competent, be sent to the schaols of the higher
elementary type * Is it a fact that the children sent

So the wave for free secondary]

to ‘the central schools are intended to supply the
labour market, while the secondary are to supply
the professions ? If there is any such intention
underlying the scheme, it is certainly undemocratic
and as certainly unsound from the point of view of
national edacation. But the truth of the matter js
that these schools are a product of the 1870 concep-
tion of Education for the people, a conception which
we believe to be largely unsound. There ooght not
ta be elementary schoals at all. There ougbt to be
preparatory schools from which every child sbould
be traasferred to the appropriate type of secondacy
school at the age of eleven. No doubt it can be
argued that the central school is a transitional device
leading in this direction. But meantime we are
going to waste half a dozen generations of school
children in the process. The National Union of
Teachers sprang out of the old elementary system,
and a percentage of its members cling to the old
elementary ideal. = The conception of universal
secondary education, which in fact is accepted asa
sound position in America, is still not fully accepted
by the Union, which rejected Mr. Gauntlett's views
by a large majority, Ten years ago the conference
would not have listened patiently to these views.
Last week the stalwarts of the elementary conception
of edacatior had to fight hard for their position.
In less than five years we venturs to prophesy, Mr,
Gauntlett's view will be a common-place of "the
profession. It {8 interesting to note that Germany
made exactly the same mistake as Eogland. Her
folk-schiools were and indeed still are, even more
tharoughly cut off from Secondary Educstion than
cur Elementary Schools. But the type is the same ;
a special education for a special class, thakclass
forming the vast majority of the children of ‘the
conntry, - The doctrine of the Universal Secondary
Edacation-doss away with this distinctios and shonld
give every child the education best siited.for. the
wafolding of his or her personality, Ceptral schools
204 compulsory day cosatinuation schuok até. gteps
in the right dmlwu }nt they are'mere trmmm!

shatoman. "
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The primary stage is thus held to be no|

stage at all in education; to regard it.asa
distinct stage in itself is to create a stumbling
black ta ourselves. - Educational views filter
down slowly to the people of any nation;
but that is no reason why they should not
be assimilated by experts and incorporated
into their every day thought., That would
help to create a new atmosphere and pro-
gress would be more marked, The change
of views in England, though slow, isstilia
notable ope. The sounder view, prevalent
in America and on the continent of Europe
that primary schools should only be treated
as preparatory schools from which every child
should be transferred to the appropriate type
of secondary school at the age of eleven is
coming to prevail. And it is to be hoped
that that view, which is now in possession of
the educational field everywhere in the
civilized world, will also be eventuaily
adopted in this country, If this were done,
much of the prejudice now existing against
universalising Secondary Education and mak-
ing it free would socon disappear.

In this country, public -opinion has still
to be educated in this matter. The need for
pressing home this vital matter is great.
Persistent attention should be given to it
by those interested in the development of
the country, Without education, industrial
advance is impossible; without education,
agricultural improvement is impossible; and
without education sanitary improvement is
impossible. . If the patent is either ig-
norant or careldss, no doubt he suffers for
it, but the State of which he is a citizen
or subject suffers ten-times worse. That
is the reason why education has slowly but
steadily come to be recognized as a duty of the
State guagState. Every child—of whatever
caste, creed or colour—should be afforded the
fullest opportunity-to- develop -the faculties
given'to it by God. That is coming to be
realized as the prime. duty of every civilized
Governmentin theworlg- Can any country
hope o sail agajnst.fhat current ? The

answer is obvigus. President Wilson not long
aga'said: ““ The nations are renewed from the
bottom not from the top; that the genius which
springs up from the ranks of unknown men,
is the genius which renews the youth and
energy of the people. The utility, the vitality,
the fruitage of life does not come from the
top to the bottom: it comes like the natural
growth of a great tree, from the soil, up
through the trunk into the branches, to the
foliage and the fruit. The great strupgling
unknown masses of the men who are at the
base of everything are the dypamic force
that is lifting the levels of society.” With-
out education, where couid these masses be ?
And what is the loss to a people who cannot
afford to provide facilities for mental im-
provement for them ! That is really at
the bottom of the free education movement,
all the world over.

It is thought that with the coming of
Peace the paper industry will be exten-
sively promoted, From paper tissues ail
possible articles one can think of are
made, as overalls, table-cloths, curtains,
bandkerchiefs, collars, shirts, embroidered
blouses, hangings for the wall, and
imitations of Persian carpets. One German
firm made a complete set of horse’'s harness
out of very strong tissue made of a web of
from 3-5 woven thickness, This web was
strengthened with a mixture containing tar
to give it greater resistance. In order to
convince the public as to the washing quali-
ties of paper yarn, a section was ftted pp
where paper articles were washed and boiled
before the eyes of the onlookers. It was
shown that a stocking, after being washed
several times, was softer and thicker than
when it was first new.
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REPORT OF THE INDIAN COTTON
COMMITTEE.

By A. K. YEGNANARAYANA IYER, M.A.,

Deputy Director of Agriculture, Mysore.

1HE Indian Cotton Committee, whose
report has just been issued, was ap-
pointed by the Government of India in
September, 1917, to enquire into the possibi-
lity of extending the cultivation of long
staple cottons in India, The terms of refer-
ence were the following :—

*“The Committee will examine the work
which has been done i the various Pro-
vinces of India in the establishment of long
stapled cottons. It will report regarding
the possibility of the extension of any
methods which have led to success. It
will investigate the causes of failure where
this has occusred, and if it finds that the
failure has been due to Agricultural, lrri-
gational or Economic causes or to adminis-
trative difficulties, will propose appropriate
remedies. It will carry out a detailed study
of local conditions in each cotton growing
tract and will enquire into the possibility of
improving existing methods of ginning and
marketing and also of preventing adultera-

tion and damping. It wiil further report on
the possibility of improving the accuracy of

the cotton forecasts and generally of making |-

the statistical information published by
Government of greater utility to the cotton
trade. Finally, it will submit recommen-
dations in regard to the staff required and
organization necessary for the developement
of the cultivation of long stapled cottons in
tracts which it considers suitable for that
purpose.”

Cotton for. Lancashire~~The circum-
stances which calfed the  committes intor
existence are pretty much thie same as have
led the Government of India on more than

one occasign in the past tcwiake active

measures for the improvement of Indian
Cotton and the extension of its cultivation;
vig., the desire to make Lancashire inde-
pendent of supplies from outside of the
Empire. Among the many problems of
reconstruction that have been excercising
the forethought of the Government during
the stress of War, this important subject
has not been omitted. The cotton crop of
America on which Lancashire has been
depending very largely is being absorbed
more and more by the rapidly expanding
cotton indusiry of America itself. In the
quinquennium 1890-95, the American con-
sumption of cotton was 33 per ceut of its
total production. In 1910-15, it rose to
39 per cent and in the three years 1915 to
1918, it rose to 59 per cent implying no
doubt a corresponding shrinkage in the
amount of cotton available for export to
the United Kingdom. “ It is obvious,” ‘the
Committee says, ' that the Lancashire
Cotton Industry, the importance of which
to the Empire needs no comment from us, is
faced with a serjous situation and that it-is
most desirable that it shonld cease to be al-
most entirely dependant on a source of sup-
ply, the future of which is so problematical.
India as the largsst cotton producing country
in the Empire and the second largest in the
world clearly offers the greatest possibilities
of any considerable increase in the supply
of cotton in the near future.”

Indian Interests Predominant.~Such a
clear statement as to the main object. -of the
Committee's enquiries may easily lead one
to believe ‘that the interests of Lancashire
bave been the main concern of the Com-
mittee and that its recommendations centre
mainly round this question.. It happens,
however, that the question of lomg staple
cotton orcupies quite a secondary place in
the recommendations and ‘that the main
enguiry deals with -the whole :question  of
thé impravement of the cotton industry: ‘s
all its aspects, pri lly in-tle i e’
of the - Indian - cultfrator.  “ To- avoid: =il
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possibility of misconception, we would wish
here;” states the Report, “to- emphasise
that our primary consideration throvghout
has been the interests of the Indian culti-
vator.” We are glad to note that the
report bears ample testimony to this state-
ment. We may specially refer to the
Committee’s recommendation regarding the
cultivation of “roseum” cotton in the
Central Provinces, a cotton of poor and
coarse staple, but strikingly high in gioning
percentage, and found more profitable to the
cultivator than superior varieties, As far
as the coltivation of long staple cotton is
concerned, the Committee concludes that
“Tadia canoot, for at least ten years, grow
cotton in any large commercial quantity of
a staple longer than lff%th of an inch.”
The only important addition to the produc-
tion of this cotton which they anticipate
is an area of 400,000 acres which would
come under irrigation, if the Sukkur Barrage
Project in Sind is taken up for execution—
a conclusion which would no doubt be
considered disappointing by those who look
to India for a large supply of long staple
cotton. It may be also noted that the
flourishing cotton - industry of India itself
absorbs the bulk of the cotton grown in
India, the export of Indian cotton to the
United Kingdom being only about 4 per cent
of the total cotton produced in India. It is
stated too that the average yield per acre of
the Indian crop is only 85 lbs. of lint, while
that of United States crop is nearly 200 tbs.
per acre and of the Egyptian crop, 450 lbs,
It has been estimated that Indian cotton is
so badly marketed that it loses about 10
per cent more in the blow room than Ameri-
can or Egyptian, thus. reducing the yield
per acre to less. ‘than 75 lbe, “The existing
practice regarding the sale of the cultivator's
cotton and the frauds perpstrated in the
i ies and cotton p result in:losses
to the producer 'on the one hand, and to the
mills which finally make-nss of the cotton,
on the pthor.. All these-4asts to: which the

enquiries of the Committee have been
directed mainly concern themselves with the
interests of India itself.

The Committee deals with -the whole
subject under two sections: (1} Agricultaral
and Irrigational, and (2) Commercial. We
shall follow this scheme in this brief review.

I. AGRICULTURAL AND IRRIGATIONAL.

Iudian Long Staple Cotton and Irri-
gation.~—The long staple cottons of India
are, the Karinganni cotton grown as a dry
crop on the black cotton soils in the Tinne-
velli District; Cambodia cotton, when
grown as an irrigated crop; the American
cotton varieties also grown under irrigation
in the Punjab; the Egyptian cotton—the
Mitaffafi—the successful cultivation of which
under irrigation in Sind has been demon-
strated fully in recent years. The long staple
cottons, therefore, principally depend upon
irrigation and any extension of the area
under them can be looked forward to only
with improvements in existing irrigation
sources of with the opening of new ones.
The problems of irrigation as they effect this
question are, therefore, gone into somewhat
in detail under the head of the various
Provinces. The important Irrigation Pro-
ject in Sind called the Sukkur Barrage
Project comes in for considerable attention.
We note that the Committee recommend
thu prohibition of rice growing in the area
which may come under irrigated cuitivation
under this project amd the raisiag of the
water rate for rice growing in the old areas
in this tract, with the object of encouraging
cotton cultivation. Readers acquainted with
the proposals for the encouragement of
sugar-cane cullivation under the Canvery
Channels in our own State may detect a simi-
larity of ideas in the above recommendations.
The Commiitee have gone into questions of
colanization, prevention of Malaria, lining
of irtigation channels, water logging, alkati
reclamation, and so on. Limited thus by
facilities for irrigation, any increase in the

409
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cultivation of long staple cotions can ouly[
be slow and even at the most sanguine ex-
pectation, only moderate.

Manuring and Increased Yield.—On the
question. of the raising of the outturn per
acee of Indian cotton, both long staple and
othiers which is at present so deplorably low

compared with yields abroad, the Com-
mittee's recommendations are somewhat
meagre. Nitrogen manuring increases the

yield, but there is not enough manure to
go round for the different crops of the
country and the yield of cotton which can
no doubt be doubled by proper manuring
suffers an account of the general deficiency
of manure in the country. We wish the
Committee whose opinion is sure to carry
great weight with bodies whose interests
may often  be conflicting, had made some
specific recommendation on this genera}
question., The growing of a leguminous
fodder crop in rotation with cotton has been
recommended, but the claims of a food crop
like juar will be too great to admit of such;
imfact when some years back the writer
tried to introduce the cultivation of dry

land Iucerne in the black cotton soils, it was
met with strong cbjections. We are sure
that if the British Cotton Growing Associa-
tion or other body interested in Indian
Cotton turns its attention to the manuarial
aspects of the question, some practical solu-
tion of the difficulty will soon be forthcoming.
We may add that the question of manuring
will relate principally to irrigated cotton, ‘.e.,
the long staple cottons.

Improved Varieties and Seed Farms.—
‘With regard to the evolution or isolation of
supérior varieties, the Committee lays stress
on the improvement of the indigenous
varieties and of the Foreign varieties which
have become acclimatised. -The Egyptian
cotton proposed for Sind is an exception;
the introduction of any further ‘exotics is
deprecated. - Botanical -surveys, trial- of
varieties, selection and crossing are all dealt

. mith, and the problents of esch Province

considered separately and reécommendations
regarding the most promising lines of work
to be adopted in each of the provinces
indicated.

The guestion of seed farms and of the
organization necessary for the sopply of
pure seed is discussed in full and the staff
for working these organizations as well as
for the improvement of the varieities them-
selves are specified. This is indeed a very
important matter and .it will be no small
achievement if thindgs can be so managed
that one particular variety, whatever it may
be, is grown pure and unmixed throughout
any one particular tract, Even with the
ordinary varieties this will be greatly appre-
ciated hy the trade, while with the better
or improved varieties the effect will he
marvellous. The Depariments of Agricul-
ture as well as private agencies and Co-
operative Societies, Cotton Growers' Asso-
ciations and allied bodies will have to work
together to secure this end and the necessary
stafl indicated by the Committee will also
have ta be provided.

Mysore Cotton—The recommendations
in this section are given province by pro-
vince and Mysore though only of very
minor importance as a cotfon tract is not
left out. The Chitaldrug cotton and Cam-
bodia are referred to, but the cottonofthe
Mysore District finds no mentiom,  The
extension of Cambodia cotton under irtiga-
tion is recommended ; and as regards . dry
land cotton the work of the Bombay Depast-
ment is to be closely followed, as’ whatever
applies to the Kumpta cotton of Southern
Bombay will apply to the Chitaldrug
sannahatti, Cambodia cotton is, as read-
ers are aware, being popularised and ‘the
work of trial and improvement of the local
cotton is already in progress.

II. COMMERCIAL:

Better Price for o Better Cnmn,——On
the commaercial side, the Committea’s recom-
mendations are elaborate, and the principal
auds such as will necessitate legislation.
The most impartant and “at the ‘same. time
the least complex of these, we take jt, inthe
means to be adepted: to ensure to: the
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cuitivator a better price for a better cotton.
It is obvious, that in the absence of such an
inducement no measures.will avail anything;
as the Committee remarks in' conclusion,
“it will rest with the Cotton trade to con-
vince the cultivator in the only way in which
he can be convinced that long staple cotton
pays him better than any other varieties.”

‘We have no doubt that when long staple
or other superior cotton comes into the
market in really large quantities thére will
be buyers willing to pay a better price for it.
It is in the initial stages when the varions
Agricultural Departmeuts - introduce the
cultivation of superior varieties that the
cuief difficulty arises ; and it is at this stage
that the sympathetic co-operation of the
trade is quite essential. In general, the
trade cannot guarantee a better price unless
large shipments are forthcoming, and the
large area required for this purpose cannot
be put down unless a good price is assured.
This vicious circle cannot be broken unless
the trade views matters with far sighted
sympathy, The Committee’s recommenda-
tions are most valuable in this regard. New
varieties have to be properly tested, not
merely in the Experimental Farm scale but
in the ordinary ryots’ way; the trade has to
approve and set its seal of sanction upon the
new variety ; auction sales are to be con-
ducted of the new cotton by the Depart-
ments of Agriculture, until such time as the
variety becomes established both with the
grower and the buyer. Even in the sale of
ordinary varisties, the Committee makes im-
portant recommendations caleulated to
secure for the cultivator a better price for
his cotton.

Prevention of Fraud.—The other impor-
tant subject dealt with in this section is the
prevention of adulteration, damping, lack of
cleanliness in the cotton and other defects
of Indian cotton. The Committee exone-
rates the cultivator from blame as they are
venal and -often unavoidable.” It is the
ginneries and presses that are the greatest
offenders and the Committee is justly severe
on them both:in its condemnation and in
the preventive measures proposed. * Cotton
waste. is . imported - by  wagon loads from
Bombay. for being mixed up with cotton.
Cotton damaged by.tain is mixed with good
cotton. Cotion i deliberately watered. Cot-
tons of different ‘varisties are’ mixed, short
staple ar infesior cotton being often imported

from places hundreds of miles away to be
mixed with higher priced cotton. Ginning
machinery is so adjusted that crushed seed
passes into the ginned cottonj: seed or um-
ginned cotton is placed inside:
the kappa is not always passed
opener and even when it is, fans &
stopped purposely to allow the dust
out to fly back into the cotton™
formidable arraignment. The Committee
is opposed to a laissez faire policy in this
matter and propbses drastic action. In the
main, tbese relate to the licensing of
presses and ginneries and to the restriction
of the transport of waste and of cotton
except under scrutiny. The conditions of
licensing are pretty strict; we refer readers
to the report itself for details.

Organization, Staff and Cost—The
Committee has also recommended the for-
mation of two organizations, one under
Royal Charter, to be called the East Indian
Cotton Association on the model of the Liver-
pole Cotton Association and another a Central
Caotton Committee. The first would be
Central Commercial Body which would keep
the Indian cotton trade in responsible touch
with cotton trades and associations abroad.
The second will be more in touch with
the business of cotton growing, advising,
Government on matters of policy, making
recommendations regarding the development
of long staple or other cotton in particular
areas, dealing with the licensing of gins,
with cotton statistics, advising about tbe
merits of new varieties of cotton and so on.
This latter Committee will also have a cotton
technologist on its staff. R

Tbe Committee contemplate the expan-
sion of the different Departments of Agri-
culture, the appointment of more Deputy
and Assistant Directors, Entomologists,
anig 5o on; the cost of these as well as_that
of the Ceatral Committee proposed is esti-
mated at sixteen lakhs of rupees which it is
proposed to meet by a cess of eight annas
abale on all cotton used in the mills in
India or exported. .

We have been able to do little. mots tha
draw attention to some of the salient points
of the Report in this brief review. The
report is so thorough and so full of np-te-
date information with every aspect of the
cotton industry throughout India, that we
woull commend. it as a book of reference
to all interested in tbe subject.
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AGRICULTURE : INCREASE IN TOTAL
OUT-PUT.

K. SusBa Rao, B.A.

HE immediate and urgent need of the

country would seem to be a'mighty and
sustained effort to increase the total out-put of
crops. In spite of the inscrutable decrees of
Heaven, victimising millions of people in
wars and epidemics in the past few years, the
daily wants of these yet left behind in the
land of the living are growing imperative,
At the rate at which food-crops are now
selling, it must be exceedingly difficult for
large sections of the population to provide
themselves with food grains enough for full
sustenance. Increased out-turn continnally
for a number of years is the only remedy for
the high prices at present prevailing and the
almost depleted stock of food grains, The
latger the quantity of food grains we grow,
proportionately more will be available for
local-consumption and more for export out-
side.

The next point for consideration is what
are the mAin factors to be kept in view, for
increasing the .total agricultural out-put of
the State. They are in brief two.

The first is to increase if possible the out-
turn from lands uoder cultivation by the
adoption of improved methods, improved
appliances and the application to the land of
more manure. The agricultural department
is publishing the results of its experi-
ments and advising ryots on the proper
methods to be adapted in a variety of
ways, ¢. &, ploughing the land in time and
more effectively, the selection of seeds, the
kind and ‘quantity of manure to be applied,
transplantation, the partticalar kinds of im-
plements suitable for the particular crops,
how to.guard against crop ggxti.‘atc. "What
is wanted is:that by sympathetic and - inces-
sant sugeryision the ryots should be persu-
aded and aiffed to bring into prltticaluse the

advice tendeted in the' publications of the
Department. This is being done  now, but
may have to be done on a larger scale.

In talking of increased owvi-turn, it must
be understood that human skill can aid us to
some extent oply and a great deal depends
on the adequecy of rainfall in suitable sea-
sons,

This is one of the mightiest factors which
defy ali human calculations. . This is an
eternal equation and while bearing it in
mind, the other factors which lie within the
effort of man need not be neglected. While
onthis subject it may be relevant to refer to
the high prices that dry crops mow command
and the increased profits which dry crops are
bound to yield.

The tapping of the underground water-
supply deserves more systematic attention
than that hitherto bestowed uponit, Im
some of the more advanced and progressive
patts of the world, wells are dug 300 to 400
feet deep and the water is pumped out from
the very bowels of the earth. In Mysore
Geological investigations would appear to
bear out the advisability of sinking deep
wells.

The deeper the wells, the more assured is
the water-supply., A department purely for
sinking wells in suitable localities to increase
the supply of water for drinking purposes
and for irrigation is an urgent want and has
to be- supplied without loss of time. Qur
ryots and the general public are keenly alive
to the great advantages of sinking walls.and
increasing their number. But it is not with-
in their nteans to spend money on- experi-
ments and they canpot command tha neces-
sary technical ekill and costly instruments.
If the Government would andertake the pure-

{4y experimental portion of the work and the

supply of the necessary implements.aad skill,
the people would gladly bear the entire:cost
of construction. The” Govemment -are'ex-
ceedingly solicitous of the welfareof the ryot
sopulation and of prosp The
Teacoovi loans go somie way.. The:zhore
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direct belp in sinking wells will be an effect.
ive anxiliary to the Taccavi loans, and if by
the sinking of deep wells on a larger scale,
the underground water-supply can be uti-
lised, increased out-turn in several food crops
and vegetables and fruits can be relied upon
to a larger extent than at present.

A question may arise as to whether all
the lands under occupation are caltivated.
A portion is not. Land requires restand a
portion may be left fallow. If this were
the only consideration and criterion, then
such portions of the occupied land as are not
cultivated but are held as a reserve, in the
long run help the total output. But Iam
afraid there are instances of lands occupied,
not being cultivated because the owners
could not command the necessary agricultu-
ral lahour and capital. Notions of family or
personal dignity, attachment to estates ac-
quired by ancestors, hope of better days and
such consideratious have stood in the way of
men selling the portions of land which they
are not able to cultivate. They pay the
Kandayam but do not reap any benefit.
Such cases deserve to be investigated.
Even in the most enlightened countries,
Jands are held as all other property, for the
best use that could be made of it. With
increasing difficulty for food grains, it is not
unrighteous to bold that every one who
holds cultivable land fit for the plough, should
use it for the best advautage of himself and
the public, instead of allowing it to Hie idle
year after year, merely because he pays the
Government assessment. More important
than the Kandayam to Government is ap
adequate food supply for the people. It
would be’ well :if the Revenue Department
aad the Agricultural  Department will keep
this prominently in view and fvestigate into
such cases and by acts of persuasion and
assistauce, enable ryots to make the best use
of their ‘antire holdings in tracts in which
there is laxity in this respect. Itis here

‘that’ Taluk . Progress Committees and the

District  ‘Comtnittaes’ and . Co-6nerative

Agricultural Societies can play a very useful
part. It is only~the sptead of sound econo-
mic ideas and co-operation and help that can
eradicate this evil. Ryots’ associations, if
they could be formed, would be most useful
agencies, Every owner of arable land, poor
or rich, must be made to understand that
every bit of land fit for raising agricultural
produce which is left waste, means so much
loss to the country by a diminution of the
total output.

The second factor is the wvast extent of
assessed waste lands available for cultivation,
i.¢., lands which the Survey Deparfihent have
thought fitto assess but which the people
have not taken up, It may be thata good
deal of it is mere Kharab. But there is no
doubt that in this vast extent there are lands
which can be made fully remunerative.
Some conception of its vastness may be
formed from the fact that it is nearly a mil-
fion acres. Portions of it must be suitable
for dry cultivation, for fodder crops, for
rearing sheep and cattle, There are also
Ameitmahal Kavals to be released for culti-
vation and those already released, Similarly
the date reserves contain in the popular
imagination lands which can be, without ioss
to the Excise Department, thrown open for
cultivation. These sources at present far-
nish a large area of land which may be
newly brought under culitivation and which
may be therefore usefully employed in in-
creasing the agricultural out-put.  But what
stands in the way is the want of agrioultural
labour and capital, also difficulties of grans-
port and locomotion in the Malnad, me
years ago an Furopean traveller well versed
in continental methods of agriculture and
sericulture, travelling with me in the Kadur
District, was struck with inexpressible
wonder at the paucity of populatiun and the
stretch of beautiful expanse of land awaiting
the hand of the labourer for giving plenty of
useful crops. Mysore has thus immense
potentialities for increasing food supply and
it must be the devout prayer of all “well-
wishers of the State that immediate steps
should be more actively pursued with the
single aim of bringing about this great end.
Land, climate, scemery, the monscons in
spite of their vagaries and inconsistency,  are
all in our favour. Capital, appliauces,
labour, supervision, sympathetic and syste.
matic guidance, are urgently needed, To
some of these I shall refer later on.
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CO-OPERATION IN THE UNITED
PROVINCES, 1g917-18.

By “RusTicus.”

THE Report of the Registrar of Co-ope-
rative Societies in the United Provinces
on the working of his Department in 1917-18,
is anything but cheerful reading. Figures
are not, in themselves, an altogether satis-
factory criterion of progress or the reverse
especially inthe case of the co-operative
movement where, in recent years, consolida-
tion has been far more important than ex-
pansion. None the less, where they reveal
a distinct drop for the first time, they show
that things'are not as they should be. The
number of societies in the United Provinces
fell, in 1917-18, from 3,245 to 3,090, the
number of members from 114,165 to 101,
626, and the working capital from about Rs.
120% lakhs to Rs. 111} lakhs. The dropin
working capital is especially regrettable for,
as ig pointed out in the Local Government’s
vreview of the Report, the cultivator now
needs more capital for his ordinary require-
ments than he used to do when prices were
lower and the value of money was corres-
pongingly higher. The amount due to cen-
tral banks at the close of the year was Rs.
39°40 lakhs, of which Rs. 20°15 lakhs or 51°1
per cent were over-due against 412 per cent
at the end of the previous year. Primary
Societies were in even worse plight. The
total arrears in their case amounted to 64.2
per ceat of the out-standings, the highest
figure recorded in any of the Reports we
have so far reviewed.

It is evident that by no meand the larger
share of the blame for this ynsatisfactory
state of affairs can be laid at the door of the
unfavourable agricultural season though that
was undoubtedly a contributing cause. The

appears to him. Bad societies founded in
the early days of the movement when, in the
United Provinces, as elsewhere, enthusiasm
much too frequently outran discretiqn, are
being gradually extinguished. But this, in
his opinion, is not sufficient, and, even in
their case, something might have been saved
from the wreck if there had been more super-
vision and sympathetic control. Mr. Makbal
Hosain pleads for greater effort on the part
of Government and the non-official public
alike. The harvest would be plentiful, but
there are far too few labourers in the vine-
yard. The Government staff is small and
almost all its time is taken up by audit. The
number of non-official workers is, in itself,
not inconsiderable but very many more are
required. The plea for additional staff for
propaganda work is met sympathetically by
the Local Government which promises to
appoint more inspectors shortly and hints
that the post of Joint Registrar will be made
permanent. On the question of stimulating
the interest of the educated public and en-
listing its services in furthering the progress
of the movement, it offers no comments.

Of the 3,245 societies in existence in the
United Provinces, 3,008 are agricultdral pri-
mary  societies and it is, therefore, on the
successful working of these that the stability
of the movement depends. This being the
case, we may be pardoned if we give a few
of the figures which relate specially to them.
Compared with the previous year, the
advances were lower by Rs. 6.48 lakhs,. the
cpllections smaller by Rs. 5'¢48 lakhs in
principal and nearly a lakh in interest and
tbe arrears, inciuding postponements, larger
by over Rs. 3 lakhs. The only satisfactory
feature was that the proportion of the share
capital and thp reserve fund to the total out-
standjpgs. increased from 37'6 to 46'S5 per
cent,. Por the depression into which the
primary societies have fallen,, Mr, Makbul
Haosain holds the central banks responsible

Registrar, Mr. Makbul Hosain, has some jin that ihey have not sufficiently . supervigad

outspoken comments on the situation as it | their primarv societies.

1t is nota matter



July 1979

THE MYSORE ECONOMIC JOURNAL

of one year or even two but of several. The
Jonger arrears are allowed to accumulate,
the more difficult becomes their recovery.
Another factor which has contributed but for
which the central banks are in no way to
hlame is the slowness of liguidation and
arbitration proceedings. At the end of the
year, there were 1o less than 345 liguidation
proceedings pending.  Sixty-four only were
completed during the year and, at this rate; it
will take about 5% years to deal with the
remainder. It is obvious that, where liquida-
tion proceedings arg disposed of at this pace,
liquidation can only be used in the very last
extremity and the fear of it is not a very pow-
erful deterrent to bad societies. However, a
great improvement in this respect is in sight
for the Local Government have decided to
introduce a bill into the Legislative Council,
the effect of which will be very considerably
to shorten the proceedings.

As for central societies, the Registrar
considers that very few of the smaller cen-
tral banks served their purpose satisfactorily.
Six of them had to be closed. The main
obstacle to their successful <wvorking is the
attitude of the paid managers who are given
far too free a hand by the Directors and
resent any interference from the District
Banks to which they are affiliated or even
from the Registrar and his staff, The only
remedy is a Directorate which is capable of
taking a more active and intelligent interest
in the working of the institutions at present
only nominally in its cha;ge——in other words,
education and yet more education. Various
alternatives to the smaller central banks
have been tried but none of them appears at
all promising. One guaranteeing Union has
worked well in Bijnor. but the guaranteeing
Union is no more popular in the United Pro-
vinces than it is in. Bengal or Bibar and Orissa
as societies are unwilling to shoulder any risk
but their own. In these cases, branches of
District Banks have been opened, the branch
being in chaige of 4 supervisor -or an assist-
ant manager under the control of a Director.

The chief business of these branches is the
receipt and custody of money - and the early
disposal of loan  applications, a limit being
fixed to the amount they may grant on loan.
This system can only prove successful {f the
Dirsctor of the District Bank takes a close
interest in the societies to whose need the
branch under his control ministers and this
at present is not the case. The third sys-
tem, that of a supervising and organizing
committes under the District Officer or Sub-
Divisional Officer was only tried in one place
where it broke down owing to the transfer of
fhe Sub-Divisional Officer. It hardly seems
worth while pursuing it if its success de-
pends so entirely op the interest displayed
by an individual officer.

We notice, with regret, that the Registrar,
against his better judgment, allowed some of
the larger banks to make use of a part of
their overdue interest in distributing profits
to their prefetence shareholders, Mr. Mak-
bul Hosain admits that this is unsound
finance and that the only argument which
has been adduced in its favour which is that,
unless thers is some distribution of profits,
the shareholders and the public will take
fright, has no cogency, the true remedy being
to get in the overdue interest without fur-
ther delay. He expresses a hope that no
further applications of this kind will be made
to him. They certainly will pot be if he
announces at once that, in no circumstances,
will they be entertained. He states that the
dividend allowed was ata much lower rate
than-had been distributed in previous - years.
The amount of the dividend does not affect
the question of principle and it is to be hoped
that Mr. Makbul Hosain will stesl his heart
in future and will not permit any misplaced
sympathy for the troubles of banks, which
have only themselves to blame, to induce
him to sanction a thoroughly unsound pro-
cedure.

Of the nou-agricultura.l credit societies in
tbe United Provinces two blanket weavers’
societigs, & few weavers' societies and a
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bangle maker's society were the only excep-
tions from the general stagnation. Agricul-
tural societies for purposes other than credit
fared very little bettes, - Four ghee societies
are doing fairly well but their operations are
on too small a scale at present to enable any.
definite opinion to be formed as to their
eventual success. The Allahabad Dairy is
reputed to be flourishing, ‘'mainly because of
the interest taken in it by Mr. Fremantle, a
former Registrar, Here again the opera-
tions are on a Yery small scale as the value
of the milk supplied by the members who
number 49 was less than Rs. 6,000. The
cattle insurance societies in the United Pro-
vinces are only four in number and are not
prospering. The main difficulties, as des-
cribed by the Registrar, are the frequent
changes made by the members in their cattle,
their unwillingness to deprive the village
leather workers of their customary right to
appropriate the carcass in return for a pair
of shoes or a leather bucket and, above ali,
their lack of comprehension of the working
of their societies and of faithi in them. In
these circumstances, it is hardly surprising
that Mr. Makbul Hosain does not anticipate
any early results. A few of the distribution
stores did well, the most successful being the
Sapdila Yarn Store, which increased the
value of its sales to over a lakh of rupees
and made a profit of Rs. 8,155,

There is only one Co-operative Society in
the United Provinces for the purchase and
sale of agricultural produce and that worked
ataloss. A large number of central banks,
however, furthered the cause of agricultural
development by spreading the cultivation of
Pusa wheat, Mauritius sugar-cane, Jaunpur
maize and Aligarh cotton. The experiments
in the co-operative use of machinery deserv-
eda better fate.  Oil engine water lifts were
established in three places, but, owing to war
conditions, when anything went wrong, spare
parts  were not available and the rise in the
price of oil made econdmical working diffi-
cult. This was unfortunate as there are
large tracts in the United Provinces in
which thete are great possibilities for tube
wells and oil engines. We bave, however,
little doubt that peither the Agricaltural nor
the: Co-operative Department will be deter-
red from frying again. “ ’

METHODS AND MACHINERY FOR

THE EXTRACTION OF OIL
FROM SEEDS, ETC.*

By B. J. EATON, Fil.C., F.C.S,,

Agricultural Chemist, F.M.S.

WING to the number of enquiries re-

ceived recently for methods And types of
machinery for the extraction or expression
of oils from seeds, it is considered desirable
to supply as much information as possible on
this subject.

This article deals entirely with methods of
extraction of what are known as fixed vege-
table oils or fats, which are all derived from
seeds of various kinds and does not treat of
what are known as essential or volatile oils
which are usually obtained by distillation,
enfleurage or extraction by solvents from the
flowers, leaves, stems or roots and occasion-
ally seeds of plants. The ffxed oils or fats
are so-called, because they are not usually
volatile in steam and cannot therefore be
obtained by a steam distillation process.
They are used for a variety of purposes,
chief among which are their use for edible
purposes, prin¢ipally as a substitute for but-
ter fat, for the manufacture of soaps and
candles, for lubrication purposes in machinery
of all. kinds, and for the manufacture of
paints and varnishes. The volatile or essen-
tial . oils are used directly or indirectly as
the basis of all scents, flavouring matters,
essences, etc. .

The chief representatives of vegetable edi-
ble fats-are coconut oil and paim- kernel oil,
although cotton seed oil is also used exten-
sively as is ground-nut or Barth:nutoil.

Other vegetable oils are used to a'lesser
extent for adulteration purposes. Olive vil
is also used largely as a ‘salad oil and cotton

*With acknowledgments to the Agriculéural
Bulletin of the Fedorated Malay Stgfes for Janvary
and February, 1919,

ADL
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seed oil is alsa used for the same purpose.
First quality qold expressed castor oil is also
used medicinally. Many fats and oils are
used for soap and candle-making, in fact
most of those from which the solid fatty
acids are obtained  in quantity and which
cannot be used for various reasons for edihle
purposes. Castor oil, particularly the darker
coloured oil, is used extensively for lubricat-
ing purposes, especially in tropical countries
for heavy machinery —locomotives, etc. It
is generally too viscous for similar use in
cold and temperate climates. The develop-
ment of the aeroplane industry, due to the
present war, has incteased enormously the
demand for this oil, especially for a certain
type of aeroplane engine, If this develop-
ment is continued for commercial purposes
the demand for castor oil is likely to he
maintained.

The principal vegetable oil used for paint
and varnish making is linseed oil the value
of which lies iil the fact that it can absorb
oxygen from the air and ferms by so doing
a varnish-like film, being classed on this ac-
count as a drying oil. As is now general’ly
known, rubber seed oil i$ also in this class
although not as efficient a drying oil as lin-
seed.

Practically all seeds contain more or less
oil or fat but only seeds containing a compa-
ratively large percentage are of value
commiercially as oil seeds.

A number of seeds\from wild or forest
plants and trees also contain valuable oils,
¢.g,, the tree which yields Borneo tallow, Shea
Butter, Tenkawang and Illipé fat (Shorea
sp., Hopea, etc., vide Agricultural Bulletin,
Vol. I, No. 4 of November, 1913,) which
however are ‘not of great commercial value
owing .to the irregularity in fruiting. Itis
possible that some. of those in our Malayan
forests might be worth cultivation as a-source
of oil, e.g., Carapa Moluccana and Kapa-
:vang (Hm'igsoma heteroclita ?).

495

The fixed oil or fat is extracted from seeds
by one of two methods {a)} expression (b)
extraction with solvents.

Since it is not intended to discuss in de-
tail the latter process, it will be briefly des-
cribed first.

EXTRACTION PROCESS BY THE AID OF
VOLATILE SOLVENTS.

In the extraction of oil or fat from seeds
by means of volatile solvents, the seed is
crushed to a fine meal and placed in special
extraction apparatus connected to the vessel
containing the solvent. The solvent is boil.
ed and made to distil into the vessel contain-
ing the seed meal. After the solvent has
permeated the mealand dissolved a portion
of the oil or fat, on reaching a level just
above that of the surface of the meal, itis
automatically syphoned back  into the vessel
containing the solvent. The process of
boiling the solvent“and causing it to distil
and condense in the vessel containing the
meal and then to syphon back intothe vessel
containing the solvent is continued until the
solvent has extracted all the oil or fat fegm
the meal.

The number of extractions required and
the time taken depend chiefly on the charac-
ter of the seed and the fineness of thé meal
into which the seed is ground. By tapping
off the solvent from the meal container at
intervals, tests can quickly be made to as-
certain whether the oil or fact has been ex-
tracted thoroughly.

The solvent containing the oil or fatis
then distilled off, leaviog the pure fat or oil
behind and the solvent can be used again fm'
further extraction purposes.

The last traces of solvent are very difficult
to remove from the oil or fat, which has to
be purified by blowing air or some inert gas,
2.g., carbon dioxide, through the beated fat,

It is said that the extraction process for
separating oil or fat from seeds is becoming
employed more extensively during recent
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years and that for many purposes the extrac-
tion method has advantages over the expres-
sion process. .

Its value compared with the expression
process depends an the fact that practically
all the oil or fat can be removed from the

. seed, whereas by the highest hydraulic pres-
sure, usually about 6 to 8 per.cent of oil is
left in the oil cake oar residual meal, repre-
senting a loss of about 3 to 4 per cent on the
original seed or 6 to 8 per cent of the tota}
oil content in the case of a seed containing
say 50 per cent of oil or fat.

Although the yield of oil is higher by the
extraction process, the residual cake is of
less value for cattle feeding, etc., sinceit
contains little or no oil.

Further, seed which has been extracted
by means of solvents is often not of any use
for feeding purposes, owing to its non-pafa-
tability, due to traces of the solvent, which
are difficult to remove. Such cake is very
suitable for fertilizing purposes, but its mane-
tary value is less for such a purpose than as
a ddttle-food.

In other respects, the comparative value of
the extraction and expression processes de-
perds Jargely on the loss of the volatile
solvent in the former. With efficient con-
densation and distillation apparatus, the
amount of solvent lost is small,

The solvents largely employed are carbon
bisulphide, carbon tetrachloride and trichlo-
rethylene. Any very volatile solvent of oils
or fats may be used, and the liquid employed
depends largely on cost.

Owing to the relatively high temperature
in this country, it is probable that an extrac-
tion process would mot compare favourably
with ‘an expression process, on account of
unavoidable losses of solvent due to the
difficulty of efficient condensation in the
récovery of the solvent.

Ia some cases, ¢.g., in the pneparatlon of
castor oil, both the extraction and expression
procgsses .are combined,

the sdatter being

emyloyed first in order to obtain a high class
medicinal oi! by cold pressing of the seed;
followed by chemical extraction to remove
the remaining oil. This combination, how-
ever, is not carried out in all factories in
which castor oil is manufactured.

PROCESS OF PREPARATION OF OiL

FROM SEEDS BY EXPRESSION.

The expression process for the extraction
of oils from seeds is very ancient; the wedge
press and the large wooden pestle and mortar
in which the pestle is rotated usually by
bullock-power are well-known in the East.

These crude processes, howsver, are mnot
efficient or economical, owing to the com-
paratively low pressure which is obtained
and can only be used where labour is cheap.
The ordinary bullock-driven pestle and mor-
tar press leaves about 15 per cent or more
oif in the residual cake compared to about
6 per cent in the most efficient modern
hydraulic presses.

In modern oil-pressing factories the press-
ing system has resolved itself into two—the
Plate {Anglo-Américan) system and the Cage
system. The expeller system, as represented
by the Andetson oil expeller, is a more re-
cent development and will be discussed later,

In the case of both systems, the prelimi-
nary treatment of the oil-bearing material is
similar, apart from different treatment in
respect of decorticating or removal of shells
or husks, which must vary of necessxty with
different types of seed.

It is not intended here to discuss the
special methods which have to be employed
to remove the shell from such different seeds
as say the coconut, palm nut, castor seed,
etc., since this would necessitate a description
of details of many special machines, but to
describe only such machines as are employed
generally after the seed has been decorti-
cated, or before, in such cases where the
whole seed may be treated.

Tn the case of seed from 2 plauta:tron, e
‘castor seed, para rubber seed, cocopuys, " etes,
prehmmary screemng to remove impurities,
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is not usually required. By decorticating,
however, twice the amount of seed can be
treated in & given time compared with unde-
corticated, in the case of a seed containing
50 per cent of shell or husk, since the shell
or husk rarcly contains oil. -

Disintegrators.—The first operation, which
can be dispensed with in many cases, is to
break up the seed into small pieces or into
a coarse meal, whith is carried out in a
machine known as a disintegrator. A number
of different types of machines are used, but
a common type coasists of revolving grooved
discs between which the seed is drawn and
broken up by the discs, one of which may be
stationary or both moving in opposite direc-
tions. Another type consists of rollers with
blunt knifes. Copra is a well-known exam-
ple of a seed which requires treatment in
a disintegrator in order to break it down into
small pieces before passing to the crushing
rolls,

Crushing rolls.—The next operation, after
disintegrating, is to pass the coarse meal or
small seeds, whole or decorticated, through
crushing rolls where the seed is ground or
pulverised to a fine meal. This operation
is of importance since the fineness of the
meal and the breaking up of the oil cells has
an important effect on the efficiency of the
subsequent expression of the oil.
must also be of a suitable dryness before
passing between "the rolls of the machine,
otherwisg * spueing ¥ takes place and clog-
ging. - The machine coasists usually of a set
of five superimposed.rolls, - the top roll being
corrugated or grooved horizontally. A small
horizontally-grooved feeding roller is also
atlached to feed the meal on to this top roll.
A hopper is- attached to ‘the top of the
machine to receive the ‘meal. In all large
factories the disintegrated seed is.fed on to
the crushing rolls by means of a conveyor
or chate, and the. crushed meal from the
bottam rolt falls into & pit or chamber from
which.it is again removed by means of suit-
able canveyorsto the steam kettle.

The seed

(NOTE.—~In the cass of cold pressing of
seed, e.g., of castor seed, in order to obtain
the highest quality medicinal oil, the seed is
not crushed but taken whole to a “ Cage™
press. The residual meal from the once cold
pressed seed is, however, after remova!l from
the presses, passed through crushing rolls.)

Steam kettle—~—The next process, unless a
cold pressed or cold drawn oil is required, js
to convey the crushed meal toa “steam-
kettle " which consists of a large open cylin-
drical steam-jacketed pan, pfovided with a
damping arrangement by means of which
steam can also be passed direct into the meal
in the kettle in order to moisten it sufficiently.
The kettle is also provided witha stirring
arrangement to keep the meal thoroughly
mixed. Crushed meal is continuously being
fed into the kettle from the cushing roils and
removed for the presses. The temperature
to which the crushed meal.is raised in the
steam kettle depends on the seed and the
nature of its oil content. Usually, however,
the temperature is in the neighBourhood of
139° to 140° Fah, The heating or “tempez--
ing” of the crushed meal is obviously to
render the oil content of the seed more readi-
iy extractable, by increasing the fluidity™®f
the oil and by breaking up the oil cells in the
seed and also by coagulating some of the
protein or albuminous matter, which would
otherwise pass into the expressed oil.

Cake moulder or forming machine.—In
the case-of the open plate or Anglo-American
presses, the heated meal from .he. steam
kettle has next to be passed to a cake mould-
ing machine in which it undergoes a prelimi-
nary pressing, sufficient to compress the
meal into a cake or compressed mass which
can be handled, but not sufficient to remove
;a.ny ail. A box open at the top and bottom,
which holds sufficient meal to form one cake,
is placed beneath an opening in the steam
kettle, which is closed by means of a small
door. This box rests on a slide which forms
the bottom - and which runs from the stéam
1 kettle to the cake moulding machine, which
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is always placed next the kettle. Beneath
a rectangular opening in this slide attached
to the cake moulding machine is placed a
steel tray covered with the cloth in which
the "cakes are contained for pressing. The
cloth is more than twice the length of the
cake so that it can be wrapped round the
meal longitudinally leaving only the long
sides of the cake open.

The open box of meal is pushed by hand
until it reaches the opening in the slide
above the tray, into which the coatents are
dropped.

The cloth which overhangs the tray at
each end is wrapped or lapped over the
rectangular shape of meal and the tray
holding the meal is slid on to the table on the
ram of the cake moulding machine, actuating
& lever which allows steam to force up the
ram auntomatically and presses the cake
against the top of the cake moulding ma-
chine.

The lever is then actuated by hand and
the ram drops, allowing the operator to
remove the tray and compressed meal which
is then taken to the open plate press. The
compressed cake is placed on a plate in the
press, and the tray removed by sliding it
from under the cake. The operation of
producing cakes in the cake moulding ma-
chine is repeated until the press, which
usually holds 16 to 18 cakes, is filled, when
the press is raised as described below. In
order to render the operation continuous,
one cake-moulding machine usually supplies
four presses, so that while_lme press is under
pressure, the others can be filled and
emptied.

NOTE.—In the case of the Cage press the
cake moniding machine can be dispensed
with, since the meal is enclosed in a cylindri-
cal cage, and formed into cake in the press
itself,

Anglo-American Pressss~~The Anglo-
American or plate press comsists of a series
‘of “superimposed strong steel plates sepa-
rated from each other by suiudble means and

resting on a powerful ram. The ram is
raised by means of hydraulic oil pamps -and
accumulators and the plates between - which
the cakes of meal are placed, are raised and
pressed agaipst the top of the press. The
cakes are thus pressed and the oil commences
to flow at first slowly and subsequently
more rapidly from the sides of the plate and
is caught in a tray beneath the press plates
and from thence can be led into a suitable
chamber or pit beneath the pres%:

The press is slowly raised to the maximum
pressure, which in the most powerful pres-
ses rises to 2-—3 tons per square inch, and
left at this pressure for a period of 5 to 15
minutes, until the oil ceases to flow. The
pressure is then removed and the ram drops,
enabling the cakes to be removed by hand.

As the expressed cakes are removed, fresh
cakes are placed in the press till again filled
and the operation repeated. By means of
suitable distribution valves, each pressina
battery can be placed under pressure and
released independently, enabling the opera-
tion to be continuous. Pressure on the ram
is obtained from hydraulic oil pumps worked
by means of an engine or motor.

It should be stated here that the press
plates are corrugated or grooved on each
side in order to allow the oil to flow away
more readily. They are also concave on
each side in order to prevent the meal from
being squeezed out, except in small quanti-
ties. This corrugation of the plates gives
the well-known corrugated appearance to all
oil cakes. In the Anglo-American or plate
presses the edges of the cake always retain
a fair proportion of oil, owing to spueing of
the cake at the edges of the plates. The
cakes are therefore removed to a cake-paring
machine, in which the edges are pared off
and the paripgs again passed through the
crushing rolls and the steam kettle.

The pared cakes can then be stacked in
suitable racks to enable thein  to coot-dawn
before storage. -
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‘All seeds - requirihg a single pressing are
gsually treated in these presses. Many
seeds require twice pressing, especially
those in which the first pressing, for special
reasons, is carried out on cold pressed meal.

Copra aund other seeds containing a high
percentage of oil are almost invariably press-
ed twice, both pressings being on heated
meal.

Cage Presses—In some oil mills, cage
presses are’ used exclusively. As stated
above, in the case of the cage press, which
is an enclosed press, the cake moulding press
can be dispensed with, since the cakes are
made direct by pressure in the press. _These
presses are often built under the steam
kettle. The ram is raised nearly to the top
of the press and a definite .amount of heated
meal from the steam kettle regulated by a
chamber beneath is dropped on to a press
plate on top of the ram, the press plate being
covered with a mat or cloth. Another cloth
and press plate is then dropped on to the
mea! and a further cloth and then more
meal, so that each lot of meal is placed
between two press cloths and two steel
plates. The ram is slowly lowered at a rate
corresponding with the rate of feeding in the
meal.

When. the press has been filled in this
manner a massive slide is moved over the
top of the press and the ram is raised. The
oil is squeezed out through the sides of the
press, which consists of a perforated cylinder
or more usually a series of stout steel bars,
while the cake is retained. In order to pre-
vent squirting of the oil, these presses are
usually surrounded with a thin galvanized
cylindrical sheet of metal, The oil flows
into a tray beneath the press.

It is generally intended that the cakes
from these presses should be again reduced
to meal and tepressed’in “other cage presses
or i an: Aug‘lmAmencan press.

It is, ] isve, the general opinion_ that

to a considerably higher pressure than the
cagepresses since the pressure capacity of
the latter depends on the strength of ‘the
steel bar cylinder or cage. In this country,
however, we have mills for the manufacture
of coconut oil from copra working entirely
with Anglo-American presses and others with
cage presses only. One mill, with only
Anglo-American presses carries out ouly one
hot expression while another with cage pres-
ses carries out two hot pressings.

One manufacturer of oil machinery alse
states that the Anglo-American or open plaie
presses are not satisfactory for seeds yielding
more than 35 per cent of oil at first pressing.
This, however, is not borne out by practice.

1t may be stated here, that the advantage
of a second pressing, where the first bas been
fairly efficient, depends largely on the capa-
city of the mill aud the price of oil. If the
capacity of the mill is small and the price of
oil high, it would be more profitable to carry
out only one pressing.

Usually the cage press is of a circular
type and produces a round oil cake but
square presses are now made,

In some cage presses, used for the manu-
factare of castor seed oil, in which whole
seed is fed into the steam keitle and raised
to a temperature of only 90° Fah. ({thisis
obviously in a temperate climate) with a first
cold pressing and with a pressure of three
tons per square inch on the ram, the amount
of oil left in the cake has amounted to. less
than 10 per cent. Four of suck presses can
be operated by two men, each press having
a capacity of 5 cwts. of sged per pressing
or a total of two tons pet hour for the four
presses with two pressings, or thres tons
with three pressings per hour. The ordir'x'uy
rate of working is from four to six. presses
per hour. )

One advantage of the cage press.is the
saving in the expensive press cloths or mats,
which probahly amounts to over 50 per cent
compared to the plate or. Anglo-American

the Ang Amnncan pressqs can Be subjected pre5§. e
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One oil machinery firm gives the following
list of seeds as snitable for pressing in Ak‘xglo—
American presces—linseed, cotton, soya
beans, ravison rape, mustard, sunflower and
similar seeds. This firm states that the
Anglo-American system is adopted in all
modern mills for the above seeds and gives
the best results in respect to ecomomy of
labour and maximum oi! expression.

The following seeds—palm kernel, copra,
castor, gingelly, ground-nuts, poppy and East
Indian rape seed or seeds which require
twice pressing are said to be more suitable
for treatment in cage presses for a first pres-
sing, followed by the Anglo-American press
for second pressing.

Cake-paring machine.~A cake-paring
machine is required only with the Anglo-
American or open plate hydraulic press, in
order to cut or pare away the edges of the
cakes which contain a fair proportion of oil.
It is not necessary here to describe this
machine in detail.

Hydraulic pumps and accumulators—~To
Supply the necessary pressure to the hydrau-
lic presses whether of the Anglo-American
or cage type, hydraulic oil pumps driven by
a motor or engine are required. .. In the case
of large installations accumalators are recom-
smended by oil machinery manufacturers, as
giving a more steady even pressure, and
being less liable to give am undue excess of
pressure through the locking of safety valves
common to hydraulic pumps. The accumu-
lators act as safety valves to the hydraulic
pumps which supply the necessary pressure,

Press cloths.—Press cloths are essential
in the Anglo-American or open plate press
for enclosing the cake. These cloths are véry
expensive and require renewal fairly fre-
quently owing to bursting by the pressure
in the hydraulic presses. They are usually
made of camel hair and zzppatenﬂy few suit-
able and more economical sultitutes have
been found.  In ‘the cage press, they ice
usually employed between ti¥ plates, but

can be dispensed with. . In any case they lie
flat on the press plates and are therefore not
subjected to any pressure at'the edges as'in
the open presses where they are folded round
the cake. -

Filter pressg?,—«l n order to avoid the use
of large settling or subsidence fanks, ail
modern oil mills are equipped with filter
presses, in order to filter and clarify the oil
from * foots ” almost immediately after the
oil is pressed from the seed and thus render
it suitable immediately for marketing.
Storage tanks are then required only for the
fltered oil. The “foots” can be returned
quickly to the steam kettle and presses to
remove any oil retained. Special filtering
cloths are required in these filters, which
work under pressure.

One oil machinery firm states that a filter
with 45 plates, each 32 inches square will
filter about 150 tons of crude oil, before it is
necessary to remove the filter clothes. These
cloths can then be removed, cleaned and used
again several times. The oil is forced
through the filter by means of special pumps.

Fats which are solid at ordinary tempera-
ture obviously require heating to rehdqr
them fluid before filtration.

03l pumps.—Rotary or other type of suit-
able pumps are required to pump the oil
from chambers or pits beneath the hydraulic
presses or filter presses to suitable storage
tanks.

Conveyors.—In order to minimise the
amount of handling, special conveyors. con-
sisting of warm shafis, bucket conveyors
and chutes are necessary for conveying the
seed from the disintegrators to'the crushing
rolls and thence to the steam kettle,

Eungine or Motor.—A suitable engine .or
motor is required to drive the disintegrators,
crushing rolls, hydraulic pumps and_stirring
gear in the steam kettle.

Boiler—A suitable vestical boxIat xs re-
quired to supply the pecessary steam to the
steam kettle and for actuating the rapm in &e
cake-motdlding machine, ' ST e

EPON
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Tyansport. of oil to markets.—Hitherto
most oils manufactured in the tropics
have been transported in tins, barrels or
other containers, Formerly, all the coconut
oil manufactured locally was shipped in the
well-knowu kerosene tins packed in pairs
in wooden boxes. These being now un-
obtainable in gquantity, barrel packing has
been adopted.

The writer, however, is of opinion that
the most satisfactory method of export is
by means of tank steamers,.using either
bilge tanks or steamers with specially con-
structed tanks for the purpose. It appears
probable that this system will be adopted
in the future, It is said to be already in
the Philippines for the export of coconut oil
to America. In the case of oils which
solidify in a cold climate, c.g., coconut oil,
it will be necessary to heat the tanks before
arriving in port, in order to be able to pump
the oil into receiving vessels. This, how-
sver, presents no special difficulties.

The above is a detailed outline of the
machinery necessary for the manuvfacture
of ail from all oil seeds by the hydraulic
press system, which is at present almost the
universal system throughout the worid in
modern factories. The names of well-known
manufacturers of hydranlic oil-pressing
machinery are given at the end of this
article.

THE ANDERSON EXPELLER.

A comparatively new machine which
differs from the hydraulic press system has
been in use for some years in America,
especially for the expression of catton seed
oil. ‘This machine is known as the Anderson
oil expeller and is manufactured only by the
V. D. Anderson Co. of Cleveland, Ohio,
U.S. A, A machine working under the
suspices of the Agricultural Department in
St. Vincent; W. Indies, has also given good
results with cotton seed, expressed on be-
half of small-holders by the Agricultural
Department, Taformation published by the

Agricuitural Department of St. Vincent led
the writer to make enquiries concerning this
machine and it was ascertained that during
the last few years, a large number had been
imported into the Philippines for expressing
coconut oil from copra (Vide paper * Coco-
nut Products in the Philippines™ by Mr.
W, S. Cookson in The Agricultural Bulletin,
Vol. VI, No. 11, September and October,
1918.)

Further enquiries elicited the fact that an
old machine was actually working in Singa-
pore and the writer has twice visited the
small factory run by Chinese, in which this
machine was found expressing oil at different
times from ground-nuts, gingelly and Iilipé
seeds. ’

Tests carried out by the writer on the
residual cake from this machine also showed
its efficiency in expressian, although it was
not possible to spend a sufficient time in the
factory to ascertain its capacity and output.

Information, however, since received from
the makers shows that the capacity of the
machine is very satisfactory and from the
information available it would appear to be
very suitable for use in the tropics, more
especially, for the softer variety of oil seeds,
although it appears. to be giving satisfactory
results also with copra in the Philippies.

if worked according to its maximum
economical capacity, however, the amount
of coconut oil expressed from copra is some-
what less than that obtained in hydraulic
presses. 1f worked to obtain the maximum
amount of ail, the capacity or qutput is said
to be rather low. *

According to Mr. Cookson who visited the
Philippines early in 1918 there are nearly
200 of these macbines treating copra in the
Philippines and the demand bhas been such
that machines bave fetched seven and eight
times their actual cost from  the makers.

According to information contained in a
recent nuimber of the West Indian Agricul-
tural News, this machine is also working
satisfactorily on castor seed in Mysore,

i



THE MYSORE ECONOMIC JOURNAL

July 1910

extracting as much as 443 per cent of oil
from seed containing 47°2 per cent yielding a
cake containing only 5°05 per cent of oil.

Description of machine.—The expeller
consists essentially of a horizontal cylindrical
press, with sides constructed of steel bars,
similar to the cage press. Pressure, how-
ever, is obtained by means of ascrew work-
ing against a cone-shaped opening at ome
end of the machine. The screw carries
along the crushed meal which is pressed
against the sides and end of the machine and
the cake is ejected in irregular pieces from
the end of the machine. The meal is fed in
throngh a hopper and the machine works
continuously and automatically. A temper-
ing apparatus consisting of a steam-heated
trough is attached if necessary for heating
the meal to the necessary temperature—the
meal passes along this trough continuously.
This tempering apparatus is evidently effici-
ent, since Illipé fat is solid at ordinary shade
temperature in this country {85° Fah.)

The necessary accessories consist of a
mmotor or engine to turn the screw and to drive
crushing rolls. The expeller itself requires
about 15 h. p.

It is stated that -the seed need not be
crushed as finely as for hydraulic presses.
In the factory visited by the writer a set of
small crushing rolls was in use, for grinding
the seed. Filter presces, storage tanks, etc.,
are obviously required for the oil and also a
boiler to provide steam for the tempering
apparatus, unless a steam engine is used for
motive puggoses, and it would be advisable
to have a press, in a large factory; to convert

the irregular lumps of oil cake into a solid.

circular or square cake for purposes of
export,
Since the expeller works automatically,

very little labour is necessary and, pro-|

vided the machine is in proper working order,

very little expert supervision i§ fequired.
"The. following details of the cost of the

marhipe with accessories, ware obtained

from an annual report of the Departmght of
Agricultare, St. Vincent.
Expeller with “foots  elevator

_ and “ tempering ™ apparatus *£500.0.0
Crude oil engine 30 h.p. 300.0.0
Huller to grind seed 26.0.0
Shafting, pulleys, conveyars,

belting, etc. 60.0.0

Total ... £886.0.0

Add 20 per cent freight 17700
Cost of erection of machinery,

buildings, oil tanks, etc. . 500.0.0

Total ...£1,563.0.0

The price of the machine, as quoted by
the makers atthe end of 1918 was as
follows 1~

Cost of Expeller plus tempering "

apparatus $3,525 gold.

Cost of Expeller Box packing,

etc.

Cost of Expelier plus tempering

appartus plus motor $4,150 gold.

Cost of Expeller Box packing,

etc. 90 gold.

This machine should be capable of treat-
ing about % ton of seed per hour. From the
above information, the number of -expellers
required to treat any given quantity  of seed
can be ascertained, together with the neces-
sary power required. It may be stated that

75 gold,

large seed crushing rolls will probably re-
quire about 10-12 h. p. :

The advantages of this machine are its
automatic and continuous treatment of the
eal, minimising handling, and its low initial
cost.

HYDRAULIC OIL MACHINERY
MANUFACTURERS,

Two of the best known oil ~machinery
firms in England are the well-known and
oltt-established firm of Messrs. Rose, Downs
‘and Thompson of Hull and Messrs, Green-

wood and Batley of Leeds.  The former

&nn
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firm was the originator of the Anglo-Ameri-
can press system in England. -

A well-known American firm would appear
to be the French Qil Machinery Co., Piqua,
Ohio, U.S.A. No inlormation is available
as to oil machinery firms in France, except
those referred to in arecent article on palm
oil manufacture in the Agriciltural Bulle-
tin.

{t is at the present time of little value to
publish details of cost of machinery supplied
by oil machinery manufacturers, since the
present prices. are, approximately, double
those of normal times.

The following details, however, of estimated
machinery requirements in the case of
coconut oil mills may be of value and interest
in this country.

Capacity 2 tons of copra per haur,
prox.)=1.2 tons of oil per hour,

ScHeME {1).

(Ap-

1. Seed bin, capacity 30 tons copra.

2. Shaking distributor,

3. Two sets breaking rolls.

4. Four sets Anglo-rolls.

5. Two hydraulic compresser extractors
with extraction gear for cakes.

6. TWwo steam kettles with strickling

gear.

7. Elght hydraulic finishing cage presses

8. Eleven perforated pressing boxes
with press plates for above.

9. Two travelling carriages.

0

tribution boxes.

11. Eight sets patent automatic pressure
distribution valves for fnishing
presses.

12, wl'wo oil receiving and settling tanks,

13. Two sets ail collecting troughs.

14. Two drip tanks under presses.

15. Two rotary oil pumps.

16. One cake breaker.

17. Three sets bydraulic pressure pumps.

18, One exhaust oil tank and one pump

. suction tank,

19. One set of high and low pressure
accumalators

g(l) Three elevators,

Onerséraper conveyor and sxx screw
+- Gonveyots,

Two sets low and high pressure dis- |-

22. Twenty cakeracks on wheels.

23. Twa thousand woollen press mats.

24, Two hydraulic filter presses,

25. 1,000 yards filter cloth,

26. Two duplex steam pumps for filter
presses.

27, Four tanks. Two for crude oil-and

two for filtered oil.
28./ Two rotary oil pumps for pumping
filtered oil to oil store tanks,

29, Two oil tAnks.
30. One engine.
3t. Two Lancashire boilers, 250 lbs.

pressure.
Ibs.
. Piping, shafting, belting, etc.
ScHEME (2).
One attrition mill.
Two sets crushiog rolls.
One steam-jacketed kettle.
One meal measuring and cake form-
ing box.
One cage filling press.
One cage discharging press.
Four finishing presses.

Six movable pressing cages.

One travelling carriage.

Six sets press plates.

Six sets high and low pressure distfi-
bution valves.

One double cake breaker.

One cake trimmer.

Two power pumps.

One oil strainer tank {570 gallons.)

One pair low and high pressure ac-
cumulators.

Two 150 h.p. horizontal tubular °
boilers.

One engine.

Two oil storage tanks (ench 5,000
gollons).

Feed pumps, feed water heaters
shafting, belting, etc.

ScHEME (3).

Similar to Schemes (1) and {2) but hydran-
lic presses to consist of four cage presses
and eight Anglo-American or .open . plate
presses of meal. Complete accessory ma-

‘Working pressure: 150
3

N

OV ENay AW

—

12.
13.
14,
15.
16.

18.
15,

20.

{ chinery for filtering, etc., and storage nogw

quoted.
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NOTE ON INDIAN HEMP*

HE true hemp, Cannabis sativa
{Russian hemp) is not grown in India
for fibre, though a certain amount is cuiti-
vated, under strict supervision, for the sake
of the drug it contains. Practicaily the
whole export of Indian hemp cansists of the
fibre of Crotalaria juncea {Sann Hemp),
though small quantities of Sisal Hemp
(Agave rigida or Agave cantala) are also
exported. The fibre of Hibiscus cannabi-
nus, sometimes known as * Brown Hemp”
but more commonty as “ Bimlipatam Jute
is included under the heading “juteraw"
in the Indian Trade Accounts. This fbre
is mainly exported from Madras, the chief
market being the United Kingdom.

“Sann hemp is a widely spread Indian
crop and the plant is a papilionaceous
legume; as is well known, it collects at-
mospheric nitrogen, through the agency of
bacteria, which attach themselves to its
toots. The Indian cultivator recognizes
sann hemp as a crop which eariches his land
and extended use for the fibre would
involve a corresponding addition to the
agricultural resources of the country. In-
deed, under certain circumstances, the crop
may realize the ideal, long aimed at by
agriculturists, of combining a green manure
with a revenue crop, So far indigo is the
only crop which has approached such an
idea), but the possibilities of sano hemp in
this direction bave already been recognized
tg the Government of India”” (Industrial

and-book, 1919},

STATISTICS OF AREA AND YIELD.

There are no official forecasts of the hemp
crop. A special enquiry was instituted by
the Department of Statistics, India, in 1917
with a view to arrive at ap’ sgtitnate of ‘the
production of the hemp fibre m British India

% Wit scknowledgments 10 the Indion Trage

Janmal dated May 30, 1919, % -

in 1916-17. - The following tabla gives'.the

result of the enquiry 1—

{ Average
— Area Outturn | onttorn
per acre
( {Acres) (ibs.} (ibs.)
Madras... . f’ 197,900 | 137,836,200 696
Bombay and Sind ] 150,900 | 111,674,900 740
Central Provinces
and Berar * 161,100 | 119,240,600 740
United Provinces...| 176,900 | 106,117,200 600
Bengat ... 32,300 | 21,225,700 657
Punjab ... 49,200 ] 20,280,700 | 412
Bihar and Orissa... S 15,200 7.143.400( 470
Burma ... w00 164,300 | - 274
North-West Fron-
tier Pravioce ... | 700 147,400 211
Delhi 500 ! 177,700’ 335
4
Total 785,300 j 524,012,100 [ 667

* No estimate of average yield being available the
outturn has been calculated at the rate for Bombay.

_THE PREPARATION OF THE PIBRE.

Indian Hemp fibre is stripped from the
stalks of the plant, The stalks when
cut are socaked in water: then bruis-
ed with. stones, then rescaked and so
on until the fibre strips off easily. It is
only in tracts where water is- plentiful that
the hemp can be.soaked in clean water and
the fibre obtained free from mud.. . In tracts
whore water is. not platiful,-the stalks. can
only be soaked in muddy pools, with the

s
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resuit that the dried fibre is found to be im-
pregnated with dust.

THE ADULTERATION OF INDiAN HEMP,

The adulteration of Indian hemp has, for
several years, been the subject of - complaint
from importers in the United Kingdom. In
1913, with reference to a representation
from the London Hemp Association, the
Government of India expressed the opinion
that the remedy for the unsatisfactory guali-
ty of much of the hemp exported from India
rested to a great extent with the buyers;
and that, if a higher price were paid for
clean hemp, and if hemp.which contained
impurities in appreciable quantities were
refused, the evil complained of would dis-
appear in due course. This opinion was
eandorsed by the commercial public, and the
London Hemp Association was eventually
informed that the only effective means of
ensuring improvements in hemp exported
to the United Kingdom from India was that
buyers should insist on getting the clean
article and be prepared to pay higher prices
for it; and that the Government of India
were unable to take any action in the
matter,

Towards the end of 1916, the question
was raised by the Home Office in corres-
pondence with the India Office. The sugges-
tion was made that Iudian hemp could be
more thoroughly cleaned before export than
is the case at present, and that the grading
might be confrolled by legislation on the
lines of the regulations in force in New
Zealand and Manilla. . The Government of
India came tothe conclusion, bowever, after
consulting local authorities, that it was
neither practicable nor necessary to have
recourse to legislation ® in the matter. - The
Indian hemp - erops vary considerably in
character ~while the New Zealand and
Manilla, crops are ore or less uniform, and

preseat system by which the buyer relies
upon the establighed private marks of the
better known shippers to guarantee him
consistent grading, works satisfactorily. It
was, however, considered desirable to dis-
courage the shipment of dusty hemp as far
as possible. It was no doubt the case that
the dustiness of Indian hemp which was
most marked in the grades known to the
trade as “ philibit” and “chandausi,” was
mainiy due to retting in muddy water, and
there might.be difficulties in improving the
facilities for washing the hemp io the dist-
ricts where it was grown. The most feasi-
hle course to adopt would be to encourage
the backling or combing of hemp before
export.

No suitable machinery for the hackling or
combing of hemp appears to exist; and the
cleaning has therefore to be done by hand
hackling. Hackling is already done on a
fairly extensive scale at Bombay, and the
industry has received an impetus from the
improved prices recently obtained for combed
hemps. The results of this combing “at8
fourfold :—

(a) The fibre is freed from dust.

{5) The fibres are evenly retted by the
combs and each Buadle or Hank
after combing contains fibres of
nearly equal length so that the
hemp is thus ready to be workeéds

(c) The short ends of the hemp are
combed out and are known as’
Tow. This article is essential
to several industries and partis
cularly to Shipbuilding.

(d) Tonnage space is saved to  the
extent of the dust extracted.

EXPORTS FROM INDIA. .

The following table, compiled from returns
published by the Department of Statistics,
“India, gives a fair idea not only of the quan-
tity of hemp fibre exported from India during
the past five years and of the money value
such “ekports represent, but also of the

it would, therefors, be y {0 ib
in Indin un inordinately . large ber of

Rrades.  Mnewnvars: it-is rmdarstoad  that the

in which the trade is distributed
1 amonm the various foreign markets <+
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Exports of Raw Hemp from British India.
e

UAN
Twelve months, 1st Apn\ "o 31st March.
— S - I
T
\ Lo1415 | 191516 \ w617 | 907 18 | 191819
___‘_____I___///-———
\ Cwt. \ Cwt. \ Cwt. Cwt,
Hemp, Raw, {chiefly sann)— 1\
‘To United ngdnm e 442,084 514 414 657 462 225,951 384,962
, Germany - 42,118
! Belgium | 791275 i
., France v i 27,636 3.172 14.599 1 2,038 34,183
.o Italy \ 50,337 75,992 33,956 \ 8,869 1,004
. Umted States of Amenca . 8,111 49,948 40,625
"' Other countries . 28,777 14,689 18,085 1\ 19,910 28,646
e S —
TOTAL:weere 670,227 608,267 732,213 \ 306,126 489,420
IR P ey _,____—.._.\_____-_4- e
Share of Bengnl 353,425 327,666 341,197 126,735 268,597
o mhay 270,172 233,585 344,956 151,797 174,812
" o 675 6 5 |
“w Madras 45,955 \ 47,010 46,060 1 28,139 | 46,011
[ R

e ————

TOTAL: e e
670,227 \ 608,267 732,213 \ 306,716 \ 489,420
e S R _____,____,’.-———:—
! VALUE.
‘ Twélve months, 1st April to 31st March.
i

T
1914-15 \ 1915-16 ‘ 1916-17 \ 1917-18 \ 1918-19

Rs. Rs. \ Rs. Rs. Rs.

Hemp, Raw, {chiefly sanm)—
Ta United Kingdom 66,72,086 89,14,122 1,47,26,777 65,21,452 1,21,40,54
,, Germany oo 7,32,081 .
Belgmm 10,77,514
France 4,131,889 55,705 2,89,005 46,000 8,98,0¢
., ltaly 6,43,997 10,72,902 5,93,063 1,43,467 14, 31
Umted States of Amenca 1,67,775 8,71,331 6,88,3!
4,085,767 2,11,013 3,33,236 3,61,774 9,38,1:

Other cauntries

e )
79,44,024 l 1,46,794

TOTAL..:ror 90.43,334 | 1,02,53.742 | 1,61,11,856
shm of Bengal .1 4676744 | 52,80,149 60,71.098 56,815
mbay . « 45,41,490 | 41,87, 879 81,87,538 79.53¢
v Smd .. o aee 9,180 o e
Y Mudras .. 7,15,920 7,85, 414 9,53,220 10,44,
Torakivm R St EERM L
99,43,334 | 1,02,53,742 1,611,836 1 79.44.02% A6,
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Exports from Calcutia.

The Sann hemp exported from Calcutta is
classed in the trade under three grades, viz.,
(1) Benares Sann Hemp, (2) Green or Rai-
garh Hemp, and (3) Bengal Sann. It is
estimated that in normal times about 100,000
bales (350 Ibs, each) of all grades are
exported annually from Calcutta, the appro-
ximate quantities of each grade exported
being as specified below . —

(1) Benares Sann Hemp. Normal ex-
ports about 85 per cent or 85,000
bales; obtained from Benares and

certain districts in the United
Pravinces.

(2) Green or Raigarh Hemp. Normal
exports about 10 per cent or
10,000 bales; obtained from
Raigarh  and the Central
Provinces generally.

{(3) Bengal Sann. Normal exports
about 5 per cent or 5,000
bales; obtained from certain

districts in Bengal.
The bulk of export trade is handled
between October and -May.

The standard qualities of each grade as
exported from Calcutta are as follows :—

Sann Hemp

s

Green Hemp

Z
)
WL ke Wb

Bengal Sann

bl ol

Exports from Bombay.

About 80,000-fal} pressed bales of 3% cwt.
s;ach are exported annually. The [ollowing
descriptions are exported i—

Extra Fine Jubbulpore.
Fine jubbulpore.
No. 1 »

No. 2 ”
Extra Fine.
Fine.

No. 1.

No. 2.

No. 3.

Salsi P. L.
Fine.

No. 1.

No. 2.

All descriptions of hemp are combed in
Bombay and exported under private marks,
in the form of Combed Hempand Tow,
Certain descriptions are exported as combed
and tow only. .

Devgad—

Gulbarga—

The proportions are roughly as follows:—
Central Provinces and Raigarh. 50 per cent.
Philibit 20

e ”

Devgad w17 .
Gulbarga and Warangal e 5 "
Khandeish “. 3 "
Godra w3 .

The proportions borne by each subdividing
grade depend on the crop. Ina good year
there isan abundance of Fine and Extra
Fine, and in a bad year a Jarge proportion of
No. 1 and No. 2.

Exports from Muadras.

The following varieties or descriptions of
hemp are exported from the Madras
Coast :—

Upper Godavery from Sirivansa and

Dumugudem District.

Gopalpore from Gopalpore.

Warangal ,, Warangal .

Cocanada ,, Districts South of  the

Lower Godavery.
Rajahmundry.

ilibi Singarem ,
Philibit. :
" Central Provinces and Raigarh. Palinara ,, Narsapur.

Devgad. A rough estimate of the proportions borne

Gulbirga and Warangal. by each grade to the total exports from

Khandeigh. - Madras is as follows:—

God, - ; Upper Godavery 8 per cent.
They ‘axe .classified ponder -the following | Gopalpore T3,
prades. ‘Warangal 200
Philibit Fine, Ko 1, Noy Cocanada R S
Central. Pray mes-F g Etarsi. Singaram 1 .

“Pite Sewnee. Palinara w 1,



THE MYSORE ECONOMIC JOURNAL

July 1919

Upper Godavery varieties are usually
packed separately ; the hemp from Siravansa
District being both longer and of lighter
colour than that from Dumugudem. Dumu-
gudem hemp is a good variety but usually
short, Gopalpore in cleaning usually gives—

Fair 75 per cent
Brown L,
Shorts and Two 0,

under which descriptive marks the hemp is
usually packed.

‘Warangal, Cocanada, Singarem aad Pali-
nara varieties are not assorted in cleaning,
the colour being very uniform ; but the Tows
at;d Shorts are packed and shipped separa-
tely.

ySrznn hemp as a substitute for flax.

At the time when the shortage in flax was
being severely felt, the use of suitably pre-
pared sann hemp as a sgbstitute for flax in
canvas was advocated by the Fibre Expert
to the Government of Bengal. The Indus-
trial Hand-book (1919) issued by the Indian
Munitions Board, says.—" In contrast to
jute, sann hemp has the advantage of being
a fibre of the same class as flax, and articles
made from saon hemp would, therefores
while probably notso good as those made
from flax, be of a markedly more durable
nature than jute goods. The necessary
samples were prepared and the opinions ex-
pressed, while by no means universally
favourable, leave no doubt that softened
sann hemp is capable of being made into a
decidedly better class of canvas tham jute.
Moreover, -two large commercial . concerns
bave taken up the maiter and-one of these
has arranged for the importation of flax
spinning machinery, which is to be used for
the working of sann hemp and, in part, for
flax when it becomes available. It is neces-
sary to state that the uses of sann hemp will
extend to all the coarser materials which
have ’hithen‘.o been made from flax, such as
hase pipes, belting, canvas and,. possibly,
shoemaker's thread. There seems
doubt regarding any of those, excepting the.
thread, for the ‘making’ of which flax has a
. ¥goisiderable advantage in'its 1onger ‘ultimate

fon the Russian product.
little {

filaments {flax : sann=25: 10), Encourag-
ing results have, however, been obtained.
Thus a new industry is likely to be brought
to the banks of the Hooghly as a dirsct result
of the war.”
Future Prospects. X
The Indian Trade Journal of September
10, 1915, (p. 412), published an article on
“The Hemp Trade and the War.” It was
stated therein that, prior to the ‘war, the
United Kingdom's requirements of hemp
were mainly supplied (in order of importance}
by the Philippine Islands, New Zealand,
India, Russia, Italy and Germany. It may
be explained that the imports ianto the
United Kingdom which are classed as hemp
include several different fibres, Those from
Russia and Ttaly are true hemp, those from
the Philippines and Manilla are known as
“ Manilia hemp”, those from India are of
different species but mainly Sann hemp,
those from New Zealand are known as “New
Zealand hemp,” Phorminm tenax, and those
from Mauritins “Mauritius herop,” Furcroes
gigantea. True hemp is obtained from the
plant Cannabis sattva. The fibre is a satis-
factory substitute for flax, aud except-for
the finer linens, is used for medium grades
of nearly all goods commonly made from flax.
Itis also largely used for cordage, ropes,
and in the manufacture of carpets and rugs.
It was also pointed out that it was not un-
likely that the world would look to countries
such as India for the supply of fibres which
may be used as substitutes for the European
varieties of hemp, owing to anticipated diffi-
calties in the preparation of the hemp crops.
of Russia and Huogary. In view of the
political events which have taken place in
Europe since the above article’ was written,
it may be taken that the world's markets
cannot in future reckon with any certainty
The future pros-
pects of the Indian Heatp Trade are good, in
the absence of cpmpetition from Russia,
provided that the fibre is exported in a clean
condition free from sand and dust. 7
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MYSORE ECONOMIC CONFER-
ENCE AND ITS WORK.*
By P G. D'Souza, B.A, B.L.,

Secretary Economic Conferesnce.

HIS is a brief survey of the Confer-
ence work done by the Committees of
the conference sinceits inception. Ithas been
published at the request of the members of
the Standing Committee with a view to
explain succinctly some of the outsiand-
ing results achieved by the activities of the
Conference and to enable tbe members to take
stock of the work already done and make
suggestions regarding the development of
work in the future. Further detailed in-
formation as to the several schiemes investi-
gated by the Committees and the general
work under each year's programme is given
in the annual reports presented at the various
sessions of the Conference and the monthly
proceedings of the Committees.

General Conference.—The first session of
the Conference was opened by His Highness
the Maharaja in June, 1911. 1Including the
session of 1918 there have been in all nine
sessions, At the first session the prelimina-
ries of the work to be done by the Conference
and the Committees were settled and at the
subsequent sessions several schemes and
subjects of importance were discussed and
resolutions thereon submitted to Govern-

ment.
The General Conference and the Central

Office have mainly attended to the organiza-
tion and co-ordination of the activities of all
the agencies comnected with the Conference
and the distribution of work among the
various groups. .

The existing procedure for the work of the
Conference is as follows :—

At the annual session programmes of work
are prepared for each of the Central Com-
mittees and the District Committess and

*A note prepsred for the tenth session of the
Mysore Economic Conference.

some understanding is arrived at with the
allied Departments regarding the subjscts
to be taken up by the Depariments and the
Committees respectively for investigation
during - the year, All important schemes
after being completed are placed before the
Standing Committee and submitted for
orders of Government with the recommend-
ation of that Committee. Proposals coming
from the District Commitfees are first dealt
with by the Central Committees. Members
of the Conference are allowed to send up
propositions individually for consideration at
the Conference. 1f details have to be
worked out, the proposals are referred to the
Committees concerned with the approval of
the Conference. The Committees also
appoint Sub-Committees from the members
of the Commitiees and others. In this way
the association of a large number of persons
with the activities of the Conference bag
been secured. For investigation of special
subjects, Committees have the power to ap-
point experts and have engaged themona
few occasions. In some cases, Committees
have undertaken experiments to develop
schemes included in their prograrumes.

A list of subjects discussed and recom-
mendations made by the Conference and its
Committees from the year 1911 to 30th
June, 1917, was circulated to the members at
the last Birthday Session. This will be
revised as soon as the present session is over
and published so as to provide the members
with a permanent record of the recommenda-
tions made by the Conference.

The total number of subjects discussed is
580." Of these, recommendations were sub-
mitted to Government on 370 subjects, -the
other subjects being incomplete were referred
to the Committees and Departments con-
cerned for further investigation. The total
pumber of subjects which after disgussimi
and investigation took concrete shape and

resulted in fully developed schemes bemp :

enn
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adopted is 210. The most
amongst them being:—
1. Industrial survey of the State.
2, Organization of a Department of Industries
and Commerce.
. Establishment of the Bank of Mysore,
. State aid to industries.
Establishment of the Chamber of Commerce,
Development of Hand-loom Weaving.
Industrial and Ceommercial Museums and
Bureau of Commercial informatioa,
8. Development of Sericnlture.
9. Horticalture,

important

Np e w

10. Dairy Farming.

11, Improvement of Live-stock.

12. Large Landed Estates.

13, Establishment of the Mysore University.

14. Establishment of Public Libraries.

15. Improvement of the Education of Backward
and Depressed Classes.

16. Development of Technical Education.

Standing Committee.~Thirty-six meetings
of the Standing Committee have been held
since December, 1913, Since July, 1915, all
the three Committees meet as an Enlarged
Standing Committee for about an hour or so
before the Central Committee meetings.
The primary function of the Standing Com-
mittee has been fo take stock of work done by
the Central and District Committees every
month, co-ordinate the work of the Depart-
ments and the Committees and consider
subjects falling under the purview of more
than one Committee.

Central Committees—The outlines of
waork done by each of the Central Commit-
tees .and important schemes brought into
operation at their suggestion and recom-
mendation are referred to below.

EBducation Committee.—The Committee
has been constituted to deal with problems
relating to Education and enlist the co-
operation of the people in the investigation of
important questions bearing on the develop-
ment of education in the State.

The activities of the Committe mpy be
classified as follows:—

i Keeping in toych wlth educational
lopments . throughout . the |

a
asy

world, - studying educational
methods and organization and
investigating and formulat-
ing improvement schemes.

A list of questions that may be use-
fully taken up for study and
discussion is maintained and
arrangements have been made
to work them up progressively.

ii Catrying on experiments with
new schemes.

iti  Collection and publication of use-

h ful information,

Government baving decided upon a policy
of rapid educational expansion in all the
grades, the Committee has specially co-oper-
ated in suggesting measures for increasing
fiteracy throughout the State in encouraging
the education of Backward and Depressed
Classes and evolving a system of properly
co-ordinated education in all the grades,
the development and extension of technical
and professional education and the spreading
of enlightenment among the masses by means
of books, pamphlets, bulletins, lectures
and visual instruction.

Up to'the end of April 1919, sixty-seven
meetings were held by the Committee.

The following are some of the important
schemes investigated by the Committee.

Establishment of the Mysore " Univer-
sity.—The scheme was first taken up by
the Committee and some of the prelxmma.ty
details were also'worked out by them.

Primary Education.~On the recommend-
ation of the Committee, increasing facilities

 were given for developing primary education

and large grants were made by Gavern-
ment for the purpose. A Regnlation for the
Liméroduction of compujeory education was
passed on the lines of the Bill, drafted by
 the Committee apnd the scbelne iy beme
daveloped graduaily. = A deiailed scheme

- for the education of adults was also prnpand

-

by the Comm:ttee.
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- Industrial and Technical Education.—~A
comprehensive scheme for the development
of Industrial Education was submitted to
Government in the year 1912, As a result
of these recommendations the Mechanical
Engineering School was established at
Bangalore and the Chamarajendra Technical
Instityte was also developed. A scheme of
Practical Instruction was sanctioned. District
Industrial Schools were opened at Bangalore
and Mysore and similar schools have heen
sanctioned for other District Head-quarters
and some have been opened. The Cdmmit-
tee also attempted to teach some industries
to adults by opening special classes in towns
and cities. A scheme for Commercial
Education was also drawn up by the Com-
mittee.

Women' s Education.—A scheme for the
remodelling of women’s education so as to
enable them to complete their higher edu-
cation in Kaunada and to suit the curriculum
to their requiremedts in life has been pre-
pared. Proposals waere also submitted for
the improvement of the Maharani’s College,
the training of women teachers and the
provision of “scholarships to encourage
education among women, for starting hostels
and improving the efficiency of- women’s
education in all the grades.

Education of Backward Communities.—
Recommendations - were made by the Com-

mittee for increased facilities for the educa- |

tion of Backward Classes and a special
grant was. sanctioned by Government, for
award of scholarships.. The scheme in the
initial-stages was worked out by the Com-
mittee with the help of the Distriet Commit-
tees and Taluk Progress Committees.

Visual Instruction.—A comprehensive
scheme for providing useful general instruc-
tion not only to the young but also to the
adult population, espécially the illiterate in
the districts and for creating interest in
mechanical. devices add appliances .was
submittéd 46 Government and has been
sanctioned. . :

Public Libraries.~—On the recommenda-
tion of the Committee, Public Libraries and
Reading Rooms wera established in the
cities of DBangalore and Mysore, The
scheme has since been extended to smaller
towns and rural areas and portable libraries
are also being circulated from village to
village. Separate sections for the use of
ladies with small museums for the benefit
of children in the two cities are heing orga-
nized.

Publication of Books.—A scheme for the
publication of books for general education
in Kannada was prepared. Arrangements
have been made for publication of bogks
with the co-operation of the Karnataka
Sahitya Parishat and the Kannada Popular
Science Association.

Science Education and Popular Lec-
tures.~—Arrangements were made by the
Committee through the help of the Kannada
Popular Science Association for delivering
lectures on various subjects at Bangalore
and Mysore.

Home_Industries—The details of the
scheme which was initiated by the Industries
and Commerce Committee were'®ansferred
for further development to the Education
Committee. The Institute at Bapgalore
and Mysore aimed at helping the existing
home workers in the cities by supplying raw
materials at chéap rates, collecting and
selling the finished articles and demonstrat-
ing the use of improved implewnents and
methods. The scheme was transferred to
the Department of Industries and Commerce
with effect from 1st April, 1919.

Vocational Guidance.—~An expert Com-
mittee was appointed last year; forty-ome
applications for vocational advice were dis-
posedof. A manual of courses and careers
was also issued and some of the chapters of
the manual are being translated into
Kanpada, A pamphlet “The Schools of
Public - Life in Mysore " is in the press,

(28]

-
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Miscelloneous~—The other schemes in-
vestigated by the Education Committee are
the introduction of the Boys Scout move-
ment, Medical Inspection of Schaols, Im-
provement of Physical Culture, Religious
and Moral Tnstruction, School Excursions,
the systematisation of scholarships and
education in Fine Arts, the starting of a
ladies’ magazine, the starting of a children’s
magazine, hostel accommodation for Anglo-
Vernacular Schools, the establishment of a
Music Sthool, etc.

In addition to investigations and delibera-
tive work, the Committee was also entrusted
with the working of several special schemes
such as the Home Industries Institute,
Home Education Classes, the management
of Public Libraries at Bangalore and Mysore
and the devslopment of Pistrict and Rural
Libraries. The Committee also supervised
the work of the Itinerant Lecturers at the
Cities of Bangalore and Mysore and in the
Districts.

Agricultural Committee~The Committee
was constituted to study problems connected
with Agriculture and carry on in co-opera-
tion  wit je Department, investigation
into schemes relating to the improvement of
Agriculture in the State and the amelioration
of the economic condition of the raiyat,

Up to the end of April, 1919, seventy- twu
meetings were held by the Committee.

The subjects dealt with by the Committees
may be classified as follows :——

Introduction of improved methods

of Agriculture,

2. Development of Sericulture.

Growth of commercial crops.

4. Relief of Agricultural indebted-
ness,

5. Improvement of live-stock.

6. Fruit growing on profitahie lines.

7. Establishment of nurseries for|
fodder and foef.
8. Statistical and ecbﬁnicenquiﬁcs.

9. Collection and spreading of infor-
mation,

Introduction of Improved Methods -of
Agriculture.—A scheme has been formulated
for increasing agricultural production, in the
State by 50 per cent during the next ten
years, A scheme for the formation of large
landed estates was sanctioned at the instance
of the Committee, and blocks of land not less
than fifty acres in extent are being grant-
ed by Government on the recommendation
of the Deputy Commissioners of Districts
on condition of improved methods being
introduced thereon. The question of the
consolidation of holdings is being investigated
Schemes for the improvement of commercial
crops such as sugar-cane, cotton, tobacco,
mulberry, etc.,-and their cultivation @ a
farge scale have been formulated.

Development of Sericulture~Prior to
1912, little attention was paid to the deve-
lopment of Sericulture. The Committee
took up the subject that year. “At the in.
stance of the Comumittee, an Italian Expert
was appointed and a scheme for the develop-
ment of the industry in all @gs branches on
up-to-date lines was prepared. Steps have
been taken for the establishment of a
large number of demonstration farms, the
opening of a Central and other Schools,
supply of disease free seed on a large scals,
the improvement of rearing and reeling,
The Committee attended to sericultural
development until June, 1916, when a separate
department was constituted. “During the five
years the Committee was in charge of the
work the industry was able to regain much
of the ground it had lost owing to disease
anmng silkworms and other causes,

Horticulture.~—The development of -fruit
cultivation has received special attention
from the Committee. Arrangements have
heen made to train sons of raiyats gwning
fands and others in the cultivation of fruits
and vegetables. Riles for granting loans,

supplymg plants, axpert advice And other
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concessions to encourage the extenmsion of
the indystry have been passed. Fruit cujti-
vation has also been introdyced into several
new localities.

Improvement. of Live-stock. —A compre-

hensive set of rules framed by the Committee
for the encouragement of stock breeding has
been approved by Government. The ap-
pointment of a live-stock expert has been
saactioned. Experiments in sheep-rearing
bave been conducted with success.

Rules for the encouragement of dairying
by the grant of loans have been sanctioned
and applications have been dealt with by the
Committee. Of these three Dairy Farms
are reported to be working satisfactorily.

Nurseries for Fodder and Fuel.—The
Committee have worked a scheme for deve-
loping village forests and recommended the
starting of npurseries at District Head-
quarters.

Relief of Agricultural Indedicdness—An
enquiry was conducted in the Districts at
the instance of the Cominittee on the econo-
mic condition of the raiyats and information
collected as to the resources and debts of
raiyats in typical villages.

A scheme for the development of Agricul-
tural Co-operation has
Proposals have been submitted for the start-
ing of a Land Bank.

Growth of Commercial Crops.—Special
measures have been adopted for the en-
cotiragement of tea and camphor cultivation
and improvement of -other crops such as,
cocoanut, sugar-cane, etc.

Miscellaneous.—Estimates of agricultural
production have been compiled and standards
of develapment in agriculture framed.
Vespacular courses in agriculture have been
intfoduced 4t the Hebbal Agrigultural School
on the recommeéndation of the Committee.
The establishkment of an Expetimestal Farm
under the Krishnarajasagara for the develop-
ment of suga¢-cane cultivation was suggested
by the Comimittes.

been prepared:

A scheme of Agricultural Education in
the Middle and Higher Grades was also
considered by the Committee.

Bulleting on local agricultural practices
have been issued from time to time and in-
teresting selections from technical Journals
have been circulated in print.

Industries and Commerce Commitice.—
The Committee has been constituted for
dealing with problems connected with the
development of Industries and Trade in the
State, There was no separate Department
of Industries and Commerce before the
Committee was appointed. In fact, one of
the most important guestions dealt with by
the Committee was the organization of a
Department of Industries and Commerce,
which was sanctioned by Government in the
year 1913 at its instance. The Committee
has taken an active part in the invalstigah'on
of questions relating to the development of
industries and trade in the State and the
initiation of several important schemes. Its
main functions are :—

i. Carrying on preliminary investi-
gations, enquiries, demonstra
tions, experiments in connec-
tion with the development or
pioneering of industries, ob-
taining expert advice wherever
necessary and preparing special
schemes for the sanction of
Government,

ii. Framing of schemes for financing
industries and recommending

% to Government financial aid to

deserving bodies or persons
whbo intend starting industries

iil. ‘Encouraging the formation of in-

dustrial and commercial asso-
ciations.

iv, Collection and publication of in-

dustrial and trade statistics,
and v. Spreading information by bulletins.
Up to the end of - May 1919, seventy-two

mestings were held by the Committes and

red
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forty-six Sub-Committees were constituted
to investigate and work the details of the
several schemes.

Among the larger schemes brought into |

existence at the instance of the Comtmittee
may be mentioned—

i, Establishment of the Bank of
Mysore, the preliminary details
of which were worked out by
the Committee.

ii. A scheme for financial assistance
to industries in -which definite
suggestions were made regard-
ing the various modes of
granting State aid to industries
and introducing a system of
Takkavi Loans for indastrial
development.

iti, Establishment of the Chamber of
Commerce.

iv. Industrial survey., Mr. Sambasiva
Iyer was placed on special
duty and an elaborate report
has been issued.

v. Development of handloom weaving.
The establishment of a weav-
ing factory was sanctioned
and also a scheme for the
demonstration and introduction
of fiy shuttle looms by supply-
ing them at concession rates.
The markets for woven goods
were also investigated.

vi. A scheme for an Industrial and
Commercial Museum at My-
sore and brdoch museums at
District and Taluk Head-
quarters was sanctioned for
the improvement of industries
and trade in the State, Open-
ing of an Industrial Depdt to
mssist skilled artisans in the
State ‘to improve -the quality
of articles wade by them and
extend “the “market for such
goods - was remmmended by
Ahe Committee.

Establishment of  Pharmacestical R

vil.
works, a Soap Factory, and
development of ‘the Paint
_ industry.

Improved methods of~ Jaggery
production by means of power-
driven sugar-cane installations
and use of power appliances
in connection with Agriculture.

ix. Development of the oil industry by

the introduction of Anderson’s
Qil Expeller, Hydraulic Press-
es and Chemical Extraction
Plants.

%. Extension of State Life Insurance
to the general public and the
scheme of Village. Savings
Banks.

Development of Cottage, Rural
and Home Industries, Indus-
trial Training and establishiog
District workshops.

of Weights and

viil.

X

il. Improvement
Measures,

The Committee has also made suggestions
regarding the establishment of the Sandal-
wood Oil Factory, Cotton and Wodl-Spin-
ning Mill, Paper Manufacture and develop-
ment of large chemical and mineral indus-
tries. .

Among other important industries inves-
tigated by the Committee are the follow-
ing i~

i, ‘Manufacture of paper,
pulp and matches,
ii. Establishment of Pencil Factory,
iti, Development of leather industry.
iv. Establishment of laundry industry.
v. Development of lac cultivation.
vii ‘Manufacture of Catchu. 5
vii, Further development of Mindr In-
- dustries.
Establishment of the Stmw Bomd
) Factnry. o

ix; Fi tes and~ 1

trade in Mysore. " : :

bamboo

viil.
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Prppogandist Work.—Thirty-nine bulle-
tins have been published on various subjects.

Dasard Exhibition—The management
of the Dasara Industrial and Agricultural
Exbibition is also vested in the Commitiee
and four All-India Exhibitions and one
Iocal Exhibition have been held under the
direction of the Committee.

Economic Journal—For the dissemina-
tion of useful information in connection with
the activitiess of the Conference, monthly
journals both in English and Kannada were
started in January, 1915. The Kannada
Journal was converted into weekly in Feb-
ruary, 1917. The receipts and expenditure
of the Journal are shown under General
Conference, The net expenditure to
Government on the Journal before the week-
fy was started was Rs. 6,741 per year.
Since the weekly journal came into existence
the expenditure has risen to Rs. 10,247 part
of which is due to abnormal conditions such
as the cost of paper and enhanced rates for
printing.

District Commiitices and Tuluk Progress
Commitices.—These Committees with the
help of the District Economic Superintend-
ents investigated local wants, disseminated
useful information and worked out the
following “schemes for the Central Com-
mittees :—

1. Extension of primary education,
by the opening of new schools,
increasing the attendance of
the existing schools, opening
night schools, practical nstruc-
tion classes and home educa-
tion classes.

2. Administration of the Backward
Classes Schalarships.

3. DPopularisation of improved me-
thods of Agriculture by the
introduction  of  improved
implements, supply of good
seed, manure and the holding
of demonstrations. .

4, "Formation of large landed estates.

5. Sericulture.

6., Horticulture,

7. Dairy Farming.

8. ' Stock Breeding. .

9. Development of Commercial

Crops.

10.
11.

Installation of power plants.

Development of hand-loom weav-
ing by demonstrations and
supply of fly-shuttle looms at
concession rates.

12. Establishment of tile factories.
3. lImprovement of Cottage
Rural Industries.

14. Collection of Essential Statistics.

A great deal of the awakening in the dist-
ricts and some of the practical results at-
tained have been due to the activities of
these bodies. They have also played an
important part in raising funds for educa-
tional and other purposes in the districts.

Expenditure incurred by the General
Conference and thé. Central Committees.—
The expenditure incurred by the General
Conference and the Central Committees is
given in Appendix A, B, C, D, E, and F.

Conclusion.—From the above retrospect,
it will be seen that in arousing interest in
economic questions, in suggesting new lines
of development, in concentrating attention
on practical schemes and in helping Govern-
ment to give effect to their policy régarding
the material and moral advancement of the
people, the Conference and the agencies
connected therewith have proved themselves
of great value both'to the Government and
the allied departments. Its constitution
has enabled it to work in entite harmony
with the departments concerned and ‘it has
successfully co-operated with them in in-
vestigating new questions and in preparing
the ground for the introduction of schemes
and improvements of far reaching import-
ance.

and

The scope for the introductiun of new
schemes and original investigations being
limited, the functions of the Committees
in future are likely to become more and
more advisory in character. As changes in
the world conditions have brought forward
many aew problems for solution and altered
the aspects of many cld questions, there is
much work to ‘be done of a substantial
character in the future in consolidating the
activities already commenced, in keeping in
touch with development elsewhere and bring-
ing the resources of the entire organization
to bear on the attainment of the best practi-
cal results.
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SOME ASPECTS OF THE
BRITISH BUDGET, 1919-20.

By THE EDITOR.

THE British Budge.t for 1919-20 pre-

sented to Parliament by Mr. Austen
Chamberlain marks a nofible departure
from the customary statement made annually
in that House. Its outstanding feature is
the definite adoption of a policy of Imperial
preference. Though ifs application is limi-
ted, it may be taken that preference will play
an important part in the Imperial Economic
System in the years to come. From the
statement made by Mr. Chamberlain, it is
clear that preference will in the beginning
apply to only a small number of articles.
It is not apparent that it will extend to raw
materials as well. It was a cardinal point
of the original scheme propounded by Mr.
Joseph Chamberlain that it did not stop
short of articles of food ; it extended to raw
materials as well. The list of articles in-
cluded in the present Budget for purposes
of preference does not include raw materials
as such. The articles it actually includes
are :—Tea, Coffee, Cocoa, Sugar, dried fruits
and Tobacco, all of which may be classed
under the head of articles of food. Then
there are the following articles :(—Motor
spirit, Cinema films, Clocks and Watches,
Motor-cars and Cycles and musical instru-
ments which are all manufactured: articles.
These two classes of articles exhaust the
list. They donot include, as will be seen,
raw materials, in fegard to which the Domi-
nions compete in the British markets with
foreign conntries. Will preference in the
coming years be extended to these as well
or as now kept within strict limits? Will it
mean to the people of England not only
dear food but also dear raw products . for
mannfacturing purposes 2 It will be interest-

ing to watch the future development of pre-

ference in the British Budget.

‘The mode in which preference is to be
given is by reductions of duty in favour of
Imperial products rather than by increase of
taxation in the case of commodities coming
from foreign countries. This is likely to
give an impetus to British enterprize in the
Dominions and to the development of trade
relations with Great Britain in the goming
years. i

‘What this preference means to the Domi-
nion producers can be seen from the follow-
ing table indicating the sources of England’s
supplies of the articles included in the pre.
ference list :—

Sources of Supplies Affected by the
Imperial Preference.

From From
Foreign British
Countries Possessions
£ £
Tea 1,750,179 12,032,726
Raw Coffee 2,558,417 362,438
Cocoa {Raw) 1,119,998 1,162,775
. Prepared ... 1,837,253 2,108
Sugsr ... 22,135,688 930,933
Dried Fruit 3,464,325 23,699
Motor Spirit 3,018,188 785,209
Wine ... 3,930,938 147,205
Tobaceo (Manufac- 1,272,108 51,372
tured).
Tobat\:co {Unmanu- 6,643,678 i 63,404
factured), :
Watches 1274756 155
Clocks 00307 L s
Musical Instruments. 1,149,023 5 29,783
Motor Cars (Com- | 1,566,019 | 172,443
plete).
Motor Cars {Chassis) 1,892,293 2,112
Motor Cars {Parts) 1,214,300 6,133
Mator Cyctes {Com:| 59,964 368
plete).
Motor Cycles {Paxts) 105,543 146
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In regard to tea, already nearly 90 per
cent of it consumed in Britian is produced
in the Colonies, Virtually preference in this
case means reduction of the duty on tea—
whether call such indirect reduction by
the pame of preference is a question. One
effect, however, of preference will be to check
speculation in the London tmarket in connec-
tion with foreign tea. This tea has been
brought over and kept in stock to release at
a time when the price for common tea has
touched a certain level. This speculation,
if preference is persisted, will probably” be
killed. But it should not be forgotten that
it only affects about 10 per cent of the
whole tea imported into Great Britian, and
that therefore the effect of preference on
tea production in the Empire is not likely to
be appreciably great. The case is very
different in regard to coffee. 88 per cemt
of what is consumed in Great Britian is
fareign grown and imported while, only
12 per cent is Empire Grown. As to cocoa,
half of the total quantity consumed comes
from the Dominions, while the other half
foreign. In regard to sugar, the position
is somewhat different. Cane-sugar in-
dustry has been practically killed by the
German beet reot product. As much as
96 per cent of what is constmed in Great
Britian is imported from foreign countries—
mostly from Germany and Austria Hua-
gary-—and only 4 per cent is British. Pre-
ference here is likely ta ‘act beneficially
if it is followed with {or rather backed by)
action in the Dominions «and in India.
Itisa traism to say that India grows as
much cane as can be required to meet its
needs; but the methods of pressing are so
primitive that the sugar actually turned out
from it is hardly sufficient to suffice its
wants. It has, therefore, become the
largest importer of sugar in the world.
‘Whether preference will have sny effect
on the Empire production of sugar is diffi-
cult to say. Suitably backed by the Domi-
nign and India Governments, the people of

876

the Dominions and India ougbt to be able to
grow tore cane and what s of intimately
greater importance extract the sugar from
itin a less wasteful maunner. Preference
must be followed by action by Governments
and enterprize on the part of the people in
the Dominions ang in India. At present
the quantity of sugar available in the Em-
pire for import into Great Britian is only
7 per cent of its total imports. Great
Britian is an exceptionally good customer for
sugar, and there is no reason why the quan-
tity required by England—which cannot
grow its own sugar and has perhaps the
largest confectionary trade in the world—
should not be supplied by the people of
India and the Dominions. Unlike the
United States, which grows its own sugar,
England depends entirely on what it can
import and the import has been mainly from
Germany and Austria-Hungary. Nearly
twenty-three million pounds worth of sugar
were imported by her from these countries in
1913, the year before the war. During the
period of the war, she imported first from Java
and then from Cuba. The West Indies have
supplied the 7 per cent imported into Great
Britain: but obviously the industry cannot
expand to any very great extent there.
British Guiana might supply a good portion
of what is needed by Britiar but it has still to
be opened up. Queensland in Australia is a
cane-growing country bnt the waat of
labour there might stand in the way of the
development of the industcy, Thus India
is the one country from which Britain can
expect unlimited supplies. India could sup-
ply more than the quantity if aply the caoe
grower in this country can be induced
to extract the juice from the came he grows
a -little less wastsfully. As Dr. Hopkios
remarked the other day iu the House of
Commouns the amount of sugar-case produced
in India i more than adequate. to sapply
its awn ‘needs; and nagt only that but also
the needs of the whole of the United King-
dom and the British Empire.. . That is also
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the declared view of the Statist, provided, of
course, as we have said, the juice extraction
is done on more prudent lines. A great
effort in this direction is necessary and it
should be put forth in the coming years,
The following table which has been smore
than once published in the Statist shows the
total production of cane-sugar in the DBritish
Empire in the season 1917-18 :—

Tons.

Demarara 120,000
Trinidad 75,000
Barbados 65,000
Jamaica 20,000
Antigua 30,000
Qther British West India Island 10,000
Total British West Indies ... 320,000
Australia ... 380,000
India " . 3,200,000
Egypt 120,000
Mauritius 250,000
Natal 110,000
Total for British Empire . 4,380,000

In regard to the otber articles included
in the preference list, little need be said.
80 per cent of motor spirit imported into
Great Britain is foreign; similarly 90 per
cent of the motor-cars (complete) is foreign.
Clocks bave been imported almost entirely
from Germany and watches, except for a
trifle, from Switzerland. The imports of
motor-cars from the Colonies ints Britain
was slight before the war, but probably i
view of the development of this industry
in Canada, preference may, perhaps, lead to
better trade relations in this matter between
England and that part of the Empire.

Two other features of the British Budget
may be referred to before we conclude.
Obe is‘the teduction of the excess profits
duty by exactly 30 per cent—from 80 per
cent o' 40 per cent. When we remember
that : this duty was largely instrumental
in ‘tarsing - prices. all round its reduction
cgonot but be welcomed.  'We ate, however,

more concerned with the principle involved
in its imposition rather than the magnitude
of the import itself. That the taxation of
capital is not favored to-day in England
may, perhaps, be inferred from the reduction.
What the Government gained by it—nearly
£300,000,000—it more than lost in the
heavier prices it paid for its purchases.
Whether the tax will be abolished in the
future is & matter for speculation, in view of
the cry that has been raised dgainst its
reduction. Already critics of the Dudget
have said that while the -middle-classes were
unable to live before it, now millionaires
will be unable to die! Probably it will
remain with us in an attenuated form for
some yeurs to come, if not like the income-
tax stay with us for ever, the friend of
every Chancellor and the foe of every tax
payer. The abandonment of the luxury
tax is another point to note. It is, as the
Times puts it, one of those taxes which
looked exceedingly promising on paper but
when brought down to practicalities proved
unworkable. Its failure in France was not
{ost on British financiers.

The vastness of the British Budget is
disclosed in the figures. We give below
the same in a succinct form for the benefit
of our readers. The total revenue expected
is £1,201,100,000 as against a probable
total expenditure of £1,43¢4,910,000, thus
leaving a defcit of £233,810,000.

ESTIMATED REVENUE, 1919:20,
Customs as in Table V. £117,650,000
Proposed net addition,
as in Table VII £1,350,000
: ~———  £119,000,000
Excise, as in Table V ... £80,960,000
Proposed net addition, as

in Table VII 37,600,000 :
— 118,500,000
£237,500,000
Estate, &c., Duties, as
in Table V ... £31,000,000
Proposed et addition,
as in Table VII ... 2,500,600 .
e £33, 500,000

&7
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Stamps 12,000,000

Land Tax . 600,000

House Duty 1,900,000

Income-tax (including supertax) 354,000,000

Excess Profits Duty, &c. 300,000,000

Land Value Duties 500,000

£702,500,000

Total Receipts from Taxes .. £940,000,000

Postal Service £30,000,000

Telegraph Service 4,000,000

Telephone Service 7,000,000

£41,000,000

Crown Lands 630,000

Receipts (rom sundry Loans, &e. ... 9,750,000

Miscetlaneous - . 209,700,000
Total Receipts from Non-Tax Rev-

enue £261,100,000

Total Revenue ... £1,201,100,000

Deficit 238,810,000

£1,434,910,000

ESTIMATED EXPENDITURE, 1919-20.
CONSOLIDATED FUND SERVICES.
National Debt Secvices :~—
Inside the Fixed Debt Charge o
Outside the Fixed Debt Charge

£29,800,000
330,200,000

£360,000,000
Payments to Loeal Taxation Accounts, &c. 9,763,000

Land Settlement ver 5,000,000
Other Consolidated Fung Services «. 1,832,000

Total Consolidated Fund Services £376,595,030

SUPPLY SERVICES,

Army <. £287,000,000
Navy v 149,200,000
Air Force . 66,500,000
Civil Services as in

Table IV wn £445,804,000
Add, Supplementary

Estimates to be

presented 60,000,000

mermem—eem 505,804,000

Customs and Excise, and Lniand Revenue

Departments e 8,537,000
Post Office Services wr. . 41,274,000

Total Supply Services £1,058,315,000

FINAL BALANGE-SHEET.
1919-20 (Estimate},
£1,434,010,000

Expenditure

Revenue we $1,201,100,000
Deficit . £238,810,000
o 1918-19 (Actual),

Ex penditure e £2,579.301,000

Revenue oo 889,021,000
Deficit £1,690,280,000

CHANGES IN TAXATION.
The following changes were proposed in
taxation :-—

The duties on spirits to be increased
from 30s. to 50s. per proof gallon.
{A bottie of whisky to cost 10s. 6d.)

The beer duty to be raised from 50s,
to 70s. the standard barrel. (Beer
prices to remain as at present,)

Excess profits duty to be reduced from
80 per cent to 40 per cent.

Death duties on estates exceeding
£15,000 to be increased to a scale
ranging up to 40 per cent on
estates of two millions sterling.

Motor spirit licence duty of 6d. per
gallon to be abolished.

Benzol to be exempted from taxation.

Luxury duty proposed last year to be
abandoned.

Income-tax rates unchanged. Wound
pensions and demobilisation gra-
tuities not to be taxed.

IMPERIAL PREFERENCE.

1t was further proposed that a preferenc
be given to Empire products on  existiny
Customs duties. The preference to be
One-sixth of the duty on tea, coflee, cocos
sugar, dried fruits, tobacco and motor spirif
one-third of the duty on cinema films, clocl
and walches, motor-cars and ‘motor-cycle
musical instruments. A preference of fro
6d. to 1s. per galion was proposed an Empi
wines and of 2s. 64. on spiritd, The prefe
ence to take effect from 20d June for't
and from 1st September for the other gooc
Thé Excise duties on chicory, sugar and !
‘bacce ‘to be reduced so.as to cerrespo
‘with the Customs duties on sifailar. artic

Total Expenditure j:,-ts-t,glo.oou

—

produced within the Empire,
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PROSPECTS OF THE OLEQ-RESIN
INDUSTRY IN MYSORE.
By RAao SAHEB M. RaMa Rao,

Special Forest Officer, Mysore State.

MONG the indigenous forest trees, the

following yield Oleo-resins:—(a) Yen-

pemara, (b) Dhuma, {c) Sambrani, (d) Kai-

dhupa, (¢} Sal-dhupa and (f) Jalari-dhupa.

(@) Yenne-mara of  Manjarabad

Ghats.—This tree occurs only in

the Manjarabad Ghats, but to

wbat extent has not yet been defi-

nitely ascertained. For several

decades past, the trees are tapped

occasionally for small quantities of

the Oleo-resin which is locally used

as a rough varnish. It contains a

valuable Essential Oil and resin,

both of which are used for varnish

and the oil as a substitute for

Copaiba balsam in medicine. Mr.

S. G. Sastry (Industrial Chemist)

has recently valued the oil at Rs. 5

per 1b., for experimental use in his

soap works. It is, I believe, worth

more when used as a substitute for
Copaiba balsam.

‘We have to find out definitely our resour-
ces of this Oleo-resin by first ascertaining
the existing number of tappable trees by a
regular enumération and secondly the annual
quantity of Crude Oleo-resin that can be
collected, by experimentally tapping suffi-
cient number of trées in all the seasons of
the year to determine -the most suitable
season and then decide whether sufficient
quantity . will be -available for starting a
Distilling Factory. The resin has a dirty
green colour. If decolorised, it may be
suitable for sizing paper, when our Paper
Mill becomes an accomplished fact.

(b} Dhuma Tree~—Lakhs of this tree
are reported to exist in the Shimoga

and Kadur Ghat forests. 1 have

seen some gigantic trees in the

Agumbe Ghats. The tree yields an

Oleo-resin containing an Essential

Qil and resin. As in the case of

Yenne-mara, we have to ascertain

by enumeration of trees and Ex-

petimental tapping what annual

quantity of Oleo-resin can be col-
lected from this tree.

The Indian Institute investigated Oleo-

resins of this and Yenne-mara and has pub-

lished the results. The essential Qil and
resin are useful for making varnishes and in
other minor industries.

(c) Sambrani Tree.—~This occurs in
gregarions patches in a few dry
stony localities in Chamarajnagar
and Heggaddevankote Taluks, in
Chitaldrug District and elsewhere.
Its resources have not yet been
ascertained. It yields a gum-oleo-
resin which contains a gum useful
for sizing clotbs, turpentine which
is said to be as valuable as Ameri-
can turpentine, and rosin which is
believed to be suitable for sizing
paper, for preparing Shellac from
Crude lac and for other purposes.
Dehra-dun Forest Research In.
stitute has investigated the subject
and published recently a Bulletin
on the methods of manufacture,
uses of the products, etc.

(d) Kai-dhupa, and (¢) Saldwpa~—
These trees occur in the Ghat
Forests of Hassan, Kadur' and
Shimoga. They yield the black
dammar and white dammar of

Both are in

commerce. used
varnish, for caulking boats and
other purposas.

() Jalari-dhupa.—The Jalari occurs
both in the Maidan and Semi-
malnad districts, and yields a valu-
able  Oleo-resin. At present, its
Oleo-resin is not regularly collected
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except in petty quantities for
domestic. use as incense. The
Oleo-resin contains turpentine and
resin.

All the foregoing Oleo-resins require the
same kind of treatment in distilling and sepa-
rating essential oil or turpentine and rosin
and in refining those products, except in the
case of Gum Oleo-resin of Boswellig in
which the Gum has to be separated off by a
different apparatus before its Oleo-resin
is distilled. Should the supply of raw mate-
rial of any one of the above sivr kinds is
insufficient for starting a distilling Factory,
then all of them may be worked in ope
Factory. 1 understand that the minimum
quantity of Oleo-tesin tequired annually is
ten tons for starting a Factory on a Commer-
cial Scale.

We have no data available in the Forest
Department or elsewhere as to what guantities
of Qleo-resin can be annually collected from
each species. Regular tapping experiments
have to be conducted and the Oleo-resins
distilled and their prodacts put an the market
to ascertain their Commercial values before
any scheme for working the Industry on a
Commercial basis can be prepared.

Experiments, made in the past, on the tap-
ping of Yenne-mara and Dhutna, were con-
ducted in a crude and desultory manner and
no reliable data as to yield per tree, cost of
extraction, etc., are forthcoming.

For conducting the experiments in &
systematic manner on scientific lines on each
of the six species and to collect reliable data
a Special Staff consisting of a trained Gazet-
ted Officer and a couple of trained Rangers
with a few subordinates and labourers will be
RECcessary.

For distilling the Crude Oleo-resin and
refining the products thereof in sufficient
quantities for being commercially valued, a
trained Chemist and necessary Laboratory
facilities will be required.

On the whole, the preliminary experiments
in collecting the Oleo-resin and its chemical |
investigation in the Lg.bomtory ray  cost

ECONOMICS IN THE WEST.

Industrial Expansion in India.

London, 24th April, 1919.—More than
once I have referred in these columns
to the widespread ignorance that exists
here as to the great industrial expan-
sion that is taking place in India. Inno
direction is this weakness more manifest than
in the comments that have been made on the
International Charter of Labour which has
issued from the Peace Conference. If we
accepted some of the opinions expressed at
their face value we should believe that we are
moving rapidly towards a new heaven and
a new earth in which Labour all the world
over will be governed by a set of amiable
regulations which will ensure for the worker
a maximum of pay. for 2 minimum of effor:
with abundant and well paid leisure. Ever
Mr. Barnes, the President of the Inter
ational Commission from which the Charte
emanated, seems to share the delusion ths
the West having given its edicts in thes
matters will henceforth find a docile worl
to respond to its behests. Inan intervie
recently published in speaking of the que
tion of the duration of employment be argu
that it was immaterial whether the hours
tabour should be identical in all cases. -1
proceeded: “In the East, for examp
where people work in a lackadaisical v
without system -or organization, and un
somewhat patriarchal methods the hours
elastic, irregular and often protracted,
they are notso productive as in hig
developed, organized countries.”” Mr. Ba

is upacguainted with the East or he w
oot bave talked in this strain. A visit

by him to the Cotton mills of Bom
the Tata or Bengal Steel Warks. ai
‘number of other centres that ~migh
indicated would - speedily. - convince

about Rs.40,000.

that lack of organization or lackadva
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methods are not the serious handicaps
to modern ludian industry that he ima-
gines. Equipped with the latest appliances
of mechanical scieace the Indian artisan
is, in truth, a very formidable rival of the
British trade  unionist with his rules
restricting production and his often un-
friendly attitude towards Iabour-saving
machiaery.
1t canot, of course, be denied that Indian
and indeed all Eastern
efficient man for man than labour
in Western countries. If it were not
so Western industry would be in a parlous
condition. The question is whether the
difference is a permanent one and whether it
applies to so marked a degree where machi-
nery is extensively used. My own impres.
sion is that, the introduction of modern
conditions is propoundly influencing the prob-
lem. Where machinery does the work it
matters little whéther the tender is an
Oriental or an Occidental. One may not
keep as good time as the other-—though even
on that point there is room for argument
But the output of the machine will be prac.
tically the same in one case as in the other.
The Japanese have shown us what can be
done with up-to-date equipment in the ship-
ping line by turning out big ocean lines'in
what would have been record time in Eng-
land a few years ago. What Japan is
doing India can and will do. There must be
no mistake on that point.
PosT-WAR DEVELOPMENT,

Evidence accumulates of the wide reaching
and beneficient effects of the war in stimu-
lating industrial research and production.
A case in point is laboratory glass. Before
‘the great upheaval iu 1914 there was not

single manufacturer of laboratory glass
in this country. To-day practically all the
{aboratory glass used bers is produced in
Great Britain, The welcome change that
has been ‘made in the industry is due to
the oublic spirited action of the Sheffield

labour is less

Universit; authorities who, as soon as, the
need was discovered, made plans for covering
the deficiency, and worked with such
resolution and scientific skill as to
bring into existence a department of Glass
Technology which proved the afficient
instrument of. production called for by
the crisis, Now that the strain of the
war period is relaxed there is a desire
that the good work that has been done
shall be carried forward in an industry
established on more or less permanent
lines. At present the cost of producing the
laboratory glass in Sheffield is higher than
the pre-war German standard and probably
if left entirely to itself the nascent industry
would wither and fade away before the
blasts of foreign competition: but tbe
Government probably will see to it that
the Sheffield experiment is not thus disposed
of, and we may confidently expect that if
the promoters are given a little time to put
their house in order they will be able con-
siderably to reduce the cost of maaufacture.
However that may be there is an influential
movement afoot for financing the industry
on generous lines., The Government are
expected to participate in this. but the
main sinews of war will be provided by
Sheffield capitalists who have faith in the
undertaking.

‘We have heard so much about the rejuc-
tance of British capitalists to embark upop
new undertakings cwing to the industrial
unrest that it was quite refreshing to read in
the columns of the Times a day or two since
a long and interesting account of the mannér
in which the old munition factories are
being connected to industrial purposes. If
not literally a case of turning swords into
ploughshares it is.in some instances wvery
near it.. For example, one -factory which a
few short months since was turning out-by -
the thousand Stokes bombs is now manufac-
turing ploughs and spare. parts of agricultural
macbinery. Others are producing dynamos
and -electric fittings, “art” bronzes, -drop

69
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stampings, oil engines, and, the veracious
reporter adds, ' even lace.” Ingenuity is a
feading feature in these post-war deve-
loprnents. For example, one factory in the
North-West area is converting fuse cases
left over from war contracts into ornaments.
This is accomplished by the addition of
three legs and a coat of electro-copper. It
is gratifying to find that female labour is not
being ieft out of the account in these activi-
ties, There is a distinct desire to utilise as
far as possible the services of all women
who have proved themselves capable in the
war period. In one instance where an ait-
craft factory is being re-adapted for civil
uses and there is a necessary interregnum
the women have been kept on making
biouses pending the time when they will be
abie to resume their mechanical operations. -

An unsinkable ship has long been the
dream of the enthusiast, but it really seems to
have come at last in sober earnest. Of course,
the notion emanates from America. It is
however, satisfactory to add that it is from
the British part of the continent that we
are to have this novelty. The “unsinkable
sbip" promised is in reality a hoge bundle of
timber equipped with propelling machinery
and given the outward form and some of the
adjuncts of an ordinary steamer. A dis-
cription of the vessel shows that timber is to
be built upon a simple foundation tier above
tier unti! the file reaches a certain height
when a joisle and foot will be provided in
which rooms ‘and comfortable accommodation
will be found for captian, officers, and crew,
and spaces for kitchen galleys and for the
motor engines driving the twin screws
which’ are to supplement sails. When fully
completed this curious “ship” will have
a cargo of 5,000,000 broad feet of timber,
will displace 9,000 toms, will be 250 feet
long; have a beamof 60 fest and n» depth
of “36 feet.- The voyage feom British
Colirtbia to Great Britain #ia. the Panama

Canal is axpected to ocetipy & month. Shoutd:

the . pxperiment prove we, May

expect more of these unsinkable ships to
appear upon the seas. There wounld seem
to be room for them even in the Indian
trade. _

‘The operations of the great War served
to bring into great prominence the value of
iron ore deposits, It is, indeed, not too
much to say that Germany was only able
to prolong the war to the extent she did by
her-being able to tap Swedish sousges of
supply when her carefully built up reserves
were exhansted. Now that we are able to
survey the portion in the light of experience
itis possible to congratulate ourseives on
the fact that the British Empire possesses
finer ore deposits than any country in the
world. A writer in the Industrial Supple-
ment of the Times gives an interesting
account of these I'mperial asseES, and urges
that as a matter of policy we should develop
and ntilise British ore wealth rather than
rely for our raw material upon foreign
sources. India is given a conspicuous -place
in the writer’s article, and he shows very
plainly how tendencies are rapidly carrying
the country forward as a great iron and steel
producing centre. But India is not alone in
Imperial steel development, Canada istak-
ing aleading share ip the stroggle and Anstra-
lia is also well forward., Newfoundland,
however, would seem to offer the best pros-
pects as she has in her Wabana mines what
are reputed to be the richest iron deposits in
the world. “The ore here,” the writer of the
article says, “has a good percentage of iron
and is low in sniphur though rather high in
phosphorus which renders it unsuitable for
the acid process of stes! making.  Itis
therefore used mostly for the production * of
basic steel.” Even before the war Great

Britain imported 1,00,000 tons of ore from

Newfoandland. Under the new conditions
there can be po doubt the resources of the
woldest colony will be drawn~ upot to & much
larger extent, o e

ARNOLD WRIGET... -

2an
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INDUSTRIAL NOTES FROM THE
UNITED STATES.

Starving a Fire by Means of a
Blockade of Steam.

Washington, D. C., U.S.4., 10th May,
7979—That the answer to a perplexing
engineering problem is often a ridiculously
easy one—after it has been fourd—involving
merely the application of some perfectly
well known principle, has seldom heen
better demonstrated than in the case of a
huge Louisiana gas well fire receatly. The
well in question, which had been flowing at
the rate of forty-four million cubic feet per
day with a bead-pressure of ifteen hundred
pounds to the square inch, caught fire from
an explosion in the well house. While the
velocity and pressure of the gas stream were
sufficient to hold the flames at a height of
one hundred feet front the ground, they
spread at that aititude over an area of seve-
ral acres and were accompanied by a deaf-
ening roar and a. heat so iotense as to
bamper the efforts of the would-be extin-
guishers below. |

After. futile efforts to cap the well it
was proposed to dynamite it with the idea
of creating such a blast of air as would
blow the head of flame off the siream of gas.
But before doing this it was decided to give
a New York expert a chance to put out the
conflagration by less dangerous and destruc-
tive. means. But when the latter arrived
five days after the outbreak and proceeded
with his preparations in a way that made it
plain that he proposed to extinguish the fire
by means of ‘a jet of water from a house he
was loudly jeered and was informed, serious-
1y, that there was not enough water in the
whole state of Louisiana to0 put out that
fire.. .From:their own point of view, indeed,
his~ volunteer informants were ~ correct,
entiraly ; smothering the fire with water in
the usual manper of theeity fire departments

whould have.been a ridiculous undertaking.
But the expert had no such scheme in mind.

What be did was simply to briag up two
hose lines of moderate size and play them
from opposite sides so that their streams
met in the non-burnisg stem of gas issuing
from the well.” They were then slowly ele-
vated - until they reached the base of the
flames, where they were held. Within five
minutes the cushion of steam formed was
sufficiently heavy. to cut off the gas supply
from -helow and the fire was out! .

While. the general principle employed in
this stunt is familiar to every high school
student through the well-known experiment
of holding a wire. gauze over a Bunsen
burner, lighting the gas above the screen,
and observing how the flame will not com-
municate to the gas below this very flimsy
barrier, its .application to the gas wellis a
distinct departure, and one which takes
much of the menace out of these confla-
grations, which have been both frequant
and destructive throughout the United
States.

A KEYBOARD MACHINE FOR
SORTING. LETTERS.

There has recently been developed and is
now in use in the New York and Chicago
post offices a machine which, both in its
manner of working and in its achievements,
is to the bnsiness of letter distribution what
the linotype is to the setting of type.

The operator sits at his keybord, the
letters flit in single file across his range of
vision, he catches the post office or address
on each passing envelope, strikes the proper
key, and the machine attends to all the details
of conveyiog that particular letter to the
appropriate compartment, where it jains
other letters having the same destination or
routing.

In addition to the rank of compartments
into which the letters are to be distributed,
the machine consists of two essential parts—
the key-board, and the erect carriers attached
in.a long series to the endless conveyor-belt
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that passes over these compartments and
back again under them. Each carrier has
a row of triggers along the bottom, at the
upper edge of each compartment stands a
tripping  mechanism. This machanism
occupies a different position on each com-
partment, while ail the sepaPate triggers on
each carrier are independently adjustable.
The letter drops out of the carrier only
when all the triggers which have been set
are tripped, and of course it is possibie to set
the triggers on any carrier so that they will
be tripped at a given compartment, and at
that compartment only.

This indicates cleatly the general modus
operandi of the machine. Just as every key
of a typewriter is connected alike with the
space bar and with its own particular type
bar so that each stroke performs the general
operation of spacing and the specialized one
of printing, soin this machine each key is
connected with the general mechanism
for sliding the letter over into the carrier
which happens to be standing opposite the
board, and also with its own particular
apparatus for setting the triggers upon that
carrier to the particular comhination that
pertains to that key and to its corresponding
compartment.

Once inserted in its carrier and the triggers
on the latter propetly set, the letter proceeds
by jerks as each subsequent key is struck. It
passes without recognition all the wrong com-
partments, but as it reaches the right one, for
which the triggers holding it in place are
set, it is released by the tsipping of those
triggers, and falis out and down'into the
compartment.

In the machine each carrier has four
triggers, each capable of assaming four
different positions, making possible sixty-
four different combinations, and hence as
many. different sortings. Plainly, however,
the principle is susceptible of -infiaite exten-
sioii; both by -increasing the Humber of trig-
gers and the number of positiogg which each

et dake.” The same mechahism on “the

compartment’s edge that trips the trig.
gers restotes them, after the letter has been
droped out, to the normal position in which
they must be found by the setting apparatus
as they pass the key-board on their mext
round. The machine is thirty feet long. Of
course, the power for operating it is fur-
nished by electric current; the pressing of
the key in each case simply closes the cir-
cuit, asin the electric adding wachine or
typewriter. While so far it is used only on
letter mail, it is planned eventually to con-
struct machines for use in sotting newspapers
and parcels.

THE AUTOPLANE—A LIMOUSINE FOR

LAND AND AIR.

A luxurions limousine with a highly-
finished body and with its three occupants
sitting in elaborately and comfortably uphol-
stered seats, dashing along-a road or even
over a field at the rate of 45 miles an hour,
and then, with a slight increase of speed,
taking to the air by virtue of its short wings
and soon reaching a speed of 65 miles an
bour and showing all the case of maneuvring
which belongs to the modern airplane~—all
this would seem to be a description of the
perfected aerial bus or autoplane of a decade
hence. Yet it is the delineation of the auto-
plane which was .exhibited at the recent
Pan-American Aeronautic Exposition held
in New York, and which, from the populatr
standpoint at least, might well be regarded
as'the big surprise of the oceasion.

The autoplane has been designed by Glenn
H. Curtiss and his engineers, and is un-
doubtedly the first attempt ever made to
combine automobile engineering - with aarial
practice in order to develop a vehicle for
practicaland fashionable use. The machine
is'a modified triplane, with the planes slightly
staggered. The two upper planes have & span
of 40 feet 6 inches, while the bottom plane-is
23 feet 4 inches; and the chord -of the for-
mer is 48 inches, and that of the latter is 42
A'gap of 39inches is lelt- between
15 11 ipches.

inches.
the vlages. -and the stagger
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The all-over height is 10 feet, length 27 feet,
and the possible load 710 pounds.

The body of the autoplane is of aluminum,
while the windows are of celluloid. The
interior, with its elaborate upholsteries and
tapestries, compares fovourably with that of
the high-priced limousine ; so, with the single
exception of a slight reduction in size, the
appointments leave nothing to be desired.

The body has been somewhat streamlined
in order to reduce the held resistance, and if
anything this adds to its smart appearance.

The power plant—a 100-horsepower, eight
cylinder motor—is placed under the hood in
front of the autoplane, following usual auto-
mobile practice, and the shaft is extended to
the rear of the body where the power is
transmitted by a chain-drive to the four-
bladed propelier located onaline with the
top of the body. The circular radiator,
which provides water cooling for the engine,
is placed in front of the hood and adds
greatly to the automobile-like appearance of
the machine. Still another feature in this
direction is the thermometer cap of the
radiator and the starting crank.

The autoplane travels over the ground
mucb in the same manner as the convention-
al motor car, and can be steered by means
of the front wheels which are equipped with
the uswal steering mechanism. The front
wheels move in nnison with the aerial rud-
der; and all four are sprung on concealed
rubber shock absorbers, which adds to the
running qualities of the machine during Jand
travel and alighting. Despite its apparent
bulkiness, the autoplane has been demonstrat-
ed to be quite practical for the purpose
intended.

-CEMENT FROM .SUGAR BEETS.

Extensive experiments in. this country
have resulted in the production  of an excel-
jent cemept as a by-product of beat-sugar
refining... The first step in the production of
sugar : from. “besets - is boiling them. It has

But, through a series of - experiments, it has
now been discovered that this scum contains
large quantities of carbonate “or lime. It
has been found that 5,000 tons of the carbo-
nate can be recovered from every 70,000
tons of the beets. To this quantity of the
carbonate 1,1CO tons of clay are added, the
resultant product being a cement which,
according to competent authorities, is of
“perfect quality.” The beet-scum is pumped
into large reservoirs and allowed to evapo-
rate for a cerfain Jength of time before being
mixed with the clay. It is then stirred or
beaten for an hour before being fed into a
rotary oven such as is used in making Port-
land cement.
AUTOMATIC FiLM WINDER FOR
HAND CAMERAS.

While itis true thatthe armateur film
camera of to-day has been developed to a
point where it is merely necessary to “press
the button,” and the rest of the photographic
process usually takes care of itself, the fact
remains that the film must be turned foliow-
ing the pressing of the button. If this is nat
done, the next exposure is superimposed an
the first, and the two exposures are ruined.
With a view of eliminating the bother iaci-
dent to turning the film there has just been
patented an ingemious automatic “ flm
shifter ” for cameras. Briefly stated, this
devise consists of a spring mechanism for
shifting the film to bring a new surface into
position, and a means for counecting this
mechanism with the shutter so that it will
operate immediately-after tbe functioning of
the latter. With this bandy mechanism in
use it will become possible for the photogra-
pher to snap two or more views in gnick
succession, which is often desirable but net
practicable with the present manually-wound
film cameras.

ELECTROLYSIS IN PIPES AND CABLES.

The damage done annually to pipes and

| cables, ynderground, as well as to metal

heretofore bien customary to throw away as | stractures in the United States by electrolysis

luelpss the scum fi

d on the cauldrons. | amounts to many millions of dallors.
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There are very few water, gas or lead cable
systems that are not more or less subject at
some’ points to electrolytic damage from
stray currents.  Moreover, the loss does not
consist merely in the shortening of the life
of such structures; electrolytic damage is
one of the causes of the leakage of water and
gas from distribution systems, The failure
of such systerns on account of electrolytic
action may also involve various dangers to
the life and health of human beings.

According to the United States Bureau-of
Standards, more than twenty-five separate
and distinct methods of dealing with the elec-
trolysis problem have been proposed and
experimented with from time to time. Some
of these methods are said to be useless and
even barmful.. The Bureau of Standards
has been studying the subject of electrolysis
mitigation for the past seven years, and has
aided in instaliing complete mitigating sys-
tems in several cities of the country. The
bureau makes somewhat detailed tests in
each of these places at least .once a year to
make sure that the protective systems are
being properly maintained. An extended
series of experiments has recently been
undertaken in the city of Springfield, Mas-
sachusetts, with the so-called three-wire sys-
tem of electric railway operation—a system
which offers considerable promise for the
mitigation of electrolysis tronbles under cer-
tain conditions frequently met with in
cities,

An ELecTrIc HEATING UNIT THAT

LooKs LIKE A TWO.FGOT ‘RULE.

To light up a remote dark cormer ora
detached building it is & simple matter to ex-
tend an electric lighting circuit and add ano-
ther lamp or group of lamps, according to the
conditions - and amount of light desired.
This same feature of flexibility and case of
extension can be taken advaatage of,in the
way of - heating - such places ascrape cabs,
pumip ‘end valve houses, sighal and watch
hottses, “theater ticket booths, gad various

‘Aitkinm ocatiowe whore hatanss Af avacneen

or physical conditions, heat (or additional
heat) is required. This has been made
possible through the development of a rugged
electric heater unit that looks more like 3
{:‘wo»foot rule than- anything else. - These
units ’ are simply connected to a highting
or power circuit like so many lamps and may
be distributed (like lamps) where they will
do the most good. The eatire nickel.chro-
mium resister or heating element is buried in
an enclosure of mica, around which a steel
jacket is placed and sealed under an hydrau-
lic "pressure of about iwenty tons. Two
insutated eyelet holes are provided for mount-
ing and two connector posts serve for the
making of connections to the circuit.

Traffic officers, crane operators, and signal
men have employed this type of electric-unit
for keeping their feet warm. Itis possible
to keep other parts of the body warm with
heavy clothing, but the feet usualily suffer.
‘When ubits are used as above a heavy pet-
forated metal plate is supported about two
inches above the floor, with a unit or several
units placed between, allowing an air space
between the units as well as between the
units and the surface above and below to
permit circulation. A current of warm air
then passes up through the perforations.
The units, being only three-sixteenths of an
inch thick and one and one-half inches wide,
can be used in a very small space.

NEW PERMANENT MAGNET STEEL.

A new steel of considerable importance
has been made in the United States for the
past year, the direct outconte of the war. It
is 4 new, permanent magnet steel, a substi-
tute for the older steel, known as tungsten
magnet steel, used exclusively for this pur-
pose before the war. Not long after the war
began and the price of tungstem advanced,

| efforts were made to find a steel sthat would

be cheaper and also as efficienl as the per-
manent magnet steel then being used, con-
taining from five to ten per ceat tungsten
and sometines éven up to twenty-five per
cent. This demand was insistent from both
magoeto makers and electric .companies
making electric meters, because the tungsten
magnet steel was reaching prohibitive prices,
It was even stated that automobilé makers
wete substituting batteries iastead of mag-
petes because American  steel makers -could
not make as good tnagnet . steel as foreigners
--mamfesdy an-incotrect statement. - .
Avrren-T. Margs:
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NOTES.

‘The tenth session of the Mysore Economic
Conference, held at Mysore during the
Birthday week last month proved an emi-
pently successful ome. The President’s
Address first passed in review the work of
the Conference since its inception aud also
briefly summed up what had been attempted
in the industrial field in Mysore before its
establishment. It then indicated briefly
tne scheme of organization proposed for the
Conference as a permanent institution in
the State. The discussions on the scheme
lasted through the whole of the first day's
sittings. Final orders on the matter have
just been issued.

Sericulture is receiving much attention,
in which connection the work of the Nank-
ing University for improving the breed of
sitkworms should- be noted. Endeavours
are being made to introduce or to expand the
industry throughout the province, every dis-
trict having been ordered to start a training
establishment for the purpose. Special
attention is being paid to the matter in
Chinkiang, where the rich waste lands are
said to be very suitable ; also in Yangchow
and in Haichow. In the latter district some
800,000 mulberry trees have recently been
planted. The chief obstacle to the exten-
sion-of the industry is the arbitrary limita-
{ion of the number of cocoon hongs in each
district, which prevents the silkworin breed-
ers from disposing of their cocoons to the
best advantage and thus tends to . restrict
supplies.

‘A Press COMMUNIQUE dated Simla, the
28th May, 1919, says :~~The Foreign Office
haxve instructed consular authorities.in- coun-
tries concerned ‘to cease the issne of Certifi-
cates of Interests. ‘These Certificates will,
" an’ lonzer he seauired for -goods

tharafara

! imported -into British India.

Certificates of
Origin .and Interest which are prescribed
for goods imported from certain European
countries will however continue to be required
for goods imported into British India.

President Wilson in a cabled address to
Congress on Tuesday said in part the gques-
tion which stands at the front of every
country amidst the present great awakening is
labour. We cannot go further in the present
direction. We cannot live our right life as a
nation or achieve proper success as an in-
dustrial community if capital and labour
continue to be antagonists instead of being
partners. That bad road is no thorough-
fare to real prosperity. We must find
another leading not merely to accommoda-
tion, but also to genuine co-operation and
partnetship, based upon real community
of interests and participation in control.
The geniue of businessmen and sound practi-
cal sense of workers can certainly work such
a partoership out when they realise what
they see and sincerely adopt a common pur-
pose. The new spirit and method of or-
ganization are not to be brought about by
legislation so much as by common counsel
and the voluntary co-operation of capitalist,
manager, and workman. Many great in-
dustries prosirated by the war wait to be
rehabilitated in many parts of the world
where what is lacking is not brains or wili-
ing hands but machinery, raw marerials and
capital, 1 believe that business men, mer-
chants, manufacturers and capitalists will
have the vision to see that prosperity in ons
part of the world ministers to prosperity
everywhere, Our new merchantship may
prove very welcome. - Our great shipyards
opened to the world will prove immensely
serviceable to every maritime people in
restoring the tonnage wantonly destroyed in
the war, ) .
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In the House of Commons Sir Edward
Nicholl suggested that following the intro-
duction of Imperial Preference the Govern-
ment might make representation to the
Government of India that British manufact.
ures entering India should receive reason.
able preference over foreign manufactures.
Mr. Fisher replied that the Government of
India would consider the bearing of Imperial
Preference on their present tariff arrange-
ments.

In the House of Commons, replying tog
Mr. Nortorn Griffiths, Mr. Fisher stated
that including the hundred miilion war
contribution the war expenditure of the
Government of India to the 31st March was
about £127,800,000 sterling. A further
contribution was proposed by the Govern-
ment of India and was at present under con-
sideration. Indian Princes and others had
contributed £2,100,000 sterling in cash,
besides placing at the disposal of the Govern-
ment of India considerable further sums for
the purchase of horses, motors, comforts for
troops, etc.

The Times Manchester correspondent
dealing with the report of the Indian Cotton
Committee says that Lancashire spinners
point out that the staple will not improve
unless the seed improves and the summarised
report does not indicate the means by which
the seed can be kept pure. Exception is
taken to the “statement in the repaort that
cotton of 17 inch staple will spin 34's
twist and 44's weft in Lancashire mills. It
is asserted that staple for three yarns must
be 1% inch. :

The ‘ Bharat Itihas Sanshodhak Mandal’
which was started in Poona in 1912 to en-
courage research work in Iudian History
and to collect material for such work,
celebrated its seventh anniversary in Poona
on May 30, and 31 and Toue. 1 During
these séven years of its existence the work
of thie ‘mssaciation has been confined more
or less to the History of thi"Mahrattas,

But even here the association has not been
able to produce any research work of great
value. Perhaps this is due to the paucity
of workers of the right sort. The associa-
tion has, however, done some good work in
the matter of collecting material for the
History of the Mahrattas. It now owns,
says the last report, a collection of some
30,000 papers and a thousand other writings ;
some 125 pictures and photographs of his-
torical interest ; 10 copper plates; 150 coins
and other articles. It also owns a library
of some two thousand and more books.
The special featnre of this yeatr’s anniversary
was the opening of the western wing of the
projected building of the association. The
ceremony was performed on the morning of
May 30, by Shrimant Babasaheb Pantsachiua
the heir-apparent of Bhor. In a short neat
speech the prince paid a tribute of respect
to research workers like the late Mr. Kirtane,
the late Justice Ranade and others and im-
pressed apon the people assembled there the
importance of research work in Indian
History and promised bis wholehearted
support to the association. Among the
papers read during the days of the amnmiver-
sary were those written by eminent men like
Prof. Rajwade, Dr. Gune and others.

The summary tables of the Agricultural
Statistics of British India for the agricultural
year 1917-18, just published by the Depart-
ment of Statistics, India, show that the total
area sown in the year 1917-18, was 265 million
acres {including 37 million acres cropped
more than once), the same as in 1916-17,
This total area may be classified under the
two 1nain heads food crops {219 million
acres) and non-food crops (46 million
acres), Of the. food-crops, the area -under
wheat increased by nearly one and a half
million acres in 1917-18, that under gram by
one million acres, and that under barley by
balf a million acres. The decreases are
mainly under bajra {2% million acres), jawar
{# million acres), rice (3 million acres), and
other food-grains (one million acres).
Among the non-food crops, the main increases
are under cotton 14 million acres), linseed
(} million acres) and rape aud' mustard ‘(}
million acres}; while the area under sesamum
decreased by about § million. . acres apnd
groumdnut by % million acres. . The. talal
area irrigated decreased by 2 niiilion acres!
as compared with that of 1916-1%, =~
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The ecffct of the war.on agriculture.

of population
Agricultural year Population (1911}

% Acreage (Million acres) Average acréage per head
|
|

Census) Millions.| 7 —
Food ~ Non-food’ Food \ Non-food

} CIops { crops All crops crops } crops All craps

I [ R — s T
1913-14 (Pre-war |

year.) 240 202 44 246 | s 102
1 ;

1915-16 240 o215 40 255 90 | 16 1'16
1916-17 { 240 X 220 45 265 l ‘91 { ‘19 110
1917-18 ‘ 240 {v 219 [ 46 263 l ‘n ‘19 110

As compared with the pre-war year the |vast hydro-electric power stations in the
area under food crops at the end of the last { Western Ghats. Yet another is a project to
agricultural year, June, 1918, was 8 per cent | manufacture aluminium out of bauxite on a
more than in the pre-war year owing to the | commercial scale with the aid of the hydro-
increase on account of the war demands for | electric power. A big reclamation in Back
wheat and gram. In regard to non-foodlBay to relieve the congestion in Bombay is
crops the increase in the same period was 5] under the consideration of the Government
per cent, chiefly on account of demand |of Bombay. There are daily rumours about
for oilsseds, indigo, and fodder crops. The l the starting of new exchange banks and
per capita acreage of foreign countries is ‘ insurance companies, and all projects
also of interest. The figures for the United | enumerated would cost well nigh Rs. 100
Sfates of America, Canada, the United King- | crores. It is felt in the city of Bombay that
dom, France and Germany before the war | when all these projects are launched capital

were as follows i— |'will be attracted from all corners of India,
United States of America . 297 i and there will be buf Little difficulty in raising
Canada w598 |the vast sums required. The support given
United Kingdom R 0:39 to the recently floated companies has not
g:':‘::ny ;.;3 been confined to Bombay city and Presi-
dency, but has come from every part of

“The financial correspandent of the Times | [ndies and Bombay feels certain of the
of India, writing op the great financial and financial b“k“_'g of the. who}e of India in all
industrial activities now progressing in Bom- sound enterprises w.h":h it starts. The
bay, says that the latest enterprise talked of Indian industrial renaissance has begun, and
isa powerful British Indian combination Bombay seems destined to takeale,admg
for the production of finisbed steel goods |PArt in it . .
from raw materials produced at Sakchi, and . .. o
ancther scheme maturing is a project to|  The Depm'tment of Statistics bas issued
connect tbe. isfand of Bombay with the | the following press notes regarding the pri-
mmnland .apposite. by means of a tunnel | ces of country produce and saltin India in
under the harbour and creating a new and | the middle of ‘may 1919 :—Tbe whblesale
-bigger Bombay, there with docks and fac- | prices of cereals and pulses in I.ndin in the
tories, drawing their mative power from the | middle of May 1918, showed a.rise of 4 per

Pres amn
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cent as compared with the preceding fort-
night, but it showed an increase of 88 per
cent. (unweighted average) as compared with
the average of the prices which prevailed at
the corresponding date in the last three years.
The weighted average showed a rise of 33
percent. The price of rise rose by 60 per
cent, Barley prices increased by 55 per
cent, {unweighted average,} the weighted
average showing a rise of 68 per cent. The
price of jawar rise by 109 per cent, (un-
weighted average,) the weighted average
showing an increase of 121 per cent, Bajra
prices advanced by 111 per cent; (unweight-
ed average,) while the rise by using the
weighted average was 97 per cent, Gram
showed arise of 85 per cent. The average
price of arhar dal increased by 87 per cent.
The prices of ghi and raw sugar gur in
India showed a rise of 37 and 57, respecti-
vely., The average price of salt in India
advanced by 9 per cent.

The following is a summary of the avail-
able information relating to the Industrial
resources of the Idar State in the Bombay
Presidency :-—Stone quarries at Shivgadh
near Himainagar.—These quarries are the
principal industry of the State; the stone is
a superior kind of sandstone which is suitable
for building purposes and finds a good mar-
ket in Gujrat and Bombay.—Among the un-
tapped resources of the State may be men-
tioned the following :—Asbestos and Stea-
tite—Deposits of these two minerals have
been found in a hill between Kundol and
Devni Mori in the Bhiloda Taluka of the
State. Mica.—The mica mine is situated at
Dobbada in the Vadali Taluka?of the State.
China Clay.—This exists along the bank of
the Subdrmati river near .Eklara in the Idar
Taluka of the State. Manganese ore.—This
occuirs near Bhemapur and Dhaniwada in
the Meghraj district of the State. Silica.—
At Vadali. Gramite.—At Idar and Samla.
jee.

GLEANINGS.

In the trade returns of British for April,
1919, published by the Department of Statis-
tics, India, imports amountedto £9,588,000,
an increase of £439,000 and exports includ-
ing re-exports to £15,021,000, an increase of
£2,883,000, as compared with the correspond-
ing month of 1918. There was a large
decrease in the exports of food, drink and
tobacco (mainly food-grains) which decreased
by £2,303,000. Raw materials and arti-
cles mainly unmanufactured increased by
articles wholly or mainly manufactured by
£1,752,000 and £2,310,000. During April
of the pre-war year 1914, imports amounted
to £9,664,000 and exporis including re-ex-
ports to £ 13,869,000.

According to a new Hungarian law, 80
per cent of war profits exceeding 100,000
kronen falls to the State. For sums not ex-
ceeding 100,000 kronen the war profits tax is
as follows :—-20 per cent on the first 10,000
kronen, 30 per cent on the following 10,000
kromen, and after that 40 per cent on then
next 20,000 kronen, 50 per cent on the
following 20,000 kronen, 60 per cent on the
following 20,000 kronen, and finally 70 per
cent on the next 20,000 kronen. Exemption
from the increased war profits tax is granted
to those persons whose yearly income does
not exceed 25,000 kronen. The law comes
into force'as on Ist March. ’

Information has been received from His
Majesty’s Government that the Aflied and
Associated Governments have decided that
after midnight of April 28th, all Black Lists of
firms and persons which they have publishad
or compiled shall be withdrawn and that all
disabilities attaching to trade and communica-
tion with firms or persons on stch lists shall
cease to operate. The -Allied and Associated
Governiments reserve ‘right ‘to’ re-introduce

340
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all or any of such Black Lists should such
action become necessary. The Statutory
List and“the Chioa and Siam White Lists
are accordingly withdrawn with effect from
the 29th April, 1919,

Under the auspices of the American Asia-
- tic Association it is proposed to hold an In-
ternational Exposition of Asiatic Products in
New York City in the spring of 1920. A
pamphlet giving details of the exposition and
its scope as well as information concerning
the charges to be made for space, etc., has
been received from the American Cansulate-
General, Calcutta, and may be seen at the
office of the Director-General of Commer-
cial Intelligence, No. I, Council House
Street, Calcutta, by partxes mterested

1t is announced for general mformatlon
that the following instructions for the issue of
licences for the export of mica have been
issued to Collectors of Customs:—{1) Ex-
ports of mica of all descriptions are permitted
under licence to the United Kingdom, as at
present. (2) Exports of all sizes and quali-
ties of mica splittings aud block, other than
first and second qualities of clear and slight-
ly stained ruby block of all sizes, are per-
mitted under licence direct to other British
and tp a!li{d destinations.

Proposals are to be made for starting next
session within the University of London, a
special two years course fog-intending journa-
lists and instituting a University Diploma in
Journglism for such  students. L.eading
nembers of the University have been form-
:d into-a committee for the purpose in confer-
mce with the Institute of jourpalists, the
ippointments Department of the Ministry of
~abour and of the Boa.rd of Educanon.

A Pmss Note issued by the Depa.rtmeut
f Statistics, India, says :—The Government

£ tndia bave just addressed local Govern-|

rents md ‘Administrations on the collection

of statistics of wages with special reference
to agricultural wages and to the wages paid
in India’s chief industries. The collection
and publication of these statistics will, it is
proposed, be done annually in the Depart-
ment of Statlstxcs

Sir Dmshaw Wacha has calcu!ated that
there were 13'6 yards of cloth for consump-
tion in India per annum per head of the
population in 1913-14, as compared with 9°28
vards, the annual average of the five years
which ended on 31st March, 1910, or a short-
age of 4'32 yards per year per head. The
figures explain the cry of shortage and bigh
prices of cloth.

S . - R

1t is now recognised that the hope of crip-
pling Germany during the War by blockad-
ing her cotton supplies was illusory. From
very early days in the War she relied on
wood cellulose as a basis for her explosives,
From wood pulp the German factories made
the finest possible tissue paper, and by nitrat-
ing this cunverted it mto exploswe -

Germaus are paying £7 for suits  of
clothes made from straw, paper, woed-fibre
and peat. The cloth wears fairly well.
Underlinen, bed-sheets and upholstery mate-
rials are now made from paper. Sweden is
altering a namber of cotton-spinming -fia-
chines to be able to spin paper by German
methods. .

The Minister for Labour has ordered an
inquiry into the measures realized/or projegt-
ed'in French munition factories for chang-
ing their works from a war to a peace basis:.

Japan exported 11,680,000 yen . .(say
£1,168,000) of coconut oit and imported
13,050,000, or £1,305,000 worth .of copra
Iast year.

The number of papet-making mills in
Eugland is about 233 and the number of

wnrk nennla amnlacad abaei
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SPEECHES AND
PRONOUNCEMENTS.

INDIA AS A SUGAR PRODUCER.
Present High Price of Sugar.

The following is a note by Dr. C. A, Bar-
ber, Government Sugar Expert, on the
Possibility of India Producing its own Sugar
or Becoming an Exporting Country :—

There is a marked shortage in the supply of sugar
all the world over. This appears to me to be due to
two main causes, In the first place, there is a rapid-
1y increasing consumption per capita in all countries,
and, secondly, the huge supplies of beet sugar, hi.
therto exported from Germany, Anstria, and France,
and have been entirely cut off by the war, The
world's pre-war cqpsamption was about 18,000,000
tons yearly, and beet and sugar-cane were credited
with ahout 9,000,000 tons each. The price of sugar
i3 at present extremely high, and I regard as proba-
ble that the longer the war lasts the higher wiil it
Tise.

India has, as is well known, imported increasing
quantities of sugar during recent years, the annual
total reaching not far short of a million tons. This
imported svgar used to come largely from Austria,
more recently Mauritius entered the market, but at
present it comes almast exclusively from java, The
world’s shortage has made itself felt in India in
that the retail price has nearly doubfed. Can India,
taking advantage of this, produce this sugar herself ?
Can she indeed look forward in the future to becom-
ing an exporting country as she ance was ?

There are two basal factors to be considered be-
fore approaching this gnéstion, We do not know
whether this rise in price will be more or less per-
manent, or whether, after the war, it will sink
again to its former low level, and it is not an easy
matter to start a sugar factory, and several years
elapse before the sofid foundations of such an

enterprise can be laid. Sugar-making in India mast |

be considered to a large extent as a mew industrial
enterprise, and the difficulties in the way are much
greater here than ia any tropical country where the
cane is grown. A vital question is the price of sugar
after tbe war. 1 have formed the opinion that it
will take many years before it sinks to pre-war
level, i it ever does. And I base this opimion om
the following facts and considerations ;——

(1) Thereisa 1y i ing p-
tion of sugar in all conniries and ope
effect of the war witl he; T think, to)

«give.an impetus to. this, 1 regard this

increase as a permanent feature for
many years {0 come.

(2) 1t seems prabable that the British Govern-

meat will take some steps to prevent
the free dumping of sugar on the
market by countries at present at war
with us, and -this will inevitably lead
to an enhancement of the price.

(3) There is a considerable dislocatiot in the

beet-growing area in Europe, because
the war bas selected for its activities
the particular area where beet is grown,
and there has been a great and calcnlat-
ed destruction of property there.
There will thns be less total sugar
available. There is considerable short-
age, even in Germany in spite of the
cutting off of the whole of her export
trade, and one of the lessons of the
war will, T believe, be that it will be
considered economical for much more
sugar to be retained for internal con-
sumption, both by man and beast, than
was formerly done, in all beet-growiog
countries,

(4) With one exception of importance, to be

noted below, I do not apprehend any
i diate great ion of sug

tracts in the tropics. The following is
according to my idea, the position of
affairs. There are a very great number
of cauntries in which the sugar-cane is
grown, and great strides have - been
made, both in field and factory, during
the last twenty years of agricultural
revival, It does not seem likely that
further improvements or extensions will
be more than sufficient to keep pace
with . the normal increasing. demand,
with one possible exception. For. the
sake of brevity, I will merely. consider
Java and Cuba, easily thé greatest
producers at the present time. 'Thers
are many reasons for thinking that
Java has nearly reached the limits of ita
production, as the past few years, in
spite of strenuous scientific  control,
have showan decreased out-turn. on the
estates, and it is. generaily conveded
that practically all the - good sugar-cane

- land has already been taken np. - With

Cuba it is diffevent. - It i3 & gpéat Do~
known factor, But there ase intercsting
figures available which show thay this
country it worthy of ' special- attention,
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It is, indeed, quite within the bounds
. ol possibility that, in the near future,
it may dominate the sugar position
much &s Brazil has done that of coffee,
It has not, moreover, as yet been
possible or necessary to bring to bear
on it the laborious scientific work which
bas characterised the industry in Java,
Mauritius, the West Indies, Louisiana,
Hawaii and other places. It will be
seen from the following figures that
there is a great f{uture in store for the
Cuban sugar-cane crop.
Cuba's Sugar Production.
Before the war of 1898, it had reached 1,000,000

tons a year,
1897-1960 260,000 to 300,000 toos,
1901-1903 600,000 to 1.00C,000 tons.
1904-1912 1,000,000 to 2,000,000 tons.
1913-1916 .. 2,000,000 to 3,000,000 tons.

It is considered by some that the ontput this year
may reach 3,300,000 tons. There are, I believe,
great areas of rich land at present unworked, and
capital and machinery are pouring into the country,
There is little doubt that an important factor is
thus introduced, which may have great inflience on
the future price of sugar.

THE DIFFICULTIES IN INDIA.

{1) The class of canes
Roughly speaking,
great ~ sugar-cane tracts in India,
which differ fundamentally. The first
is that in which thick tropical canes
can ba grown to matarity, often as
well as in Java or the West Indies, the
second is entirely given up to thin,
bardy, fibrous, indigenous varieties
generally " unsuited for the economic
prodaction of sugar.

The first regian consists of the Peninsula (Madras,
Mysore, the lower parts of Bombay and the Ceatral,
Provioces) and, curiously enough, Assam and Burma.
‘This is the patual sugar-cane tract-and is, in the
maid, in the tropics. - The inclusion of Assam is due
to its moist, equable climate, in which it resembles,
perhaps more than any other part of India, the
cane conditions of such a tropical island as Antigua.

“The second region is extra-tropical. Benga! and
Bebar may be regarded as transitional, but, after
passing. the Rajmahal range of hills, a great
change is noticeable in the character of the fora and
the crops grown, - 'We soon enter the wheat region,
a9 Contrasted with that of sugar-cane. This region
includes {He aHuvial [lains of -the Ganges - and
Indu- and: extends into the north of the Central
P; and hrobably of B

grown in India.
there are two

Noaw it is 2 curious fact, aod a constant source
of mystification to those not conversant with Indian
conditions, that the acreage under cane in the sugar-
cane .tract is comparatively insignificant, and at
least 90 per ceat of it isto be fund in what I have
summarily termed the wheat tract. This is one
fund Ity in any ion of sugar-
making in India. Iam not prepared to discuss its
canses in detail here, but would merely suggest that
in the past, with lack of
and the p of hardy i kinds, the
uveed of sugar or its equivalent gur caused the
sugar-cane tobecome an integral part of the culti-
vation in North India, whereas the smaller popu-
lations of the south were more accessible from
outside and bad otber sources of supply in their
palmJprest, Furthermore, irrigation was necessary
there, and the expenses generally of cultivating the
thick tropical canes were out of all proportion °
greater than those of the northern kmds, and this

diy ch in the south.

(4} Competition with gur. Besides the unsvit-
able character of the canes grown, a
second difficulty in the way of exten-
sion of sugar-making in India is the
fact that, beyond the importation
referred to above, sugar is not an
essential food of the people. They
prefer jaggery or gur, an extremely
impure form of sugar, which cannot,
asa rule, ba economically used as a raw
material for sugar-making. The great
mass of the sugar-cane grown in the
country is used in the preparation of
this commodity. The price is com-
paratively unaffected by the fluciuations
in the ‘world’s sugar market, and the
chief factors influencing the extension
of cane - cultivation are the general
increase in population and the rise
in the scale of living, the character of
the season, and the. prices of soch
other staples as are grown :ntegcbange-
ably with it. The relative profitable-
ness of the conversion of the cane
juice into gur and sugar has therefore
to be cousidered in each tract before
any decision can ba reached as to -the
possibility of founding a sugar factory
there. I am not ina position to discnss
this Question, in its commercial aspects,
but would merely draw attention to
the fact that the contest between the
two products is very unequal, . Gur-
wmaking can be conducted by anyone.
who has - the canes growing, sccurale

vad
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tosts are

sary, no ca.pltal is required and -the
practice can be discontinued at any
time. Sugar-making is a new enter-

prise in India, reguires large capital
and the difficult combination of many
growers, can only be institoted after
cansiderable preparation, and cannot
be discontinued without serious finan-
cial loss,

{3; Sub-division of the land. These difficut-
ties are emphasised by the opinion.
general in sugar-making countries,
that for commercial success, the enter-
prise should be carried on oo as large
a scale as possible. A large block of
fand is needed, so compact as to reduce
the heavy carting charges to a mini-
mum, and the factory should have con-
trol over the fields so that it is kept

ly and evenly lied with
the canes. In the settled parts of the
country, the holdings are small, and
such sugar-cane as is grown is in
scattered plots of small size. It is im-
possible to alienate the land for an
enterprise of this kind, and it is diffi-
cult for any control to be exercised by
the factory. This isa very important
difficulty and. practically rules out
large areas in the sugarcane tract from

the possibility of sugar-making.

{4) Competition with other crops. The whole
question of obtaining lands for sugar-
cane-growing will ultimately depend on
the relative profitableness of the crops
usuaily grown. This will be referred
to later, but it should be stated here
that this rivalry varies with  the tract,
paddy being a serious rival in the irriga-
ted parts of the Pepinsnia and in
parts of Bengal, jute being the main
rival in the sugar-cane land of Bengal
and cotton in the canal -tracts of the
Punjab. These crops -are pot likely
to be displaced and the extension
of sugar-cane in such areas iy therefore
wulikely.

Summarising, the extension of sugar-making in
India is handicapped by the extremely poor—chmct-

the land 2ad ‘which can be easily @od profitably
grown. We must turn to places whers the price
of gur is low, where the land is not fully settled,
and where it is possible to introduce a better class
of can¥ varieties.

PROSPECTS IN THE DIFFERENT PROVINCES.

I propose now briefly to pass under review the
various tracts in India where sugar-cane is grown,
in order to emphasise the fact that each has its
own peculiar diffienlti and, incidentally, to
see in which directions progress is more likely to
be eflected.

Madras can grow sugar-cane as well as any
average place in the tropics, It, however, reguires
irrigation, and thus comes into competitior with
irrigated crops, mainiy paddy. The Iatter crop
is perhaps the easiest to grow in Madras, while
sugar-cane is ope of the most laborious and the
most expensive. With present prices of paddy and
the possibility of growing more than ome crop in
the year, it is not likely that sogarcane will to
any large extent replace it, even under favourable
conditions. Where, however, large quantities of
subterranean waier are available, paddy competition
is raled ont and the matter is less complicated, in
that garden crops ({those irrigated from . wells)
also require a good deal of labour. Ragi (Elensine
coracana), groundnut, and cholam (Andropogon
Sorghum} may be regarded as typical of these,
These are the new competitors, and the sugar-cane
has a better chance, especially as the individual
fields are larger. As an example of successful work
in sugar-making in such a tract, I wovld refer to
the sugar factory at Nellikuppam in South Arcot.
Here, with a better class of cane introduced by the
work of the Samalkota Government farm, with
larges tores of sobterranean water and an easily
workable soil, sugar-cane cultivation has made great
strides. By suitable advances, the distribution of
mianure, and the abundant supply of water by
powerful engines, it has been found possible ta
induce {fle ryats to grow large fields of sugar-cane
and bring the tanes to the factory. Bat such areas
are rare indeed in Madras, and it has always seemed
to me as if a hit of the alluvial plain of the Ganges
bad been here-inserted between the hard red
and stiff clay soils of the Peninsula. The tract is,
in fact, composed of the alluvium of iwo rivers,
the Gadilam and Ponniar, and is the centré of the
groundput cultivation in India. From what 1 kbow

er of the canes grown, hy the unegmal
of gur where it has a steady and satisfactory market,
by the 1elative cost of initiating gor and sugar-
making, by the extreme sub-division of the land
whsich renders it impossible to work a fittery econo-

mically; and by the competition ‘of crops already on

of the diti prévailing in othzr parts of ‘the
Madras Presidéncy, 1 do not consdei it 1ile)y i)un
any great eitension of the sigat-datie Snltivati : w:l!
take. glice, and ‘the fodndatios - of imany su“&r‘
{attoriex ‘appears to be fess likely Will 1 Yav
dealc with Madras rathide’ fulty becauee it ‘cafl grow
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such good thick canes, and this fact is constantly
laid hold of by those who wish to extend sugar.
making in India.

‘Mysore,—I am not very copversant with the
conditiors in Mysore, but a good deal of
sugar-cane is grown there, It is not a paddy coantry
and the population is comparatively sparse. The
rainfall is wot great and irrigatiorn is necessary.
‘With the extension of irrigation projects or the
discovery ot sabterranean water suppligs, it is not
inconceivable that sugar factories may be started,
but T would defer to the opinion oi the Director of
Industries, who has, 1 believe, made a special
study of the question. .

Bombay.—Here the problem is again entirely
different, The competition of paddy is removed,
Excellent cane crops are raised on the rich volcanic
soils, and the juice. is very nch in sucrose Yet

Assam have already been referred to. The popula-
tion s very -sparse and there are large unoccupied
areas in Lower Assam on both sides of the DBrabma-
puira. The unheaithiness of the couniry has, I
believe, improved of late years, and there is some
likelihaod of the increasing masses of Bengal pushing
their way into the Assam valley. An experiment on
a large scale has been made. by Government, to see
if these great unoccupied areas can be utilised for the
growing of sugar-cane. The first stage in this experi-
ment has now been reached, and it is evident that,
with certain precautions, thick canes can be grown
with great ease over large areas of the grass land im
Kamrup, There are special difficulties in the way,
such as control of surface water, absence of commu-
nications, and searcity of labour;which has to be intro-
duced, but these are to all appearances being suc-
cessfully overcome, and the prospect is distinctly
There is a very large amount of land

the area under sug is New
Irrigation projects are nearing completion in unoccu-
pied tracts, and it is expected that alarge part of these
will be planted with sugar-cane, Whether this is
utilised for gur or sugar-making, will presumably
depend on the prices ruling, but it should not
be difficult to obtain large compact blocks if the
latter is decided on and the“wapital is available.

The Central Provinces.—These are on the line
of demarcation beiween the two great sugar-cane
tracts in India, and excelient crops of thick canes
can be grown in the southern part”™ of the area.
The population is sparse, and there is a considerable
development taking place in opening up new irriga-
tion works by which considerable areas will be
available for sugar-cane-growing. There is indeed
reasonable hope that a great deal more sugar-cage
will be grown in the near future. But the amount
grown is at present extremely small, the price of gur
is very high, and the local Agricultaral Department
do not comsider that sugar mauufacture can be
undertaken on the new land in competition with
gur.

Bengal is a great paddy-growing country, bt this is
chiefly ia lowlying land unsuited for sugar-cane. The
higher land, with sufficient water to do without irri-
gation, is, hoswever, fully occapied by jute, which has
nothing to fear from competition with sugar-cane.
Good thick canes can be grown in many parts but,
in spite of this, the varieties are, on the whole, ex-
neadmgly poor and primitive, There is undoubtedly
room for considersbla improvemen{ bere, but the
Agricultural Department is under special difficulties
in Benigal. The population is very denss, and 1 do
not \‘.lnnh it likely thtt Incge blocks will be avn.\lablc

of a nature similar to that on which the farm is
placed. The local price of gur is, I believe, high,
but the demand is not excessive, and it seems more
probable that the limiting factor will be the prices
ruling in the great Bengal market.

Behar.—The canes in North Behar are the thin
indigenous ones common in North India, although
there are some indications that selected thick canes
may be grown with advantage. Behar is, -in fact to
some extent a transitional region between the great
sugar-cane tract in North India and the more tropical
area of Bengal and Assam. There are a number of
sugar-cane factories working, and these, I believe
are, in the main, successful, Iam led to think that
this success is largely due to the fact that the conatry
is one in which the European planter has worked for
many years. He has capital, acropis needed to
replace indigo, the people bave lang been accustom-
ed to work with him and grow the crops for his facto-
ries; he hasa certain amount of control over the
crops grown and not infrequently a certain amount
of land is attached to the factory to form a basis for
cultivation. The price of gur, although rather bigh
at present, is, I believe, as low. ag anywhere io India,
so that, from the contiguous part of the. United Pro-
vinces, it is sent as far as the Central Provinces
and the Punjab., The pressing need in Behar is,
to my mind, the suitable location of a first ciasa
sugar station where varietal and other experiments
can be i d with a suitable staff for bined
work with the planters. I am told that the local
agriculture leaves much to be desired and the canes

inly need replacing by better

United Provinces and Punjab~—The special

conditions.in Behar and Assam are absent further

aug growing, even with imp

Assgm.~The uaique bical diti

th tmdtbg become i

of

grRp

less sati y. - The canesgrown arc excessively
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thin and fibrons, the yield per acre is small, and
the percentage of sucrose in the juice is often low,
This would, further-more, greatly emlarge the area
required for an up-to-date factory, with an increase
in the cost of cartage. The fields are small and
scattered and the cultivators are unaccustomed to
sel} their crops to & centra) factory. 1 do not think
that there is much prospect of instituting sugar facto-
ries in this region, under present conditions.
‘WORK 1IN PROGRESS.

A great deal of work is being carried out on this
crop by different Agricultural Departments, but
this is saattered and deals with purely local problems.
Two experts have been entertained by the Govern-
ment of India, both of whom are located in provinces
and nnder ‘the local autborities. A Sugar Engi-
neer is engaged in the United Provinces and &
Sugar-cane Expert in Madras, With the work of
the former 1 am not acquainted, and I propose
here only to deal with the latter, in that 1 consider
that the fundamental problem before India is the
improvement of the class of canes grown. Thisis the
problem for the solation of which the Cane-breeding
Station has been started at Coimbatore, The main
fine of work is to replace the locai North Indian
cazmes by seedling canes and this, unfortunately,
canoot be done in North India because the sugar-cane
does not flwer there. Attempts are being made to
obtain new varieties by crossing thin indigenous canes
with thick tropical ones, thus combining useful char-
acters of the two classes. Hardy, moderately thin, rich
canes are aimed at which will grow in North India
o maturity and be able to withatand the local in-
different treatment at the haads of the ryot. That
such an ideal is not unattainable is shown, in the first
place, in that crosses have been obtained, although
not at present in suffici ity or iently
studied for distribution, and secondly, because a
trail of such a cross has been rendered possible
by work in Java. A seedling came raised there
under the No, Java 36 was obtained in Madras
and forwarded for trial by the Sugar-cane Ex-
pert to Shahjahanpur. It was obtaifed jn Java
by crossing the local Chunnee of Shahjahanpur with
the rich Cheribon of Java., It has been tested
naw for some years at the Shahjahanpur farm by
Mr. Clarke, and the latest accounts have been very
favourable, in that last year all the avaiiable
sets {some. nine lakbs i» number) were exgerly
taken up by the cultivators. Another variety was
introduced by the advice of the Sugar-cane
Expert into the Partabgarh farm, apd it has rapidly
extended until, in the present year, some hundred
acres are under it nearthat place. Thess two cases
are given as a sampie.of the work wiithitis intend-
#d 10 carry out when the new varicties being evolved

car

at Coimbatore are ready for distribution.. Altogether

some 130,000 cane seedlings bave been . raised . at the

Cane-breeding Station, and it is confidently anti-

cipated that, from amang these, and those still

being obtained, it will be possible to allocate
saitable seedlings of every part of India. It has been
estimated that the results of the introduction of new
and better canes into Madras some years ago by the

Samalkota Sugar Station have cnlminated in a gain

of Rs. 25 per acre, totalling Rs. 25 lakbs a year. If

the improvement in North India reaches the modest
sum of Rs. 5 per acre, it will mean ten crores a year
in the ryots’ pockets,

It is perhaps needless to point out that i such an
improvement can be brought about, the guestion of
sugar-making in India will enter on an entirely new
phase. The price of sugar would be regulated all
aver the country, and possibly considerably reduced
by the greater yields obtainable, and there
would be a surplus available with more suitable cane
varieties for the flotation of sugar-making concerns,
But the whole question has its complications, and I
do not think that usefn! resnlts can be obtained with
certainty, uniess a large view is maintained and the
wark is properly organized,

FouNpING OF A SUGAR DEPARTMENT FOR
INDIA,

For this purpose I would suggest the formation
of a small Sugar Department for India, to be placed
directly under the Agricultural Adviser to the
Gaverriment of India. I would indicate some of its
objects in the following manner, bat it is inevitable
that the relative importance of the different line of
work would anly be clearly understood as progress
could be reported :-—

- (1} The collection into one office of the secat-
tered information recorded regarding
the character of the sugar-case tracts in
Iadia, the varieties grown, the methods
of cultivation and of making the fnish.
ed product.

{2} The collection of similar infortiation re-
garding all previous attempts ' at found-
ing sugar factories, with the reasons
for their discontinuation.

Much of this information {ander 1 snd 2} is mow
to be found in the files of variaus Secretariat and
other officers in the provinces, but it is not available
and it is desirable to get it fogether, collate. it, -and,
doubtless.in some cases to publish it in book form or
otherwise to serve as a basis for {uture work.

{3} A.continuatiop of the work on improviag
the class of canes growing ‘in: diffsrent
paris-of the country. SR

{4) An organized investigatios. into :the- local
practices of gur-making thrawghontthe

-~
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country, with the object of introducing
improvements -according to the local
conditions,

(5) A special study of the possibility of start-
ing a sugar-making industry in the
various tracts where sugar-came is
grown,

For such a Department to be effective I would
suggest the attachment of the following experts :—

(1) A Sugar factory Expert. He should be
thoronghly acquainted with the con-
ditions in India as regards factory
work, labour difficuities, general cultiva-
tion and the use of by-preducts. It
would be an advantage if he hada
working knowledge of the factories and
plantationsin Java, where the conditions
are somewhat similar to those in India.

(2) An Engineer, for the study of existing
installations and the preparation of new
models and combinations for gur and
sugar-making.

(3) A Chemist for the study of the cane juice
und fibre, to conduct ripening tests and
manurial experiments, and to assist in
the factory work.

{4) An Agriculturist, whose main duty would
be to study the local conditions of
soil and climate as afiecting the need
of irrigation and drainage, the proper
times for planting and reaping and the
relative period of growth in different
tracts.

(5) A Botanist, for the study of the numerocus
articles existing, the transference of
varieties from place to place and the
raising of new seedling canes for each

troct.
Sanch a Department wouid, at the outset, be
largely engaged in collecting material already

existing in the country, so as to gain experience as
ta the ‘proper lines for work. It should therefore
‘beis close touch, consultatively, with the Provincial
Departments of Agriculture. interested in the crop
and should be -pr: d. to assist and farther any
work now beiog cafried on by advics or in any other
way; Where local effort is considered insufficient it
should inaugurate installations or experiments oo its
‘own ini but I would specially desire that local
‘efforts should be encouraged, because the officers on
the. spot will of “necessity have.the most reliable
first -hand . information . as. to the -canditions and
mmhuiues of their tract, - The work af present be~
duocted on sagar and th
ud.hrl.bebm Tesubts to be obtained, I feel sure
thst it meedy to-be Geganized ander one hand.

cane’is

TRAVANCORE.

HOw TO EXTEND THE AREA,

Dr. N. Kunjan Pillay, M.4., B.Sc., P.K,D., Direct-
or of Agriculture writes as follows :—

Travancore is not a large sugar-cane-growing
country. Sugar-cane is now cultivated only on the
laads lying by the sides of some of the rivers, and
the total area may not exceed 10,000 acres. DBut
there are facilities for the extension of this cultiva-
tion, Some of the wet fands in North Travancore
and the low lands lying scattered ameong the hills on
the Eastern portion of the country can profitably
be brought urder sugar-cane, and arrangements are
being made for extending the crop to these areas.
In the north more tham 50 persons have started
sugar-cane cultivation under instructions from the
Agricultural Department, and the successes that
they are meeting with will surely induce many more
to follow in their footsteps. In the hilly district
also several persons have of late begun sugar-cane
cultivation, and this year a joint-stock company has
got registered 1,000 acres, the major portion of
which is going to be put under sugar-cane. The
increase in the price of sugar brought about by the
war is opening tbe eyes of Travancore people to the
profits that await them if they only take to sugar-cane
cultivation, and as a result of the present activities
one can look forward to an appreciable increase in
the area under sugme-cane in the near future. The
Agricultural Department is helping the cullivators
by giving them instructions and advice and by
supplying them with sets of good varieties of canes.

How To INCREASE THE YIELD.

The presect average yield of jaggery in Travan-
core will hardly be more than two tons per acre.
This low yield is due to the defective methods of
cultivation, particuiarly insufficient manuring. The
manure that is commoniy used for sugar-cane, if any-
thing is nsed at all, is wood ash. The maximum
quantity that is applied is not more than 6,000 1b.
per acre. A good many cuitivators use considerably
Jess than this quantity, while not a few completely
dispense with the use of manures, Witu a view to
demonstrate the possibility of increasing the yield of
jaggery by the use of proper manures the Agricul-
tural Department carried out some experiments
during the last two years. The experiments were
conducted on one acre plots aud the results shown
below can therefore be considered reliable.

Quantity Yield of

Manures applied - jaggery

per acre  per acre

1915—~1. Wood ash 6,000 1b.  5,5201b,
‘Wood ash 3,000 ,,

Oil cake 1,800 ,, 7,440 ,,
Fish refuse ... 600 ,,
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1916—1. Woodash ... 6,000, 6160 ,,
Wood ash ... 3,000 ,,

2.4 0il cake o, 1,800 ,, 7,700 .,
(Fish refose ... 600 ,.

The ash used contained about 1'5 per cent of
potash and 075 per cent of phosphoric acid. The
oilcake used was that of Hydnocarpus Wightiana
2nd contained 1'5 per cent of potash, 1'2 per cent
of phosphoric acid and 4 per cent of nitrogen, and
fish refuse contained 5 per cent of nitrogen and 4
per cent of phosphoric acid. Thus the ash plot
received about 90 b, of potash and 45 tb. of phos-
phoric acid, while the other plot received 92 1b. of
potash, 67 1b. of phosphoric acid and 102" 1bs. of
nitrogen. It may probably be necessary to vary the
composition of the mixture which can only be dooe
after further experiments. The two experiments
described prove clearly the advantages of the mixture
over ash. The increase in the yield of jaggery was
in the one case 1,920 Ib. and in the otber 1,540 1b.
or on an average 1,730 1b. At the prescnt market
price of jaggery the value of 1,730 1b. is aboui Rs.
150, and the difference in the price of the manures
used was only Rs. 25, the mixture costing Rs. 55
and ash Rs, 30.

It is clear from what has been stated above that
by the use of proper manures an acre of sugar-cane
will yield 3to 3} tons of jaggery. The average
yield at present in Travancore, as already stated, is
not more than 2 tons per acre. If all the existing
10,000 acres are cultivated with proper manures the
total out-turn of jaggery can be increased from
20,000 tons to nearly 35,000 tons. The Agricultural
Department is doing all it can to induce the sugar-
cane cultivators to use tbe manure mixture which
has produced such striking results. The Department
has opened this year a manure depot in an important
sugar-cane area, and the caltivators in the neighbour-
hood-have purehased manures for nearly Rs. 1,000
in the course of 2 or 3 months. There would have
been a much larger sale if arrangements had been
made to sell manures on credit and to realise the
price during harvest time. If such a system is
introduced and manure depots are opened in other
sugar-cane areas also, it is possible to make manures
videly popular among sugar-cane cultivators and
thereby bring about a substantial increase in the
out-turn of jaggery in the country.

MYSORE.
EXPERIMENTAL WORK.
The following are the views of Dr, Leslie Cole-
man, M.A., PH. D., Director of Agriculture ;—
{a} Testing varieties. The resulte-of the pasc
three years have shown 1

sugar-case acea- by 30,000 acres annvally.

that Red Mauritios cane is a higher
yielding variety than lny of our local
canes. This bas been corroborated by
nearly all the demonstrations held on
private lands. Careful tests on the
Hebbal farm indicate that we may
anticipate an increase of yield of from
15 to 20 per cent by the introduction of
this variety. .

(b) Manurial tests. The results of manurial
experiments with different quantities
of local oilcakes indicate that doses up
to two tons of castor cake per acre are
very profitable at present prices.

(c) Spacing tests. Experiments have shown
that the present planting distance for
sugar-cane (rows 1 {t, to 1% ft. apart) is
toocloseand that yields at least as
good can be obtained by planting twice
the distance apart. This is of parti-
cular importance in the rapid intreduc-
tion of pew varieties.

{4} Work on seedling canes. A large pum-
ber of seedling canes have been tested
and some of these are giving distinct
promise. The most promising seed-
lings are those of White Mauritius,
Striped ‘Mauritius, and Red Mauritins.
Seedlings are being selected for vigour,
purity of juice, and high sucrose con-
tent. The weakness of Red Mauritius
is the impurity of its juice and its
comparatively low sucrose content;
its strength is its great vigour, Some
of the seedlings obtained from it
promise to be just as vigorous as the
present and to yield a very much richer
and purer juice.

ESTABLISHMENT OF NEw FARMS.

Two new ezperimental farms whicb will be devo-
ted Jargely to sugar-cabe cullivation have been
established within the past two years. ‘One of these
is situated under the Marikanave Reservoir where
there is an area of about ZO,QSO acres, 10,000 of
which could be devoted profitably to cane. The
soil is rather poor and distinctly alkaline, and the
work of this farm will bave to' do with the best
means of imp g the soil and p: ing the in-
crease of alkalinity. The other farm is situated
under the new :Kannambadi Reservoir whers it is
anticipated that we shall be- able to increase our
Here the
function of the farm will- be Jargely the . testing of
varieties, !heswpplyoilaed nad the. damonsmmw
of i of and
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On the former of these farms 2 power mill is being had iocreased greatly and as further

DEMONSTRATION WORK.

{a} Introdoction of new varieties. This work

has, up to the present, been practically
confined to Red Mauritius and an
unnamed Java cane. We have been
distributing cane in smail lots from our
central farm for several years, but it
has been found that this is an extremely
wasteful method as a great many of the
sets become damaged in transit, A
somewhat navel scheme is therefore
being developed for the establishment
of a large number of supply centres,
Sugar-cane sets are supplied from our
farms and are delivered to sugar-cane
growers free of charge on the under-
standing that double the numbser of
sets are returned the following year,
These are then distributed under the
same conditions the following year.
By this method a large number of sup-
ply centres are being established and a
very rapid introduction of improved
varieties will result. As soon as tests
on our farms reveal other varieties of
outstanding merit they will be distribu-
ted in the same way.

{b) Popularisation of the use of oilcakes as

manures for sngar-cane. While the
best sugar-cane-grawing districts of the
State use oilcakes in large gantities as a
manure for cane, in over half our area
the use of cilcakes was practically un-
known tiil the Department took up the
work of popularising their use three
years ago. The scheme followed isan
interesting one. Large quantities of
viicakes (about 100 tons} were purchas-
ed by the Department and were given
‘put -in lots sufficient for one or two
acres in areas where the use of oilcake
was rare or nnknown, Those receiving
the cake agreed to pay the cost at the
end of their harvest sexson when the
results of the manuaring could be seen.
The results were almost without
exception favourable and the demand
for manore incressed. During the
first two years the manure was advanced
without-interest,-bat daring tire present
year interest at 6 per - cent is being
charged. ~As the price- of local eakes

eam

installed. more they were being taken up by jocal

sugar-cane growers, the Department got
into touch with oil-pressers outside the
State im Bombay and Madras Presi-
deacies with the result that we have
been able to obtain our supplies at a
much lower rate and at the same time
have not ia any way disturbed the local
supplies. During the past year about
300 tons of groundnut and safflower
cake, two cakes which bave been prac-
tically uaknown to Mysore sugar-cane-
growers and which are much richer
than our local cakes, have been distri-
buted, A scheme is being developed
for the crushing of the large supplies af
oil-seeds {chiefly castor and groundnut)
which are now being shipped out of
the State, It is proposed to erect a
large oil-seed-crushing plant under the
control of Department of Industries and
Commerce, the Department of Agricul-
ture to take over the distribution and
sale of the cake in new areas. The
scheme contemplates the production of
between 1,000 and 2,000 tons of cake
per anndm. If the scheme s success-
ful similar plants are certain to be
estahlished by private agency, and jt
may perhaps not be too sangwine to
anticipate that within the next ten years
we shall find the bulf of the oil-seeds
which are now being exported utilised
in the State,
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AGRICULTURAL EDUCATION.

Agricultural Middle Schools In
Madras,

The Madras Government have issued the
following Order No. 844, Revenue (Special)
dated 1st May, 1919 :—

Ona of the rec of the
Conference cn Agricultural education beld at Simla
in June 1917, and of the Board of Agriculture held
at Poona in December 1917, the Government decided
t0 open two agricultural middle schools in the Presi-
dency as an experimental measure and appointed a
committee of officers of the Agricultural and Educa-
tional departments to formulate detailed proposals
for the establishment of these middle schools. The
Committee was also requested to consider resolution
XIII of the Board of Agriculture, 1917, on the sub-
ject of the improvement of rural education based on
rural needs in the Presidency.

2. The Committee has now submitted its report
on the subject of agricultural middle schools. The
Government have read with interest the careful and
detailed proposals of the Committee and accept its
recommendations, subject to the {ollowing re-
marks:—

(i} The Committee considers that two agricaltural
masters will be required for each school and that, as
only two suitable men are now available only one
school can be opened at the outset, The Commiitee
proposes to locate the first school at Taliparamba in
North Malabar, The Government fully appreciate
the importance of inaugurating these schools under
conditions which will give them a fair chance of
success and accordingly approve the proposals for
the opening of the school at Taliparamba in May
1920, The Goversment do not however consider
that the opening of a single school will furnish suffi-
cient data for the formation of any decided opinion
as to the success or failure of the experiment, More-
over the Government have already undertaken to
open two schools—one of which was to be in the
Tamil country and the otherin the Teluga tracts.
Inorder therefore that afull trial may be given to
the scheme, they request the Director of Agricnlture
to submit proposals at avery early date for the
opening of two more schools at suitable centres in
these tracts. Information should be farnished as to
the “earliest date when these two schoslacan be

opened. The Governor is Council observes thata

fresh -baich of agricuitural diplomates will be avail-
able in fune 1919, and another batch in Januaay 1920,
and 7t should be possible to spare four competent
subordinates who, with a further training in peda-
gogy, can be posted to these two schools.

In view of the delay that has already occured the
Goveroment attach great importance to the opening
of the school at Taliparamba in May 1920, and the
Director of Agriculture is therefore requested to sub-
mit as soon as possible, in consultation with the,
Director of Public Instruction, plans and estimates
for the buildiogs required at Taliparamba. The
additional land which is needed for the purposes of
the school shonld be selected at once and proposals
for its acquisition should be submitted without
delay.

{ii) 1n paragraph 11 of its report the Committee
recommends that the candidates to be recruited for
appointment as teachers in the agricultural schools
should, while undergoing training both at the Agri-
caltural College and subsequently at the traiping
school, be granted a siipend of Rs. 20 per mensem.
The Government are unable to accept the Commit-
tee's proposal in its entirety. They consider it suffi-
cient to grant the stipend only during the period of
training in pedagogy in the training school. No
scholarships are at present awarded at the Agricultn-
ral College, Coimbatore, andjt will be difficult to
select students to be teachers at the agricultural
schools before they have undergone any training at
the agricultural college.

(iii} The Committee’s proposal to charge an in-
clusive fee of Rs. 15 per term per pupil is spproved,
but as recommended by the Board of Agricultuce in
resolution XIV fiv), the desirability of making these
schools as nearly self-supporting as possible should
be steadily kept in view, The Director of Public
Instraction is requested to report after some expe-
rience has been gained of the working of these
schools whether the fees may be enhanced.

(iv) 1lo paragraph 17 of its report the Comm:ttec
suggests a staff of two agricultural teachers and one
non-technical teacher for the school and recommends
that the agricultural officers, one of whom wili be
the head-master, should get a local allowance of Rs,
30 and Rs. 10 per mensem respectively in addition to
the pay of their grades in the regular live. A pay
of Rs. 50 is ‘proposed for the non-technical teacher,
The Government accept the proposals as regards
the strength of the staff and the pay . of the non-tech-
nical tgacher but are. ot convinced of the necessity
for the all d for the agricultural mas-
ters. .. The two :gncnltural officers selected for the
posts of teachers at the school to be opened. at Tali~
paramba should Degin their traiping at the ?econdary




July 1974

THE MYSORE ECONOMIC JOURNAL

training school attached to the Teachers’ College,
Saidapet, iz July next, The Government doubt
whether both these teachers will be required in the
first year of the working of the school when there
wil{ be only one class with 20 pupils. The Director
of Agriculture is requested to report whether it will
not suffice to employ the second agricultural teacher
in 1921 when the second year class opena.

The Ci ittee has r ded the appoi
of a matron or Rs. 15 per mensem for the school,
The Government doubt the necessity for this appoint-
ment and would be glad if the Director of Agriculture
will, in consultation with the Director of Public Ins-
truction, report whdt duties are to be entrusted to
the matron and whether such an appointment is
indispensable at the proposed school.

The head coolie proposed by the Committee
should, when appointed, be paid from contingencies,

(v} The r A of the C i in
paragraph 19 of its report on the suhject of the
preparation of the text-books on agriculture and
nature study, mathematics and geography are op-
proved. Mr. Waod having since been appointed as
Directior of Agriculture, the Government doubt whe-
ther be will be ahle to prepare the texi-books on
agriculture and nature study in addition to his duties
as Director, In the event of his being unable to
undertake the work, he is requested to report which
officer should be entrusted with the preparation of
the books,

The Directors of Public Instruction and of Agricul-
ture are requested to report not later than 15th June,
1919, whether the officers whom they may select for
the preparation of the text-books should be placed
on special duty or whether the work can be under-
taken by these officers in addition to their ordinary
duties and withort detriment to those duties, The sug-
gestion of the Committee for the grant of a remune-
ration for the compilation of the text-books will be
counsideved on receipt of the report called for.

3. TheCommittee have not expressed any opinion
as to the age and qualification of the candidates seek-
ing admission in the prappeed schoals. The Director
of Agricalture is requested to report on-these points.

ion

TOPICS FROM ECONOMIC
PERIODICALS.

QUEBEC'S PAPER AND PULP
INDUSTRY.

An interesting review of the remarkable
growth of the Pulp and Paper industry in
Quebec and its prospects of further advance-
ment is given by Mr J. C. Ross in the Cana-
dian University Magazine. He mentions
that the value of paper and pulp exported
from Canada exceeds that any other of her
manufactured goods with the exception
of munitions, which is now a thing of the
past. From the pitifully small $122 worth
of paper exported 27 years ago, the exports
of pulp and paper now exceed $96,000,000
and the end is not yet. Mr, Ross pro-
ceedsi— '

The success which has been attained by the pulp
and paper industry is not a matter of chance of
haphazard effort, For the success of industry three
essentials are required npamely, abundant water
power, large available forest resources, and a plenti-
ful suppiy of labour., The province of Quebec pos-
sesses these toa remarkable degree. Ont of the
Dominion's total water power, amounting to
18,000,000 h.p Quebec has 6,000.000. or one-third
but only a seventh of this power has been tapped by
Engineers, In addition to that the rifers and
streams of the Province nearly all flow to the south
which carry the products of forest and factory to-
wards the great markets of the United States, In
regard to the Forest wealth, over one half of the tota]
pulp resources of Eastern Canada or 300,000,000
cords, are located in this province, ‘while in the mat-
ter of labour the French lumberjack is without'an
equal in the world. Altogether its water powsr, raw
material, labour, shipping facilities, and ‘nearness to
a great market, combine to make this “province one
of the world’s great pulp and paper manufacturing
centres. N

The remarkable growth and expansion of the pulp
and paper industry in this province is directly trace-
able to the. far-sighted policy put into force by the
Gouin Government, Legislation was passed a de-
cade ago prohibiting the export of pulp weod cut
fram. crown lands, and as a result of this palicy
American paper manufacturers, who formerly depend-
ed on this province for their supply of raw material,
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were forced to move their plants to Quebec, and
manufacture the pulp wood into paper on this side of
the border. At the same time the Government adopt-
ed the most progressive measures in regard to con-
serving the water power of the province and safe-
guarding the forests by instituting thorough fire pro-
tective measures, In addition every possible assis-
tance and encouragement is given to those whao
desire to go in for re-forestation and the scientific
catting of their timber resources, while the forest
Products Laboratories at Mc.Gill continue to doa
most usefn] work of an experimental nature,

To-day, as a result of wise Iegislation and favour-
able patural resources Quebec province has over
forty pulp and paper miils located within her bor-
ders, or almost half of all those operating throughout
the Dominion. While the growth of the industry
has been most rapid in the last few years it is by no
means of a mushroom nature. It has developed
throughont the years until to-day, it is almast the
most important mannfacturing industry. -

The United States is becoming more dependant on
Canada for her pulp and paper, Quebec has the
largest available supply of pulp wood on the conti-
nent, the greatest power resources, and as the
nearest province to the large cansuming centres of the
Eastern States, it must continue as the great source
of supply. The provincial authorities and the heads
of the great paper millsin the province are fully
alive 10 the situation and are prepared to "*carry on*'
to 4 still greater extent. Itisnot only to the United
States that paper men are looking for the markets ;
they find that there is a great demand for Canadian
paper products in South America, South Africa,
Australia and other parts of the world, In order to
take care of the export business, the paper manufac-
turers have formed an Export Association which has
for its object the closest possible relations between
the manufactorers, thereby securing a standardised
product and also greater efficiency in marketing and
selting the output.

The pulp and paper induastry of the Dominion is
one of our great basic industries, and is not depend-
ant npon artificial aids for its maintenance. Within
the lasts few years it has gone upon a staple basis

INDIAN EXPORTS TO GREECE.
Possible lines ol export.

Mr. D. T. Chadwick, 1.C.S,, Indian Trade
Commissioner in London, has furnished this
Department with some interesting parti-
culars obtained from a reliable source, on
the prospects of India’s export trade with
Greece. These particulars are summarised

below :—

Cotton Yarn and Cloth . —Before the war cotton
yaro was imported from India to all the Balkan
States, bat only in the lower counts from 4—12, the
higher connts being found weak and consequently
avoided ; thas the demand for such higher counts
was filled from Italy for 12—14, and from England
for higher nombers, Now that Indian spioning
mills have greatly improved the gualities of their
higher. gounts, and are in a position te produce 20's
and eVen higher counts, a considerable business may
be anticipated. All the yarns exported to the
Balkan States is made up in 10 ib. bundles,
leareeled, each bundle cased in cardboard backs
and wrapped in paper with the number stamped.-
on the outside. There is also a large business
transacted with the Dalkan States in Extra Hard
Twisted Yarn {Crape Yarnj. Local spimners, in
producing such yarn, from cotton grown in Greece
{corresponding in quality to good Indian cottan}
usec it as a basis for the twist, the square root of
the count muitiplied by 7 or 8 instead of the 3% to 4
for water twist. Such hard twisted yarn is sold
in Nos. 4 to 20 and higber.

Large quantities of yarn also imported bleached
and dyed {blue and red principally).

As far as gotton goods are concerned, the Indian
production is ubknown in- Greece. The class -of
goods which could be manufactuted in India, and
which would have a ready sale in Greece, wonld be
cloths, sheetings, Cabots, etc. In view of the
shormge of stocks in the Balkan States, a large

largely through the empiay of technically train.
ed men in its mills, through the adoption of conserva-
tion policies in regard to the care and cutting of its
forests, ms well as by the useof the re-forestation,
the standardisation of its prod ,mdtbe‘,

is to be { in all lower classes of
cotton goods.
Importation has recently commenced from Japar
oi Cabots and T cloths which have created a fai
mp on the market.

of progressive of manuf: ing and mar-
keting nntil to-day it is not only the most important
exporting iodustry, bmt is destined to be. the mast
xmpartant of all Quebec’s manufactaring ifistries.

Aavelovnsent of the pulp and paper -industry in

Cleaning Waste~ (from Ootton yarn).—Would b
of great interest,

In all articles mentioned above full assortmen:
of samoles wonld be necessary:
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Vegetable Oils,—All these are imported in
large ‘quantities (Linseed Oil, crude and boiled),
Castor Qil both for medicinal and industrial pur-
poses, other oils for soap manufactures, and would
greatly interest Grecian markets.

0il Seeds.—These would not be of great interest
for the Balkan States at present as the oil producing
industry (with the exception of olive oil) is still in
its infancy.

Spices.—Pepper is imported in  considerable
quantities and would be of interest, and other spices
also.

Indian Coffec.—This is practically unknown,
the Brazilian article being exclusively consumed.
The Greek Government recently imported a quantity
of Indian coffee but it was nat generally approved.

Tea.—Both Indian and Ceylon tea are largely

consumed in the Balkan States.

Wheat.—At the present momemt practically ali
the wheat consumed in Greece comes from India,
but for the time being is a State monapoly.

Other articles, which would be of great interest
to all the Balkan States and in which a large trade is
transacted, are :

Hessian Cloths and Sacking, in all weights and
widths,

Bags for various purposes.

Mineral Oil.—large quantities are imporied of
Crude Oil, Luabricating Qil and all other petroleum
products, which would be of interest, provided that,
when transport conditions resume normal level,
prices, in combination with freight, must compare
favourably witb those of American Oils.

Raw Hides are imported in large quantities to be
tanned locally.

Before the war a great part of the merchandise
from India for the mear East, was carried by
Austrian Lloyd steamers and landed and Trieste,
thence transhipped to destination by stearners of tbe
same company. Such a procedure, euta.\hng
considerable delay and extra expense, was namnﬂly
not cond to the 1 of business with
India. Itis hoped that arrangements will be made
permitting retranshipment of such goods at Port
said in the futare,

ECONOMIC NOTES.

AGRICULTURE.

Plantain Stalks as Fodder for Cattle
in Famine Years.

The Bombay Department of Agriculture
has issued the following leaflet (No. 1 of
1919) :—

In years when fodder is abundant, a considerable
amount of even good fodder, such as jowar stalks
or wheat chaff, has no value to cultivators, Butin .
years of scarcity, anything that will even barely
maintain the life of. cattle, becomes invaluable.
Spear grass from the Mallad tract, which would not
even be smelt by the cattle of the tract where wheat
is usually grown, has now become the chief sonrce
of fodder in that tract. Leavesand podsof many
varieties of trees are being used as fodder by culti-
vators to save their cattle. The use of prickly pear
is being demonstrated as fodder in places where it
is available. In times of scarcity in fact, such as
the present, many things have to be used which
would normally not be thoughtof. And the only
question at present isto find material that is avail-
able and will keep cattle alive and in health.

Among the several kinds of fedders hitherto known
in this part of India, in famine time, no mention
seems to have been made of plantain stems,, thongh
its leaves, which sre employed as dining plates,
are sometimes givea to cattle after their use. How-
ever for this purpose our experience this year has
shown that plantain stems, their leaves, and even
the roots, have been regularly fed to cattle in certain
villages of Belgaum District as famine {odder with-
out any injury to the health of the cattl.. The way
in whxch the feed is prepared from the stem, and
the quanmy given to work and other cattle, and
its good or had eflects on the cattle fed, is indicated
below for the information of such cultivators as
may have plantain gardens of their own, or be
able to get stems from other gardens :— o

The stems of plaatains, after the bunches are
removed, are cut about six inches from the grousd
and are usually thrownio a pit withont being used
for anything, lnstead of this they should be cot
closé to the ground, or dug out to & depth of ‘about
six inches below'the ground. All «dry leaves or the
dry sheaths should be removed. - The remaiuiog
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green stem, with the sheaths and its core should
be cut inte small slices by a sbarp sickle or a koyata.
Thisis easily done by cutting the stem crosswise.
The pieces thus cut, can immediately be fed to
cattle without any addition of salt or mixtures of
other foods to the stices.

Buffaloes eat the slices very readily. Some cows
and bullocks do not like them at first. Experiments
conducted on Dharwar and Gokak farms, in {eeding
plantain stems to farm bullocks for one month, prove,
that one medl during day time can safely be given
to work cattie. The bighest quantity given for
each work bullock was up to twenty pounds per
day. These bullocks received, in the evening, the
usual quantity of kadbi (half the daily guantity)
and the concentrated food, and the meal during the
day time consisted entirely of planiain stems, The
condition of the cattle was tested by actaal weigh-
ments before and after the experiments of feeding
plantain stems. There was not the slightest loss
in weight.

It is a general belief ambng cultivators, that
cattle fed on plantain stems may purge, and con-
sequently lose condition. Actual experiments have
proved that such is not the case. The dung of
cattle, fed up io 33 pounds of stems daily, was as
hard as the dung of the cattle fed on kadbi and chafl
alone. Thus there is not the slightest risk in feeding
plantain stems, to catle in general and especially to
buffaloes, cows, and young stock. The knowledge
of these facts will be very useful in villages where
there are plantain gardens, but the stems are now
wasted. Ifall the stems are properly cut and fed to
the cattle, it will be a great addition to the sresent
stock of fodder, which wonid help to save a large
number of cattle in a Crittical time like the present.

CULTIVATION OF MAIZE,
{Zea mays.)

“The Mysore Gardens Depattment has
issued the following leaflet (No. 3 of 1919):~—
INTRDUCTION.

Maize is supposed to be indigencus to South Ame-
rica wheace it was imported into Europe and later
on iato India. It is one of the larger and mare im-
portant cereals of the world. Excepting rice, itis
more widely cultivated than any othar céreal, This
plant furnishes the food grain of a grgat - partion of |
the American continent. The crop is.rilssd by seeds,
sad it'isan irrigated -one. The plant grows toa

height ranging from 4 to 12 feet according to variety.
This crop regnires a deep, moist and fertile soil
manured richly.

PREPARATORY CULTIVATION.

The laad should be brought inte s fine tilth by
ploughing or digging. About 25 cartloads of weil
rotted farmyard manure should then be worked inte
the sail.

SOWING.

The seeds should be “sown in furrows 1" deep and
6" apart, the distance from furrow to furrow being 2
feet. The seed rate is about 10 Ibs. per acre.

IRRIGATION.

The crop should be irrigated once a week in the
absence of rains. Maize can be grown under sewage
also,

AFTER CULTIVATION.

The plants should be earthed up and the crop
should be weeded and stirred when the plants are 4"
high. This operation should be repeated twice, i.c.,
when the plants have attained a beight of one foot,
and two and a half feet respectively. If earthing up
is not done, the plants will lodge on the ground.
The plants should be thinned gradually so asto
leave a distance of 18" from plant to plant. All side
shoots should be removed as often as they appear.
This operation is necessary ta prevent foad materiale
required for cob formation from being taken away by

the side shoots. .
»

YIELD,

The crop is usually ready for harvest in two to
three and a half months from the time of sowing,
according to the variety, About 10,000 to 15,000
cobs or 2,500 to 3,000 lbs. of grain per acre can
easily be obtained.

ProFIT.

The cost of cualtivating an acre of maize amounts
to about Rs. 60. and the gross income will be about
Rs, 90.

OTHER USES.

The cobs may be used as a vegetable if gathered
while tender. If maize is planted for fodder, about
40 1bs. of seeds per acre must be spwn thickly mixed
with a leguminous crop such as soybeans, cow peas,
ete. -

CONCLUSION. .
The varieties known as Mawile HMoro and ‘Hickory
King ™ are ded for ial dani

For home gardening the varisty known as 'Amarican
Sugar Cors ' is the best,
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SERICULTURE.
Slikworm Rearing in Indo-China.

Monsienr A, Gachon, Inspector of the
Agricultural and Commercial Services in
Indo-China, contributes to the Congres &
Agriculture Coloniale Government General
de ' Indochine (Hanoi Series, No. 7), a
lengthy article on the silk industry of Indo-
China. The following summary of the
article appears in the November issue of the
Monthly Bulletin of Agricultural Intelli-
gence and Plant Diseases, issued by the
International Imstitute of  Agriculture,
Rome :—

The cultivation of mulberry and silkworm rearing
has been practised in Indo-China since remote
times and, in nearly all the countries of the Union,
silkworm rearing might be greatly and rapidly
developed. Many circumstances have contributed
to making prosperous this essentially agricultural
and home industry. The mulberry grows easily
apd develops weli, The worms may be reared
throughout the year in some districts and during the
last eight months in the least favourable ones.
Abundant cheap labour and the free time left by
the small variety of crops grown are very important
factors in the possible development of silkworm
rearing.,

France buys annually in the Far East raw sitk to
the value of nearly £8,000,000, manufactures it and
exports most of it as silk materials throughout the
world, Indo-China -might supply France very
largely, as is shown by the quotations, with material
equal ta the best products of Canton, of raw silk and
waste prepared by European methods chiefly in
Tonkin and in Annam, These goods are already
appearing on the French market. These considera-
tions led the Government=of Indo-China to encour-
age'the imp and develop t of the siik-
warm industry by all the means in its power, in
order to export the produce to France.

The author after describing the cultivation of the
malberry and silkworm rearing in Indo-China gives
&n account of the work done in the colony especially
by the Administration, to develop silkworm rearing.
In 1905 the Administration appointed a silkworm
eqg “specialist and founded an Liigh a
Phulang-Thuong for the production of eggs sslected
by the Pasteor method. ' At'the’ same gime pamph-
lots of a kind to be ‘understood by the natives were

RER

drawn up in French, Quoc-ngu, and Chinese,
They gave simple; rational and practical methods for
improving silkworm rearing, spiuning and the
preparation of waste, and were widely distributed in
the silk centres and in all the provinces where they
might bave a useful effect.

Model and experimental silkworm nurseries and
two egg-production establishments, one at Bach-hat
{near Vietri) and one at Kien-an (near Haiphong),
were opened. The working of the egg-production
centre of Phulang-Thuong, the oldest, best equipped
and largest of the colony, was assured from 1907 to
the end of 1916 by a commercial company enrolled
by the Administration and prepared to supply
3,000,000 layings. The establishment was taken under
direct control on January 1, 1917, and its production
exceeded 3,500,000 layings in 1917. The Bach-hat
egg-production establishment, the second in import-
ance, has been managed by the Administration
since its foundation in 1914. It distributed free of
charge 600,000 layings in 1914, 1,000,000 in 1915,
1,650,000 in 1916, and about the same number in
1917. The Kien-an egg-production centre was only
established in 1916 and its production has reached
110,000 layings ; in 1917 it exceeded 250,000. When
the Phulang-Thuong establishment was opened,
a silkworm breeding research station was attached to
it to study the introduction of foreign species, cross-
ings, etc.

Of recent years Cochin-China, Annam, Cambo-
dia, following the methods used in Tonkin, bave
opened establishments for egg selection by the
Pasteur method, model and experimental silkworm
nurseries and plantations, as well as workshops for
studying improved methods of silk spinning, the
preparation of waste, and weaving for the E’ufopean
market. Since about ten years the Administration,
especially in Tonkin, has made great sacrifices in
order to develop the silkworm industry,

The silk spinning basins have heen altered and
perfected giving as much consideration as possible to
the native methods and customs. Many basins have
been supplied free of cost to spinnecs who have thus
been enabled to produce raw silk saleable in France
either as they arrive or after a very simple system of
re-reeling and re-boiling, The waste and by-pro-
docts - of the spinning industry prepared by a
rational, more profitable method than formerly, may
now easily be exported to France. A premium of
$0°80 per kg. {about 9t. per 1b.} was instituted in
1907 and continued till the end of 1915 in favour of
steam spun or reeled raw silk exported to France,
in order to help ard encourage tbose engaged in the
trade. There are three steam spinning mifls in
Tonkin'+ (I} that opened in 1906 at Nam-dinh, the
72
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most important, with 100 basins ; (2) that of Thai-
bich, opened in 1909, with 40 basing; (3) that of
Kien-an, opened in 1915, with 60 basins. A fourth
is to be built during 1918 at Vietri. Large num-
bers of improved direct basins, spinning for expert
have been set.up in the provinces of Nam-dinh,
Taininh, Ninb-binh, Hadong, and at Bach-hat,
Certain mills, better equipped than others, have
boilers for heating the water of the basins by steam,
a more regnlar method than by wood, but the reel-
ing apparatus is always on the model of thet recom-
mended by the Admininstration.

The Euvropean silk industry bas been venired in
Annbam in the Binb-dinh, at Phuphong, near Quin-
bone, since 1903. A French company owns there
a spinning mill with 100 spinning basins, a silk-
twisting machine and a large weaving machipe,
All the products, raw silk, waste, and materials
{crepe, crepon, pongee, etc.} are exported and sold
in France.

‘The Annam Protectorate has installed, in various
silkworm rearing centres, small egg-praducing
establishments managed by native agents of the focal
Agricultural and Commercial Services under the
direction and supervision of French officials of the
Service.  Asin Tonkin these small establishments
work in co-operation with the model silkworm
purseries, or obtain their supplies {rom rearers who
have specialised in egg-production,

In Cochin-China an Anoamite company for spin-
niog and weaving silk by Enropean methods was
founded at the beginning of 1914. A factory was
built for receiving the material which has not
yet been delivered, owing o present conditions,
The Orphanage of the Sisiers of Culao-Gieng has a
hand-weaving factory and a factory for crepons,
pongees, figured silk and silk embroideries for the
European markets. In spite of somewbat primitive
equipment the products of this indusiry are very
satisfactory and find a ready sale. The local body
of the Agricultaral and Commercial Services has
two egg-production centres, one at Saigon and -one
at Tan-Chau, supplied by model silkworm nurseries
belonging to the Adminisiration aud expert
rearess. Many model nnrseries and mhlberry plant-
ations, each having a smail factory for silk spin-
ning and weaving by improved native methods,
have been established in silkworm rearing centres,
Each year the Agricultural and Commercial Services
of Cochin-China distribute gratis an average of one
million selected layings. Cambodia has an egg-pro-

an annual average of one million layings being distri-
bated among the silkworm districts 6f Cambodia.

A sitk worm-rearing research station bhas been
opened at Phompent and bas already given interest
ing results. Varieties of native worms have been
most carefully selected and have given very strong
white and yellow types of very pure colour. The
experimental spinning and weaving factory has
attracted the attention of the French and Cambodian
populations, and a company was recently formed to
start a steam silk spinning factory with 100 basins
and, later, a factory for machine weaving.

The reduction of the taxes on mulberry planta-
tions made in 1905 by Governor-General Beau has
given good results bnl less far-reaching than was
expected, by reason of the native communal organi-
zation and the payment of taxes by villages. The
conferment of honoraty rewards, of small grants
and prizes given in competition, would appear to
have more opportunity of starting a movement for
the extension of mulberry plantations and the im-
provement of silkworm rearing methods and the
silk expart indastry,

For several years the '‘Musee agricole et com-
merciale '’ of Hanoi, belonging to the Agricultural
and Commercial Services of Tonkin, has given pro-
fessional instruction to numerous Annamites. A
model silkworm nursery and mufberry pfantation. a
set of direct basins and several improved weaving
looms, make it possible to follow the full cycle of
the silk industry. This instruction has proved most
useful, and many Annamites owe new means of earn-
ing to it. It bas made possible small home indus-
tries which need no help from the Administration,
Although tbe silk indastry workrooms of the Hanoi
Maseum have had to make room for other trades,
equally interesting as home industries, the instruclors
continue their work in the province and also in other
countries of tbe Indo-Chinese Union (Cambodia,
Cochin-China, Annam.)

All Indo-China is wonderfully well suited to the
development of the silk industry. A large market
for the products is assured as raw silk materisls
have taken first place among the exports of the Far
East to Fyance, and woven silk materials are the
most important exports of France, The exporiof
raw and woven sitk to France did not exist abount ten
years ago; mow its value exceeds ! millian {ranes
(£39,649)- for Tonkin and 4 million for Anpam. .
Same Chinese merchants export native eilk and sitk
waste to Hong-Kong, Maleya and Siam, This trade
bas.d d greatly in Tonkin and Anoam; bat.is

duaction hali lied with from
model nusrseries or produced in chosen. ceatres by
carefol breeders, The selected eggs are distributed
free of chiarge to all bresders who apply for them,

etill flonrishing in Cambodia and Cochin-Chiga. - It
is to be hoped that it may be completely replaced by
an industry exporting-pll its products to France, - -
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INDUSTRIES AND COMMERCE.
Sisal and Henequen in Jamalica.

The following article hy Wm. Harris,
F. L. 8., Government Botanist and Superin-
tendent of Public Gardens, has been recently
published by the Jamaica Department of
Agriculture as a leaflet, and is here reproduac-
ed for the benefit of readers of this Journal.
Social cultivation has been advised to be a
profitable industry in Mysore hy Mr. Chalter-
ton i—

Sisal. (Agave sisalana).—Native of Central
America and Mexico wbere it is cultivated to a smail
extent fof fibre for domestic use, but not for export.
Sisal is more widely distributed than amy other
fibre-producing Agave and is cultivated commercially
in the Bahamas, Jamaica, Turks and Caicos Islands,
Hawaii, Java, East Africa, Bengal, and Indo-
China.

Plant.—The leaves are dark greem or slightly
glaucous, 40 to 60 per plant, each 3 to 44 ft. long,
3 to 4% inches wide at the middle, 3 to 13 inches
thick at the narrow part near the base, with a
slender dark brown terminal spine about one inch
long. Usually there are no spines along tbe margins
of the leaves, but sometimes the edges are sparsely
farnished with small spines pointing downwards,

It produces a flower-stalk or pole 12 to 25 feet
high with slender branches curving upwards, yellow-
ish-green flowers about 23 inches-long which are
succeeded by young plants known as '* bulbils,’
never -by seed capsules. Bulbils areready for
gathering about five months after the pole produces
flowers.. The life of the plant is from five ta ten
years ; the appearance of the flowering pole indicates
the last stage of its life-history and it then dies.

Propagation.—Aggisal never produces seed, the
‘“ bulbils,”” or adventitious buds from the flowering
pole, or ‘' suckers *’ from the hase of the plant are
msed for propagating the species. It bas recently
been poisted out that the suckers are apt to pole at
the same time as the mother plant and it is, therefore,
recommended -that ‘' hulbils”" only be wused for
propagating purpeses. A single pole will produce
irom ope thousaud to four thousand huihils,

-MNwrsety.—As soon as the ** bulbils "’ drop off the
flowering poles they should be collected and
planted xt distances of six io nine incheés -apart in
nursery beds. The purseries should be established

at convenient centres in the field where the planta-
tion is to be formed as the cost of transport of plants
for any considerable distance, when they are twelve
to gighteen months old, is a somewhat beavy item
of expense. The nursery beds should be kept
weeded and clean until the young plants are big
enough to go out in permanent positions in the
field.

Soil.—~It has been asserted that Sisal will grow
and flourish anywhere, no matter how saady, sterile,
or impoverished the soil may be, but practical
experience does not confirm this. Wet lands or
rich lands are not suitable, for although the plants
may grow quickly they are short-lived and the fibre
from the leaves is poor in quaatity and in quality.

In 1899 a plantation of Sisal was Iaid out at Hope
Gardens in a soil of gravelly alluvium; the plant
made excellent growth but began to ‘‘ pole " when
three years old just when the first crop of leaves
should have been ready for cutting.

Dry limestone districts near the coast, with
broken rocky surface and numerous crevices where
humus and red earth have accumaulated are suitable
situations,

The plant delights in light and air aod should be
grown where it has full exposure,

In the coastal regions there are often large areas
of fairly level or undulating land on the limestone
formation where the underlying rock is broken and
porous and where little, if anything of value, is now
grown, and such lands, where easily accessible and
of considerable extent should be planted with Sisal.

Small plantations in isolated sitnations, nnless
close to a factory, cannot pay aod are not recom-
mended. .

Distances in Planting ~In very poor soils such
as those of the savannahs of southern Manchester
and St. Elizabeth where growth is not vigorous, we
are finding that distances of 5 feet by 6 feet allow
sufficient space for the plants to develop, and at
these distances there are 1,452 plants to the acre,
This, h . may be idered the mini
and the fibre which will be obtained from the leaves
of these plants will probably be short in length.

In the average Sisal soils of Jamaica distances of
6 feet by G feet or at the rate of 1,210 plants to the
acre will be found to be good practice bnt in richer
woodland soils it would be advisable to plaot at
wider distances, say, 6 feet by 8 feet, or at the rate
of 908 plants ta tbe acre,

Planting.—Having decided on the distances and
lined out the field, holes just Targe enough to receive
the bases of the yonng plants should be prepared by
pickaXe, hoe, or digger. Then the young plaats
should be taken' from the nursery as required, @il
roots should be carcfully parcd off close o ‘the
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stem, and each should be firmly planted in its hole,
ust deep enough to keep it in an upright position.

After-cultivation,—Clean cuitivation is  nof
absolutely necessary but it is well to keep down the
grass and weeds along the rows of young plants and
in most places two weedings a year will be ample.
The growth of bush through the plantation should
on no account be allowed,

In compact, sterile soil it has been found that
foosening the surface round each plant, and mulch-
ing with the grass from between the rows has had
a most beneficial effect, but there are few situations
where this will be necessary.

Harvesting the Leaves.—The leaves are at frst
vertical in the centre of the plant and with the deve-
Iopment of younger ones they gradually incline nntil
they assame a horizontal position. The colour,
too, gradually cbanges from a light green to a dark
green. The exact age for catting will, of course,
depend on the rate of growth, and this again will
depend on the fertility of the soil and rainfall, The
average, however, may be put down at three to three
and a half years after planting out in the feld.
There is 0o special season for catting the leaves as
they zre matuaring all the time, and it is generally
understood tbat Jeaves are mature when they have
reached an angle of 45to 60 degrees with the
groundlevel,

Qae grower here cuts leaves that are almost ver-
tical and asserts that by so doing he encourages the
rapid growtb of the younger leaves and in this way
is able to reap one leaf per plant each week.

But if the anatomy of the Sisal leal is studied, it
will be found that the scicrenchyma (derived from
the Greek, meaning hard, stiff, in allusion to the

ly bard, and d cell-walls) which
is the source of the commercial fibre, is composed of
cells.

Sclerencbyma is ooly one of several substances
that are found in the leal, but all are composed of
variqusly-shaped, correlative and inter-dependent
cells. These celils require time to grow and mature,
and if the leaf is cut before the cells are’ mature it
stands to reason that the fibre obtained will be
deficient in quantity and in quality. Every vege-
table product, such as root, fruit, wood, etc.,
requires a certain period of time to arrive at maturity,
and the fibre of the Sisal leaf is no exception to this
The fact that the Sisal leaf has attained ifs

does mot indicate
that it has arrived at maturity; sugar-canes, for
example, are folly grown long before they are con-
sidered to be 4t for the mill.

On the -other hand, when leaves are ripé- they
should be cut or'they will begin to deteriorate and
over-ripe Jeaves will yield a poor grade of Gbre,

ES

rule.

Fibre shonld be at Jeast three feet long, and plants
are ready for cutting when mature leaves of at least
this length are to be obtained.

The first cutting will include all the lower leaves,
many of which will be dead, and others too short or
otherwise unsuitable for decorticating but they
should be removed close to the trunk; this is im-
portant, so that the butt end of the leaves shall be
smooth and even, and watchful care will be neces-
sary to prevent the cutters taking off immature leaves
the fibre from which would materially depreciate
the market value of the crop. When the leaves are
cuat they should be made up into bundles of con-
veninent bulk say 25 m each bundle, and remdved
to the «ct y. As all c aré
calculated and paid for at the rate of so much per
thousand leaves, it will simplify counting if each
bundle contains a fixed number,

Yieid.~—In the Caicos Islands 15 leaves per plant
per annum is said to be the average vield during the
life of a plant, each leaf weighing from #Ib to 11lb-
Elsewhere the average number of leaves produoed
Dy the plants before they produce their poles is 140
to 180 weighing 14 !b, and this agrees fairly well
with our experience in Jamaica.

Taking the weight of each leaf at 1} lb and a
minimum of 34 per cent of extracted fibre, 1,000
leaves should give abour 43 lbs of dry fibre in
average soils,

Each acre of 1,452 plants (at 6 feet by 5.feet) in
poqr soil, yielding, say, 40 leaves per plant each
year, calculating the weight at 1 1b per greenleaf and
the extraction of dry fibre at 3 per cent,should produce
1,742 ibs. of commercial fibre, The yield of fibre
from plants at 6 feet by 6 feet in snitable soils in
Jamaica may fairly confidently be put at  to 1 ton
per acre per annum, and the fife of such plants
after reaching the cotting stage should be 3 years;
therefore, each acre of Sisal should yield fram 2%
to 3 tons of commercial fibre before replanting
becomes necessary.

It is highly important that the fibre should be
extracted from the leaves not more than forty-eight
hours after they are harvestedi™ Whe\n exposed 1o
the sun and air after being cut, they lose (peir
natural moistare, which is useful in clearing them,
and the juices set up a fermentation which, if long
continued, will seriously ipjure the quality of the

fibre.
. Cutting the Young Pole.—~It is recommended

that as soon as the flowering pole appears it shonld
be cut down, uniess bulbils are desired, for if it is
allowed to grow the upper leaves snrroundmg the

stem will not develop and yield fibre.

Drying avd Baling.~—The fibre after it muus
from the machioe is hung on lines in ths open: &ir

558
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for several hours, but rapid drying is to be avoided.
Ducing the bleaching process the greemish tinge
disappears,

Grading.—If the Sisal s to obtain a good name
in the market it must be properly graded, Buyers,
especially in large markets, paturally desire to be
certain of what they are purchasing, and this can
only be secured by confidence in accurate grading.
Having trust in their exporters, buyers will, on the
strength of that confidence, be able to sell the fibre
at good prices even before it reaches the market.
On the other hand, a dealer distrusting his consign-
ment is put to the trouble of unpacking, grading,
and re-packing the fibre and this additional handling
increases the charges to be paid by the exporter and
does not add to the value of the consignment. It
is of vital importance for ultimate and permanent
success to insist on absolute honesty and integrity
in grading the fibre.

Baling.—~When the fibre is dried and has been
carefully graded it is made up into bales of about
400 ibs. weight and 20 to 22 cubic feet measure-
ment, and is then ready for shipment.

HENEQUEN (Agave fourcroydes, is a pative of
Mexico. It is the only species cultivated in Yucatan
for the production of fibre for export. According to
Professor Trelease, in Yucatan, Cuba, and elsewhere
in Spanish America, the name ‘' Henequen''
(pronounced heun-e-ken} is used to designate the
plant and also the fire. In the markets of America
and Europe tbe fibre is usually called *Sisal.” It
constitutes more than 90 per cent of the Sisal of
commerce,

Plant.—1t produces a trunk often 4 to & feet high ;
the leaves, 80 to 100 per plant are 44 to 5 feet long,
straight and rigid, light bluish-green, 4 to 6 inches
wide at tbe middle, uniformly spiny along the
margins, the spines Blackish, straight or gently
curved upwards, with a terminal spine about 1}
inches long. The flower-stalk or pole is 12 to
25 feet high, with stont, horizontal branches,
bearing at the slightly upcurved ends dense clusters
of yellowish-green flowers about 2% inches long:
succeeded usually by bulbils in Jamaica, but else-
where seed ules are afso prod

Conditions of Growth.—Whilst the Sisal is
suited for soils of the limestone formation, the Hene-
quen, althongh naturally a limestone plant appears
to be better adapted in Jamaica for gravelly alluvivm,
and ip such sitnations it lives from .10 to 14 years,
ot longer, before poling.

at Jeast 7' 6"by 7' 6" apart in alternating rows, or
abont 774 plants to the acre.

Yield and Valuc.—~Henequen is reputed to yield
up to 5 per cent of clean, dry fibre, and aithough
Sisal usnally fetches a higber price in the markets
the yield of fibre is lower. 1t is considered, tbere-
fore, that where Henegnen succeeds it is the more
profitable source of fibre of the two species
mentioned.

Althaugh the fibre plants have long been known
in Jamaica, and a good dea) of information has been
published from tite to time giving advice as to the
best methods of planting, etc., it is only
within  recent years that their cultivation
has been taken up seriously. We probably have
much to learn to secure the best results under

di it is pot to blindly

our local itions ; dvisab.
follow methods that are adopted in otber countries
where diflerent conditions obtain and we can only

hope to gain exact knowledge by experience,

MANUFACTURES AND INDUSTRIES
OF BIHAR AND ORISSA.

The follawing particulars regarding manu-
factures and industries in each Division of
the Province of Bihar and Orissa are takea
from the Administration Report of that Pro-
vince for 1917-18 -

Patxa DivisioN,

The mica industry in Gaya enjoyed & prosperons
year, and several new mines were started in the dis-
trict. The mines at Sabaiya Tanr were hought by
Government to sscure for war purposes the high
class mica obtained from tbem. There was agood
demand for lac, and tbe asar industry of Kadirganj
in the Nawada sub-division in Gaya did well ; simi-
larly weavers at Bibar profited from the dsclige in
the supply of foreign cloths, and their co-operative
societies belped them to make the most of their
opportupity. On the other hand, Messrs. Mukharji
and Company’s factory at Arrah was unable to
work up ta its falf capacity, and the mifls and - iron
foundries at Dinapur in Pataa were closed down
owing to the shortage of coal. The export of raw
sugar in tbe Jabanabad sub-division was hampered
by the difficulty of secaring railway freight and there
was a fall in the output exported by the four stone
and lime working in the south of Shahabad,

Propagation, cte.~—The of prop

tanti ivati etc., ded for Sisal
&PDly also to Henoquen,; but as it is a larger growing
plane. than- Sidal it should be planted at distances of

RO

TIRHUT DIvisioN.
The local indostries of the Tirhut divisiom, sach
as indigo, sugar, tobacca, salt and saltpetre generaily
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continued in much the same condition as in previous
years. The bsom in indigo prices, was not main-
tained daring the year. Champaran and Muzaffar-
pur did not succezd in getting high prices, and in
some cases had to hold up the last season's outturn
but Darbhanga planters are reported to have done
better.  In Darbbanga, too, the sugar indastry had
a good year, while the area under cane in Champaran
shraak from 21,300 to 18,500 acres. Doth sugar and
rice mills were adversely affected by the curtailment
of railway traffic. A new rice mill was built at
Narkatiagunj in Champaraa. Tobacco leaf is pre-
pared, stored and dried at three places in the
Darbhanga district by the Indian Leai Tobacco
Development Company with its local head-quarters
at Dalsingsarai, and the tobacco industry owes much
of its development to that Company. Messrs. H.
Dear and Company retained their timber concessions
from the Ramuagar estate, and in the Rajpur
Soheria forest of the Dettiah Estate catechn was
manufactured to the value of about Rs. 40,000.
Exports of sabai grass were made from the north
of the DBettiah sub-division. A new factory for
making mother-of-pear! buttans and chains for
watches was started by Babu Ialita Prashad Sahu,
a hanker of Motihari. The Superintendsnt of the
Salvation Army Seitlement for Magabiya Doms at
Chaatarwa started net-bag making on a small scale ;
and succeeded in producing from his looms dhotis,
saris and Jharans of excelleat quality. Export of
red chillies was made on a large scale from parts of
Roserah, Dalsingsarai and Samastipur thanas.

BHAGALPUR DivisION.

The mica mines at Mahesari were worked to their
full capacity under European supervision and are
now employing over 2,000 workers a day. New
mines have been opened at Paira and Jirnlia, and
also in Thana Chakai in this district. Slate quarry-
ing by Messts. Ambler and Company, Limited;
prospered, and writing-slates are now being manufac-
tured by the Company. Brick-making in Monghyt
and the oil mills in Bhagalpur were affected by want
of coal, and weaving hy country looms in the former
district by the high prices of materials,. The weav-
ing of coarse cloth by country looms received an im-
petus from the unusaally high prices of the imported
articles, and caltivators in Bhagalpur were reported

for military purposes hampered local trade toa
small extent. . -
ORisss DivisioN.

As elsewhere country-made coarse cloth, owing to
the high pnoe of imported material, found its way in
an increasing extent to the local markets. Silver
filigree work and horn work were carried on as usual
in the town of Cattack. The boots, shoes and other
leather articles produced by the Utkal Tannery at
Cattack, under the management of the Hon'ble Mr,
M. S. Das, C.LE., maintained their repatation in
the market, The red oxide mine at Bhubaseswar did
little business, as there was little demand for its pro=-
duce by railways. The cocoanut trade, which is of
much importance in Puri, suffered from the shortage
of freight: stocks accumulated and could not be
moved. Mica deposits were found ia parts of Angul
and prospecting operations were conducted by
Messrs. Chrestien and Company of Hazaribagh,
Ruby mica, suitable for Government purposes, has
already been discovered in two places, and prospects
are favourable. In Sambalpur also hopes are enter-

[ tained of a further development of the micaindustry.

The Hingar-Rampur Coal Company continued to
work and during the year a mining lease for coal was
granted to Mr. T. P. Yeoman for an area of 1,300
acres. Applications for the extraction of Chhué
(white earth) aund for general prospecting leases for
coal, iron, mica, etc., have been made, and prospect-
ing for diamonds is being undertakea. Mr. Casy's
sisal hemp plantation worked well, and is being ex-
tended. The alloy industry (Karnsa) showed no
perceptible development, owing to the indebtedness
of the workmen.
CHoTA NaGPUR DivisioN,

It is in the exploitation of the rich mineral deposits
of the districts &f the Chota Nagpur Division that
the greatest industrial development is to be found.
The Tata Iron and Steel Company at Sakchi in the
district of Singhbhium made a profit of one crore and
eleven lakhs of rupees for the year ending June, 1917,
against 68 lakhs in the preceding twelve months,
and were busily engaged thronghout the year in the
sapply of steel rails for Mesopotamia and otber
theatres of war. The coal industry in Manbhom
was exceptionally prosporons, the total output being
10,287,909 tons. The Bengal Coal Company took
up alarge area in the Hutar coal-field from the

to be interesting themselves in cotton
The Cigarette Factory of the Penmsnlar Tobacco

Raja of Chaiopur and started work preliminary to
regular mining operations. The variety of minerals
in Singhbhom ill the mineral wealth of that

Company at Monghyr f: ¢ oa its
previgus scale, and biris of Jhajha and the dafta and
tasar of Bhagalpur retained their place on the mar-
ket, The two ail miils in Monghyr maiutained pro-
duction and focal dyes did well. The dismantlipg »i
the Bhagalpur-Bausi Railway line during the year

area, Jron and manganese ore are the most im-
partant : next oumes copper followed i turn by
gold, chromi ph rock, phosph of lime,
yeilow and red ochre. wolfram, china clay, lime,
and li The owning the

ren
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largest concessions in that district are the Bengal
Iron and Steel Company, the Tata Iron and Steel
Company and the Indian Irop and Stee} Company.
Messrs. Bird and Compwy applied for a prospecting
interest in over 10 square miles for manganese,
Copper dep are d to the Dhalbh estate
where the Cape - Copper Company, who have
acquired large interests in the Rajdiba Mining Cam-
pany, hold large areas in the name of the Rakha
mines. The Company had, however, difficulty hoth
in obtaining proper plant and competent workmen
and in securing adequate toal and coke for their
purposes in competition with Government and other
demands on the coal mines. Next to the Copper
Company Messrs. Octavins  Steel and Company
have large interests jn all minerals except copper and
precious stones, followed by Messrs. Gillanders,
Arbuthnot and Company,~whose interests are con-
fined to copper. The Dhalbhum Gold and Mineral
Prospecting Company, Limited, continued to work
on the Porojama section; 3,648 tons were crushed,
yielding 2,462 ozs. of gold, of the average value of
13} dwts. per ton. Chromite deposits in the Kolhan
were examined under the orders of the Government
of India, by Mr. L. L. Fermor, Superintendsnt of
Geological Survey, India. The Singbbhum Chro-
mite Company and Messrs. Luxman Rac Naidu
worked the mines in the Kolhan Government Forest
for chromite, and the quantity extracted amounted
to' 1,158 toris valued at Rs. 9,266 and 659 tons
valned at Rs. 15,116 respectively. In limestone
the largest interests are held by the Sutna Stone and
Lime Company in the Kolhan: this mineral will
take an increasingly important place as a flux in
smelting metal and as a raw material in the pro-
duction of cement. There was a Jarge demand for
china clay, the most important interests in which are
“held by Mr. Grenon both in the Kolhan and Porahat
estates and by Babu N. N, Goswami and® Babu
Motilal Ishwer Das in the Kolhan. In Hazaribagh
the ‘mica minés ‘were worked under Government
sppervision to their fullest capacity. The joint
East Indian Railway and Bengal-Nagpur Railway
Colliery at Bermo and Baidkao continued to be
developed. The Great Indian Peninsula Railway
colliery at . Khargali commenced work. Trade in
timber forest produce and lac continued, - Sabai
grass provides a raw material in tbe production of
paper ; and the trade in that prodact benefited from
the development of Indian mills to meet the shortage
of paper imparts from otber countries.

Damagde Done To Lac by Parasties.

The following is a summary of the avail-
able information on the subject of the pests
that damage the Jac crop, The information
has been collated from the undermentioned
publications of the Agricultural and Forest
Departments.

(1) Lac {(Lakk) aud the Lac Industries by George
Wart. (The Agricultural Ledger, 190t.—~No. 9.)
(2) A note on the Lac Insect (Tachardia lacea),
its Life History, Propagation and Colicction, by
E. P. stebbing. The Indian Forest ‘Records, Vol
1., Part 1, 1908.) (3) The Cultivation of Lacin
the Plains of India (Tachardia lacca, Kerr) by
C. S. Misra. (Bulletin No, 28 (1912} of the Agri- |
caliural Research Institute, Pusa). {4/ The Indian
Forest Memoirs on the Structure \and Biology of
Tachardia lacca, Kerr, with observations on cer-
tain insccts predaceous or parasitic upon it by
A.D.Imms and N. C. Chatterjee, (Vol, 1II part
1,1915.)

Ants of various species frequent trees carrying lac
for the sake of the sugary excretion—technically
known as ‘‘ honey-dew ''—exuded by the lac insect.
They do not prey upon or feed upon the insect itself,
but nip off the whitish hairs which carry air to the
female within the resinous cell, doubtless merely
with the object of getting them out of the way. The
result is that the lac insect dies of sufiocation and
the whitish floss characteristic of healthy growth
disappears. The cells become pitted and turn dark
brown in colour, Sometimes the unts appear sud-
denly in numbers and if their appearance coincides
with the emergence of the males, fertilisation is
stopped. The ants, considering the males to be the
producers of honey-dew, carry them away and pre-
vent fertilisation. Messrs. Imms and Chatterjee hold
that the ants do not appear to do any appreciable
barm to the lac. They state that the ants ‘‘may in
some instances seize tbe young farva or the male
insects and carry them off to their nests, but they
rimarily come in search of the honey-dew, Several
writers have emphasised the injuries incurred by the
presence of ants but their statements do not appear
to have been based on sufficient observation.” |

Mr, Misra says: “'Four kinds of caterpillars® feed
onlac. Three of these appear in numbers a few

*Enblemma coccidiphaga, Hmpsa.
Eublessma cretaces, Hmpsn,
Eublemma amabilis, Moore.
Hypatima pulverea, Mey.
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days after the emorgence of males in Katiki {Qctober-
November) crop from. August to September. The
female moth Ries at dusk and lays eggs on or between
the resinous cells. The caterpillar on batching
burrows into the cell until it reaches'the female
which it devours. Having destroyed one it moves
on to another, making sunbterranean passages which
it lines with silk and pellets of excreta. The charac-
teristic webbing and the presence of isolated, loose,
pustuie-like spots on the inoculated branches are
signs of the presence of the pests. If, therefore, the
webbing be opened at the time with either a thorn
or a sharp pointed stick, a small, whitish caterpilfar
with 8 black head will be found inside. These
should be collected and destroyed. The other cafer~
pillar also feeds on the lac insects on the trees as
well as when the crop is harvested. These are
small, slender, greyish insects with a black head.
‘When full-grown they pupate within the lac
encrustations ang & week later 3 tiny, dark-grey moth
comes out, codpies and lays eggs. The webbing
psually met with io stick-lac stored in bulk for some
time is the work of the caterpillar. The easiest and
most effective way of saving the crop from these
caterpiilars is to fumigate it immediately afier scrap-
If, however, the quantity of stick-lac be
small, it should be washed and the seed-lac either
stored or sold and the lac-dye used as manure, If,
however, the quantity of stick-lac in hand be large,
and the market rates be low at the time, it should be
thoroughly dried in the shade and fumigated with
carbon bisulphide before storage.”

According to Messrs. Immsand Chatterjee, the
1ac insect (Tachardia tacca) appears to be one of
the most extensively parasitised of all known Cocci-
dae. Of the varions parasitic and predaceous insects
the best known is the small Noctuid moth, Eub-
lemma amabiits, Moore. Of the 31 species of
parasites, byper-parasites, and predaceous insects
affecting Jac which came to their notice, 6 were
Lepidoptera, 8 were Coleoptera, 14 Hymenoptera, 2
Neuroptera and one or possibly two species were
Rhynchota. *‘ All the Lepidoptera and probably
almost all the Coleoptera are predaceous. Such
predaceous insects seize and devour the Tachardia

1

ing.

GRASSESB IN ASSAM SUITABLE FOR
THE MANUFACTURE OF PAPER
PUIEP.

The following note dealing with the
question of the possibilities of obtaining
paper pulp from the elephant grasses has
been sent to us by Mr. R. S. Pearson, L.F.5.,
F. L. S., Forest Economist, Forest Re-
search Institute and College, Dehra Dun -

A good deal of attention has been paid during
recent years to the question of the atilization of
bamboos for the manufacture of paper pulp, and
two publications bhave already been issned by the
Forest Research Institute on the subject. From
time to time enquiries have also been made by
interested parties as to the possibility of utilizing
the elephant grasses for the same purpose, and a3
publication dealing with the chemical side of the
question has heen published by Mr. Raitt, entitled
** Report on the Investigation of Savannah Grasses
as material for Production of Paper Puip* [ The
Indian Forest Records Val. V, Part I1I). Such
enquiries cannot be considered complete without a
consideration of the closely associated questions of
total availabie outturn, yieid per acre, cost of extrac-
tion to a possible factory site, local conditions, lines
of communication, Iabour, etc,, concerning which
up-to-date nothing has been published, This subject
has, however, not been entirely overlooked, and in
1916 and again in 1917, a careful inspection was
made of the grass arcas on the Monas river in
Assam, with a view of collecting data on the above
poiats.

An extensive grass area was found to exist in the
angle made by the Brahmaputra and Monas rivers,
on the east bank of the former opposite Goaipara,

bringing about the speedy death of each
they atiack, They spend their life-histories external
to the body of the host. Many of the Hymenoptera
on the other hand are parasites, living within the
body of the host, and slowly bringing about its des-
truction. Others of the Hymenoptera, ¢.g., Braconi-
dag, are hyper-parasites, in that they are parasites of
the injurious Lepidoptera and are therefore benefi~
cial in their action.” Life-histories of the insect
enemies of lac are given in the Forest monograph by
Ymms and Chatterjee.

It is generally believed that the most serious
damage to the lac from parasites occurs during stor-
age; but it wonld appear that so far, no demonstra-
tion ta show the percentage of waste caused doging
storage has ever heen undertaken, e

comprising the villages of Loti bari, Amguri,
individ Pidardhara and N hastra. in the Barpeta sub-
division of the Kamrup Diviston, The grass in

this area is estimated t0 cover some 15,800 acres,
while a similar avea exists on the south bank of
the Brahmaputra below Goalpara. v

The most important species of grass found in
these areas are Khagra (Seccharum spomtanenm)
and Batta (Sezccharum narenga), with patches of
Nal (Paragmites karka) on the more swampy
ground. Sample plots were taken to determina the
outturn per acre, in order to otgtm‘n an approximate
estimate of the anpual yield. Thé grass was cut
over 2 given area and weighed green and again when
dry, from which it was sscertained that Khagra

BRI
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yielded 7'5, Batta 3'5 and Nal 8'04 tons per acre of
dry.grass. It would not be possible to crop the
same areas annually, and Mr. Hole, the Forest
Botanist, who bas for years studied these grasses
to determine their mode of growth, states that
Khagra and Nal can be cropped every ather year
and Batta every third year. By adopting this
rotation we get in round figures a sustained apnual
vield of 4 tons for Khagra and Nai and [ tun for
Batta, Khagra is fonnd over a greater extent of the
area than the other two species, so that were an
average to be struck, based on actual areas covered
by these three species, this average would probably
work out to over 3 tons per acre; for safety’s sake
it is assumed that all three species occur in equal
quantities, and under such an assumption we may
expect to get a sustaived yield of 3 tons per acre per
annum or a grossannual yield of 47,400 tons per acre
of dry grass, which put at a low yield of 33 per cent
of pulp, gives over 10,000 tons of pulp per anpum.

The cost of extracting a ton of air dried grass to a
possible factory site at Jogigopa, a small tahsi} town
in the Bijoi Estate, just below the junction of the
Monas and Brahmaputra rivers, worked out as
follows :—

Khagra (Saccharim spontancym) per ton Rs. 7-8

Batta (Saccharum narenga) per ton s, 6-2-0.

Nal {Phragmites karka) per ton Rs. 8-8-0,

Hand samples of the above grasses were sent to
England to be tested on a laboratory scale, while
several tons were sent to an Indian paper mill to be
made into paper. The results were satisfactory and
proved that a very fair quality of paper can be pro-

s e

duced from these grasses at a relatively low price. |

Small samples of such paper can be abtained by per-
sons interested in these grasses from the Forest Eco-
nomist, Forest Research Institute, Dehra Duf, who
can also supply further details regarding the above
described area.

It may be remarked that the Monas area was dealt
with first by reason of its relative proximity to mar-
fets and sources of labour, and it may be superfluous
to add that there are other very extensive and doubt-
less guitablé - areas in the Brabhmaputra Valley and
througbout Burma which have not yet been exa-
mined.

Dr. W. H. Brown, Ph.D., of the Burean of
Forestzy, Philippines, has recently published a pam-
phiet cn "*Philippines Forest Products as sources of
Paper Pulp,”” in which he deals with Khagra
{Saccharum spontancum) grass. He states that

“Mr. Richmond foumd that the pulp bleached to a

good white colour  with only 2'3 per cent lossin
weight, by the nse of 57 per cent of bleaching powder,
calculated on'the original weight of the material

‘digested, These results confirm those obtained in

India.

5A3

- EDUCATION.
Teaching Profession.

We take the following from the Times
Educational Supplement :— t

Mr. Fisher, President of the Board of Education,
speaking at 8 meeting of the Women's Citizens'
Association at Ealing, said that it was an anomaly,
and a great waste of money, thatthe population of
the country should be divided into two sections—
one, an aristacratic section, which received a full
education through the period of adolescence, and
the other a democratic section whose education was
curtailed at the age of 14, In the Education Act,
1918, provision had been made to continue the edu-
cation of the whole population of this country.
They realized that the force of economic pressure
was siich that children could not be kept out of the
Labour market after the age of 14, They felt, too,
that it would be of no value for a child to continue
its edncation after a long day’'s work. Accordingly,
they provided that children leaving an elémentary
school at the age of 14 should have a short period of
day teaching in the employers’ time every week.
We are outto educate citizens in all the tasks of
citizenship, said Mr. Fisher, and we cannot afford to
see human beings bound down by the tyrannous and
mechanical machine of industry. We do not intend
to interiere with their earning power or propose that
their wages should be diminisbed, but we do inte:
to take outof their indastrial time a faw heyrs for
cducation. Referring to the deplorable state’of the
physique of children, Mr. Fisher gaid that industry
was b ing more hanical and it
1t produced one.sided physical development which
must be corrected by physical exercises. He belleved
that the Act of 1918, which provided for some
form of physical exercise for all young people eogag-
ed in industrial toil, would enormously improvethe
physique of the population.

The whole secret of education, Mr. Fisher conti-
nued, depends upon the teacher. We have to work
through buman instruments, and no pahon is well
advised to allow its teaching profession to become
discontented or unattraciive to talent and devotion.
The teaching professionis a diaintc_:e;ked prufgg-
sion, and there must always be. 2 smissiomary spirit
in the profession. 1 do not want it to. be a highly-
paid butl wantit to be adequately paid. There
is no calling which makes such a constant x'md conti-
nuons demand upon high spirits as the calting of the
teacher. A good teacher should flood a classroom
with bjs vitality. Only the day before, Mtc. Fisher
said, a measure became operative which would “have
the efféct of ensuring sdequate pensions for teachers,
and, in addition, be bad been the means of securing
from the Treasury very large additional sums, both
for eelmentary and secondary education, _Wh“:}"
would enabie local authorities to make better provi-
sion for their teaching staffs,
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14 POINTS ON HOLIDAYS,

1n defence tc the fashion of the time, Mr.

H. A. L. Fisher, President of the Board of |

Education, placed the foliowing fourteen
points on holidays before the Educational
Associations Conference - —~

1. Tlan your holidays carefully, but be ready to
abandon your plans on the slightest provocation.

3. Never go north when you can go south.

3. A change of work is in itself a holiday.

4. Never drive when youn can walk, and never
walk when you can ride.

5. Take short cots i{ you will, but remember that
there is seldom time far them,

6. Agood boliday islike elersmity:
reckoning of time,

7. One of the best fruits of aloliday isnew
friendship.

8.

9. Soak yourself in the atmosphere of a new place
before you study the details.

10. The best holiday is that which contains the
largest amount of new experience,

11. Holidays come up for judgment before the
next term’s work.

12, In thechojce of boliday books act oo the
principle that aue of the main uses of leisure is to
feed the imagination.

13. The principal experts inthe art of taking
holidays are painters, naturalists, travellers and
historians ; the worst person to consult is a golfer.

14. On occasions a very good holiday can be taken
at home—if you change the hour of breakfast.

‘Wide, vivacious, desultory reading of all kinds of
books, continued Mr, Fisher,'was the finest way of
quickening the imagination, and was the best way
of keeping alive, (Juantity was almost as valuable
as quality. .

To keep books behind glass or on ill-lighted book-
shelves was the summit of inhumanity: he had seep
some school libraries that contained a tan of tediam
for every ounce of entertainment.

there is no

Stay where you are happy.

SANITATION AND PURBLIC HEALTH.
Rallways and Public Health,

The foliowing resolution of the Govern-
ment of India on the subject of the influence
of railway construction on public Lealth
has been jssued :—

ITam directed to address you on the subject of
the influence of railway construction on public
health, especially the questions invalved in large
aggregations of labour, the effect of borrow pits andl
the interference of embankments with the natnra
drainage of the country. These subjects have been
engaging the attention of the Government of India
for some time. Copies of a note by Lieutenant-
Colopel Clemesha, the Sanitary Commissioner. with
the Government of India,dated 27th September, 1916,
and of a circular of the Railway Board, No. 430—
W.—16, dated the 5th December 1916, are enclesed
{or information. .

2. The Sanitary Commissioner lays special em-
phasis on the necessity of the control of congregated
labour on railway construction and other large public
works and in his opinion outbreaks of malaria and
the general unhealthiness of large tracts of country
are directly due to the deficient sanitary arrangements
made during the aggregation of labour and the un-
satisfactory conditions under which labour is housed
and controlled. He suggests that greater co-ardina-
tion in respect of sanjtary arrangements is necessary
between the Sanitary Department and those responsi-
ble for the construction of railways and other warks-
To secure this object he bas, in paragraph 11 of his
note, outlined the coastitution and functions of
commitiee, His for the appoi of a
committee when railway and other large public
works are taken inhand hasthe approval of the
Government of India. The constitution of the Com-
mittee has been criticised by several Railway Adminis-
trations as being too elaborate. This, however, is a
matter of detail, and the Government of India would
leave to the local Governments, when they receive
intimation that railway operations or other farge pub-
lic works are imminent, to settle in'each case in
consultation with the authorities concerned the -con-
stitution and the functions of the committee. The
Railway Admi have also d the pro-
‘posats put forward by the Sanitary Commisgioner
that adequate arrangements for medical - supervision
of 1abour and for ensuring proper sanitary conditions
shouid be made during construction ; . and the Gov-
ernment of India trust that Similar steps will be
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taken in the case of public works under the control
of the Public Works and other departments of Gov-
ernment. It would, no doubt, be desirable to formu-
late proposals and to obtain the necessary sanction
be{orenthe work began. In the case of large works,
controlied and managed by private agencies, steps
should he taken to ensure that the necessity for pro-
per arrangements for the medical and sanitary super-
vision of labour is not overlooked.

3. Tt will be observed that the Sanitary Cammis-
sioner is of opinion that the results of borrow pits and
the blocking of drainage on the health of local inba-
bitants have been exaggerated. He thinks, Lhowever,
that in some areas borrow pits are undoubtedly the
cause of a good deal of malaria and that in certain
cases railway lines have caused serious obstruction to
drainage ; and he considers that in the neighbourhood
of tawns and railway stations bofow pits or objec-
tionable, The Railway Administrations have gene-
rally agreed that borrow pits are objectionable, The
Railway Administrations have generally agreed that
borrow pits should not be dug within the boundaries
of considerable towns and railway stations and that,
when practicable, railway excavations should be
made so as to drain off promptly and not resuitin
stagnation near inhabited areas. The Railway Ad-
ministrations have also accepted the suggestion made

_ in the circular letter of the Railway Board that rail-
ways and local bodies shauld share the cost of filling
up existing borrow pits and of draining all excavations
in equal proportions, though reservations have been
made by certain railways that they should not be
required to carry out drainage or reclamation when
{or sufficient reasons this is not practicahle.

4. The municipalities cannot legally be called
upon to bear half or any portion of the cost of filling
up or drainage the existing borrow piis and excava-
tions dug by railways and the provisions of the Rail-
way Act do not deprive municipalities of their statu-
tory powers to require railways to fill up or drain ex-
cavations prejudicial to health, Itisaiso desirable
that when a scheme is proposed in this direction the
Sanitary Commissioner -of the Province should be
cansulted as to its necessity in order that »D unneces-
sary expenditure may be incurred. Iam to point
out that expenditure on any scbeme for drainage and
rectamation incurred by the railway would be useless
if the manicipality proceeded against the railway
slore without taking similar action with' regard to
other places injurious (o health and that, as peinied
out By the Sanitary Commissioner, the filling up of
borrow. pits would' mot in all cases assist in the pre-
vention of malaria. The Government of India trost
to the local bodies to exercise their legal . powers in
such & way as not to call upon the milways toincar

expenditure which would not serve a useful purpose.

5. It bas been suggested that in some provinces
railway should be ged to dig deep
tanks instead of borrow pits in inhabited areas, In
this connexina attention is invited to the remarks
made in page 11 of Major Fry's frst report on
Malaria in Bengal to the effect thatin certain areas
deep tanks and borraw pits which contained suflicient
water all the year round to enable the fish populntion
tosurvive and which were free from weeds were
rarely important as breeding places for mosquitos.
This statement, is, of course, not applicable to all parts
of India. DBut when it is applicable and whers such
dezp tanks and borrow pits supply a Jocal need, it is
believed that the loeal bodies will be  willing to con-
tribute a fair share of the extra cost involved Tam to

d the ibilities of this to the
notice of the local Governments.

6. Iam further toobserve thatit is generally agreed
that the water logging in certain areas is due to the
interruptions of the natural flow of water by embanik-
ments, canals, etc., which are insufficiently provided
with waterways and that by such water-logging hoth
the health of the people and, in certain large tracts
of country, the productivity of the soif are prejudici-
ally affected. ¥very endeavour should be made to
see that natural drainage is not impeded and that,
where it is already impeded, such impediments should
be removed, This is oune of the points which the
Sanitary Commissioner in paragraph 11 (f} of his
note has indicatad as requiring attention when a new
fine is under consideration, but equally when the
question i3 one of the removal of existing impedi-
ments to drainage the best results will be secured hy
consultation and discussion hetween the various
interests concerned.

ENCLOSURE.

Letter—{rom the secretary, Railway Board.
To—the Agents, Assam-Bengal, DBarsi Light,
Bengal and North-Western, Bengal-Nagpur,
Great Indian Peninsula, Guzerat, Madras
and Sonthern Mabratta, North Western,
Oudh- and Rohitkband, Rolilkhand and
Kumaon and Sonth Indian Railways, Agent
and Chief Engineer, His Highness the
Nizam's Guaranteed State Railway (through
the Hon'ble the Resident at Hyderabad,}
Manager, Jodhpur-Bikager Railways. .
Dated~—the th Decémber, 1916,
No.—430-W. ‘
1 am directed to inform you that the question of
the influence of raitway construction on malaria
and the to be adopted for the p of
the spread of the disease have been under the consi-
deration of the Government of ladia.
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2. The - Sanitary Commissioner with the Gov-
ernment of Indiz, who was consulted in the matter,
has recorded his views in anote on the subject,
and I am to enclose a copy of hisnote for your
congideration. 1t will be seen {rom this note that
the Sanitary Commissioner holds :—

{a)} thatin some, but notin all, areas horrow
pits cause malaria ;

(b) that blocking of drains as a cause ol
malaria has been exaggerated ; and

{c} that malaria is due mainly to the congrega-

tion of labour employed on railway

construction or other large works,

3. To meet the danger referred to in {c} above,
the Sanitary Commissioner considers that greater
co-ordination is necessary between the Sanitary
Dapartment and those responsible for the construc-
tion of railways or other works, and he outlines in
paragraph 11 of his note the best metbod by which
co-operation between these authorities could be
secured with respect (o sanitary arrangements on
such large works.

4. Asregards () and (8) in paragraph 2, it has
been suggested that, within the municipal boundaries
of any town of over ten thonsand inhabitants, no new
borrow pits should be dug by railways, and that
the existing borrow pits, if any, should be drained
or feclaimed as occasion offers in consultation with
the municipal authorities; half the cost of any scheme
of drainage or reclamation that might be agreed upon
being borne by theraiiway and the balance by the
Iocal body concerned.

5. Tam naw to ask that the Railway Board may
be favoured, as soon as possible, with your views
on the following points:—

{1) whether railways are prepared to accept
some general principle of the kind put
forward in paragraph 4;

{2) whether you agree that railway excavations
should, where possible, be made in such
a way as to drain promptly and com-
pletely into the nearest watercourse,
and not result in stagnabion of water in
the ngighbourhood of inhabited areas;

{3) whether the Sanitary Commissioner’s propa-
sals on the subject of medical supervision
of labuor employed on construction as to
the sanitary arrangements of works are
such that they can be accepted.

6. The whale matter is clearly one of -great
jmportance and the Railway Board will begladto
bave your views o it.

- SeriaL No. 1L
Note on the influcnce of railway
construction on malaria.

‘The subject of the influence of railway construction
on the health of a district is a very large and extreme-
ly gmportant one, and it will be necessary to
make a few preliminary remarks of a general nature,

2, The issues that arise fromthe gquestion of
borrow pits and obstruction to drainage are
but portions of a very much larger problem with
which we are faced, and I am strongly of
opinion that the best course will be to deal now
with the whole subject rather than takingit.up
piecemeal. How large and important the influ-
ence of Railway construction on the health of
a coustry miy De, isextremely well set forth in
an important Mﬁtﬁ * by Bentiey and Christophers.
This article is such importance that, in my
opinion, copies of it should have been put into
the hands of all large employers of labour at the
time of its publication. I recommend it to the most
earnest attention of the Mcmbers of the Railway
Board.

3. Itisunnecessary for me to repeat the general
lines of argumgnt of the paper, but it will he ohserv~
ed that, in several places, reference is made to the
deficient arrangements for prevention of disease
made by railway and other employers of labour
resulting in ill-health to large tracts of country. Ido
not think that it can be denied :~—

{1) That owing to deficient sanitary arrange-—-
ments, or other causes, duaring the
aggregation of labour for construction
work, epidemics of malaria and other
diseases have occurred, and very large
tracts of country have been rendered
extremely unhealthy.

That railway and other anthorities, not in-
{frequently, incur unnecessary expenditure
by not taking expert advice and making
adequate saritary arrangements for-the
protection of their working staff in un-
healihy districts. An unnecessarily large
amount of sickness and death amongst
their employees thereby results and
wholesale desertion of the labour force
may eccur.

{3} That alterations in the natural condition

of a locality occasioned by the con-
struction of borrow pits and the blocking

@

of drainage with emban} i .
occasions the ill-health of the rural popu-
lation.

*Transactions of the Bomibay Medical Conagress,
1909, -

ecr
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These may appear, at first sight, to be very
dogmatic assertions, but the carefnl survey of the
facts of the case will carry conviction as to their
general accuracy. There can be no doubt whatever
thatin certain cases, the advent of a railway has
resulted iu a marked deterioration in the health of
the community which it serves, and it is only by
careful research and application of modern methods
of sanitation tbat sach untoward happenings can
be avoided in the future. Probably the most im-
portant factor in such cases is the one mentioned in
Bentley and Christophers’ paper, namely, that
railway officers, uvp to the present, have potre-
coguized the danger incidental to any aggregation
of labour in tropical countries.

4, Before discussing this matter farther, it will

place is still very in spite of end s on
the partof Government of Madras to lessen the
number of parasite-bx by whol

with quinine,

Itmay be abjected that the above two instances
are very ancient and occurred prior to the proper
nnderstanding of the malaria problem, and that the
explanation given is open to certain criticisms, Itis
desirable therefore to give some more modern ins-
tances.

(3) Amongst these is the epidemic of malaria in
the Rajshahi division which occurred between the
years of 1905 and 1909 at the time of the canstruciion
of the railway line between Godagarighat and Katihar,
This epidemic was carefully investigated by a Sani-
tary Officer, namely, Major Mt, Combie Young, who

be well to give certain concrete illustrative

that there was a distinct correlation

of my main contentions,

(1} As pointed out by Christopliers and Bentley,
it is now fairly certain that the extraordinary
epidemic of malaria which occurred in Lower
Bengal which was known as the Burdwan fever
epidemic was due to the construction and opening
of the railway between Calcatta and Burdwan.
There probably were otlser factors concerned, such
as the river bunds along the banks of the Damudar,
but in the light of the most modern research on
malaria probably the deciding factor in the case
was the aggregation of labour and the expansion
of trade caused by the opening of tha line. The
results of this epidemic are still with us. In parts
of Mucshidabad, Nadia, Jessore and Bordwan
malaria is still hyper-endemic, and it seems almost
impossible to break the vicious circle when one
recognises that the natural conditions are all favour-
abls to malaria.

{2) The case of Ennur is another exampls of
the result of the deterioration of health of a settle-
ment on account of railway enterprise. Not very
long ago, before the railway was coastructed, Ennar
was one of the health-resorts of Madras, Since the
construction of the railway bridge over the back

between construction of the railway and the amount
of malaria in the districts concerned. The report is
avaifable for anyone who wishes {o see it, Major
Young also pointed out that the mortality amongst
the cooiies engaged on the work was very high.

(4} An instance of the serious results of lack
knowledge of the guiding principles of malaria came
to my notice in 1914 in  the arrangements for the con-
struction of the line from Kishenganj to Siliguri.
The bungalows for the Chief Construction Engineer,
the Assistant Engineer, and the workshop were situ-
ated on what appeared ta be a very suitabie site on
the banks of a small river. As aresult of this,
during the following malaria season the Chief Engi-
neer and his wife, the Assistant Enginesr and his
wife, and every member of the workshop staff were
down with malaria. The provincial preventive staff
consisted of myself and two expert malaria officers,
who were never consulted in the selection of this
site; any of us would have been abie to warn the
officer responsible for the work that in the Terrai,
the banks of streams were absolutely deadly at certain
times of the year. At this date also the only medi-
cal staff that was considered nuecessary for aline
some 70 miles in length throogh probably the most

lari country in the whole of India was one hos-

water the place has been practically uninhabitabl
un acconnt of the prevalence of malaria. All the
gal are now pied. The railway staff

at Eapur was allowed to live some miles further
up the line on account of the great prevalence of
the disease, Prior to the starting of the railway
construction works there were a lew healthy fisher-
menin the peighbonrhood and a large salt factory.
Anopbeles of a deadly character must have even
then been present but there was no *reservoir of
“parasites.” The advent of coolie labour for the con-
struction of the bridge supplied this deficienty in the
malaris cycle, :and the anopheles did the vest, The

pital assistant. The amaunt of sickness and desertion
on the part of coolie labour was very- high indeed
and the Railway Board are probably better acquaint-
ed than J am with the large cost of the work due to
delays and enhanced rates to contractors - caused by
lack of proper medical arrangements.

{5) The final example of defective snnituy ar-
rangements in connection with ‘construction work to
which 1 desire to draw attention is that ‘of the Kid-
derpur Bracebridge Hall dock extension, I do mot
know whether this combined railway and dock ex-
tedsion scheme comes directly under the cogaisance

Py
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of the Railway Board or not, but the necessity for
proper organisation of labour forces is extremely well
exemplified in this particular case.

At present a comparatively small labour force is
employed because the work is largely confined to the
construction of dock gates and river frontage works,
{for which highly paid and skilled labour is necessary.
When the ordinary excavation work of the main dock
is commenced a large fores of coolies will be requir-
ed. 1 have made a careful survey of the whole loca-
lity and of the conditions of housing the small labour
force which is at present emplayed, and 1 may say
that the -conditions under which these coolies live
are extremely bad and require to be changed. The
malaria survey of the district shows that there are
mosquito breeding places in any number. Anopbe-
line maosquitos alse abound. The existing labour
force is small, is very well paid, lia3 been located on
these sites for a considerable period, and doesnot
contain a large percentage of parasite-carriers. That
is the reason why malaria is not at present rife in the
neighbourhood, but the adventof 8 to 10 thon-
sand coolies from other partsof fndia, bringing with
them a fair percentage of malaria parasite-bearers, is
just the one factor necessary to start a violent epide-
mic as it did in Bombay in 1908. Itis unnecessary
for me to go here into details as to what should be
dane to prevent this evil. The pointis that close
co-ordination between the Engineering authorities
undertaking the work and the Sanitary Departmeut
is necessary, if disaster is to be avoided.

5. I think the above instances will be taken as
sufficient (o prove my point. They coufd be muiti-
plied almost indefinitely by hunting up the records
of Civil Surgeons and Sanitary officer’s reports.
Allusion has been made to the epedemic of malaria
n Bombay city in 1908. The Railway Board may
not be in any way responsible for this, but it is an
example of the careless aggregation of labour which
brought inits train very dire resulis. Finally the
old ‘idea that cutling the earth and turning up the
soil was the canse of malaria is now adequately ex-
plained by modern workers as due entirely to the
unsatisfactory conditions under which the coolies
were housed and looked after. 1t may be objected
thatquite a large proportion of the instances given
above oecorred in Bengal, which is notoriously
a malarious couatry and, therefore, more liable

in most parts of India, but at the same. time similar
smaller and less important accidents are not usnasual
thronghout the whole of India, and in tonring abowt
one frequently hears of them,

6. 1donct propose to deal atlength with the
snbject of cholera onrailway construction works
becanse mailarial epidemics vndoubtedly present the
greater difficulties and any itE which is pre-
pared to cope with these will certainly be competent
to remove most, if not all, of the dangers of spread-
ing cholera. That cholera is frequently visited on
railway construction must be admitted: ane has only
to meet comsiroction engineers from any parts of
India to hear stories of epidemics amoogt railivay
coolies which never find their way into any Govern-
ment report or against which preventive measures
are never undertaken until they have occurred, Very
likely there has been an improvement in this direc-
tian in recent years, but more is hecessary.

7. After so much adverse criticisms of defective
methods, itis pleasant to be able to speak most
highly of the 1] sanitary arrang that
were made far the construction of the Lawer Ganges
Bridge. There a skilfed and energetic medical offi-
cer was appointed, he was given a large pteventive
staff ; he was made a sort of Civil Surgeon of the
districts adjoining his work and every possible care
was taken of everybody on the work. The Medical
Officer in charge worked in co-operaiion with the
Sanitary Commissioner of the Province and received
additional help from him in the matter of a Deputy
Sanitary Commissioner to advise himon anti-mala-
ria} work, and financia) assistance was also forthcom-
ing from the local Governmest. The results of
these sound arrangements are betier known to the
Railway Board than they are to me. The wark of
construction was completed well in advance of the
promissd time and, I believe I am correct in saying,
with a considerable saving on the budget estimate,
But these excellent arrangements should be the role
and not tbe exception.

8. Before closiog 1 wish to say a few words on
the relative importance of each of these thres main
crticisms given inthe early part of this note. A
carefol perusal of Christophers and - Bentley's paper
will show the stress they lay on the importance of
the aggregation of labour. In all probability shis
is by far the most important factor in the spread of
digease ; a great deal of the agitation in the lay press
against blocking of drainage aund f; ing of

to serious accidents of this nature.. I am pre-
pared to admit .the force of this i
but the main reason why Bengal instances

are largely chosen is that they are best known
to me. I have no doubt in my own mind that gon-
ditians are.more {avourable for serious and vn]de
spread epidemics in that Province and ig Assam than

borrow pits is wrong; in point of ' Jfact, the resnits
they complain about whould in reality be brought
under this first head, Of course, the dangers resnit-
ing- from the careless aggregation ol labourvary
enormously in. different parts of thiy- ceontry, bot
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prnchcal!y in no part of the country can lhe present

&ar of 1
of coolies mgether withount adequate samkary precan-
tions or skilled advice be allowed to continue, The
results of carelessness under ihis head are so far-
reaching that no amount of trouble and expense
must be spared in order to prevent accidents. Itis
impossible to estimate either the financial loss or the
amount of suffering to a large number of inrocent
individuals that resulis from a widespread epidemic
of malaria. As already pointed ont, we are probably
still suffering in Hengal from the direct results of an
epidemic wbich was primarily started by the cons-
truction of the line between Calcutta and Burdwan
in the fifties.

. As regards the second allegation, it will proba-
bly be admitted by all in a position to judge that
there is nothing so expensive as ill-health among the
labour forces on the construction of a line; it is im-
possible to estimate the financial loss to Government
of say two or three good construction engineers heing
invalided home on account of a preveniible disease-
In how many instances areestimates exceeded and
difficulties multiplied tenfold due to sickness amongsi
tbe labour? Therefore, from a business point of
view, everything should be done o maintain the
whole of the empioyes, from tbe Chief Engineer
down to the lowest paid coolie on the line in a good
and efficient state of health.

10. With regard to the results caused by berrow
pits and blocking of drainage, I cousider that itis
impossible to make any general statement; what
is true in one place is bapelessly incorrect for ano-
ther. . The blockage of drainage is, in many
parts of the country, a very serious afiair, but
I am inclined to believe that the amount of obs-
truction that is caused by railway lines that have been
constructed, say three years previonsly, greatly
exaggerated. Of course, itis a sort of parrot cry
that the advent of railways always obstructs local
drainage. As a matter of fact investigation of many
of the lines sbows that this is not the case, and the
damage to health which is connected with the
railways is probably, as already pointed ont, due tfo
the first cause and not to the obstruction of the
drainage itself. Instances have, however, been
brought to my notice where serions obstruction has
occurred, and, 1 regret to say, where it has taken
years to get the matter remedied. -Very much the
same remarks apply to borrow pite. In some parts
of the cauntry, borrow pits are most objectionable
and are undonbtedly the canuse of @ good deal of
malaria, particularly in such places as round the
city of Delhi and Amritsar, in the Doab in the
United Provinces, and in other places wherg flood-
ing and stagnation of water appear to be powerful

factors. They are, I consider, a powerful factor in
the spread of the disease along the line from Chit-
tagong to Cbandpur. . On the other hand, there can
be little doubt that in many places the borrow pits
can have little influence on the health of the local
inhabitants. 1 am inclined to think that, in a
marshy country like Bengal, their influence on the
general health is greatly exaggerated, and that care-
ful investigation would prove this. Asis all malaria
problems, it is impossible to lay down bard and
fast rules, and the only way of solving the problem
is to have a careful inquiry made by a skilled officer
in places where there may be any reasonable doubt.
Tn the meighbourhood of towns, and close vicinity
of railway stations, it is safe to say that borrow pits
are objectionable and undesirable. More than this
1 do not want 1o say at present.

11, Within the last decade, the science ofepede-
miology and preventive medicine hava made
enormous strides.  Much of the work that has been
dome is naturally not known to Railway and Irriga-
tion authorities and other large employers of labour,
but ihe time has now come when co-ordination
between these and the Sanitary Department is pre-
cmivently desirable. I consider that the best way
of attaining tbis object will be as follows :—~

(1} As soon as the Railway Board have decided
to construct any portion of a line and have decided
on the route to be followed, information shall be
given by the Railway Administration to the local
Governmeni concerned who wilf arrange to convene
a committee cousisting of —

{i} Sanitary Commissioner of the Pravince,
(i) Chief Medical Officer of the Kailway
Company,

{iii} Chief Engineer of the Kailway, who is to
carry out theTonstruction work,

{iv) Cbief Engineer, Irrigation Department .of
the Province,

(v) Commissioner of the division through which
the railway travels or Collector of the
district and the Civil Surgeon 3s may be
thought desirable, and

{vi} The Malaria Research Officer of the
Province. .

(2) This committee will meet, make study of
the routs along which the line is to be construated
and will carefully investigate the followiog points:
(they will record their opinion and will report to the
Railway Board, and if necessary, to the local Gov-
ernment)—

{2} The general health conditions of the coun-

try through  which the line travels parti-
cularly 35 regards malaria.
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() The medical stafl that will be required
in order to supervise the medical and
preventive arrangements for the construc-
tion of the line.

{c} To locate the places where hospital accom-
modation shall be provided.

{d) Asiar asis practicable to suggest to the
railway company where labour camps
should be arranged and what localities
to avaid,

{e]

To advice railway company as to the best
sources of water-supply for the labour
forces.

The Chief Engineer, Irrigation Department,
in consultation with the railway engineers
will deal with the subject of the interfer-
ence with natural drainage that might be
caused by the railway embankments.

[

The committee will also with the help of
the Malaria Research officer study the
subject of the influence of borrow pits on
malaria of the district and will make such
suggestions as circumstances demand.,

{#} Some meinbers of the committee préferably
the Malarial Research officer and the
Sanitary Commissioner will periodically
inspect the line to see that the health
conditions of the labour force are satis-
factory and to make any recommendations
that circumstances demand,

To advise what villages in the neighbour-
hood are likely to be centres of spread of
disease and to provide for the regufar
inspection and improvement of these.

(3} In case of any difficnity the Sapitary Com-
missioner of the Government of India may be called
aupon to meet the committee and to decide any
point.

12. The main point of these suggestions is to
obtain all possible assistance frdm Tocal Govern-
ments in helping the railway construction engineers
with the soundest advice on the heaith condltions
they will bave to meet during their construction
operations. Thus the Sapitary Commissioner, Civil
Surgeons of districts and Deputy Sanitary Commis~
sioners, will all Be more or less at the dispasal of the
railway department and to ‘assist the medical staff
appointed to'look after the actual work, I foresee
that in actual practice arrangements will be made
very similar to those that pbtaived at the Lower
Ganges Bridge. In this instance the Chiaf Medical
Officer was made particularly a Civil Suigeon of a
small area; neighbouring villages were pat under bis

control ; villages which were likely to act as dis-
seminating centres_for cholera and in which the
labour resided were provided with a water-sapply
and were regularly visited by his sanitary staff;
when the Medical Officer in charge was in difficulty
on the sibject of malaria a Deputy Sanitary Com-
missioner was leat in order to investigate any pro-
blem. In the event of any matter coming vp from
the local committee to which the Railway Board
were not disposed to agree or which they considered
to be unreasonable, they can always appeal “to the
Sanitary Commissioner with the Government of
India, who will be prepared to investifate and ad-
vise. Railway Engineers may consider that-the
powers allofted to this committee are excessive and
likely to interefere with the construction waork; they
must, however, be prepared for a certaln amount of
scientific control in matters appertaining to the
health of districis.  Judging by past results this
has now become a necessity. Of course, the price
of construction per mile may show some increase in
the estimates, but the improved health of the stafl
will more than balance this, and we hope to do
away entirely with the criticism which we are
certainly open to at present, namely, that many
square miles of territory are ruined from a health
point of view owing to carelessness at the time of
consiruction of railways. After all we are only
asking for the’ application of the same principles
that were necessary in the instances of the Panama
Canal. In this rather extreme example the Panama
Canal would never have been built at all had it not
been for the thoroughly-organized service and pre-
ventive medicine. Visitors to the Canal Zone and
critics of our 1

ration in India ireg y
make the remark "' way can’t the Governmeat of
India do someting of the same nature in this
country.” The time has come when we must act
more or lesson the lines of ihe American Govern-
ment when they undertook to construct the Panama
Canal through a very unhealthy part of the country,
1 think that the above suggestions will meet the case
of India, at any rate, to commence with. Wsg shall
get experience as time goes on and modifications and
additions to the above snggestions will certainly be
necessary, bat, I consider, that the above are a very
fair beginning and will resnit in much good to the
community at large.
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SANITATION AND PUBLIC HEALTH,

Conlerence of Medlcal Experts.

A Conference of medical experts was held
at Simla, on 23rd May at the Imperial
Secretariat building. The Hon. Sir Sankaran
Nair in opening the Conference said -—

I have invited you to come to Simla and to discuss
together one of the most important subjects—per-
haps the most important which cap claim the atten-
tion of the professional expert and of the adminis-
trator of to-day. [t is & matter af pride to us that
India hias made substantial contributions to medical
knowledge. The Indian Medica! Service has done
splendid work and the names of some of our investi-
gators have become household words. I hope to
see this branch of medical activity go on increasing
in scope and efficiency, and that India will continue
to earn the gratitude of the world for the discoveries
which her medical services make in the causes
and remedies of diseases but I also want to see
India herself benefit more freely from the applica-
tion pf the knowledge which she has produced.
When I say this, I am sure you will all agree with
me that we can claim the most revolutionary and
certain discoveries in regards to imalaria which
carries off its hundreds of thousands in our midst
every year. We can claim the theory of plague
infection and yet for twenty-two years this scourge
has infected our country. We are carrying on
valuable research on the subjects of hookworm,
leprosy and other diseases, yet our labour force is
disabled by hockwarm and the leper is tos ofien
found among our villages. Our rural tracts are
insanitary, our cities are frequently modtes of unsatis-
factory bousing. These are matters which for long

~bave been occupying my mind. Similar problems
bhave recently come to the front in other countries
also. Even in England, where sanitary conditions
are so infinitely more advanced than they arein
India, we have seen the introduction of a bill for
creating a Ministry of health. The president of the
local Government board in infroducing it spoke of
the loss of 700,000 of the English race in the battles
of the great war and the monthly influenza mortality
last year was as high as the average monthly morfality
during the war, India has no doubt lost so heavily
by reason of the war, but we bave malaria, plague,
cholera and other diseases ever with us and' we have
just bad an influenza epidemic which, in some two

months carried off six million lives, In Egypt too
elaborate proposals have recently been put forward
for a ministry of health, with a wide ramification of
workers in the provinces, some of whom will be in
charge of public health work, others of clinical
work, the health of school children, etc. When
other cauntries are thus organizing, it is impossibje
for India to stand still and mevely {ook on. Ve are
coastantly being critcised here for our delatoriness
in dealing boldly with the problem, which confront
us in the city, chawl or in the jungle ridden village.
Such critics are apt to overlook what has beer done
in the matter of discovery, the gigantic scale of our
difficulties and the Foverty of the Country hut they
have much truth in them and we cannot fold our
hands while millions perish and national vitality is
towered. The weakness of our organization was
brought into high reliel hy the epademic of iast year.
Grievously as suffered from it, and
great as the mortality must have been, even had
India been normally- equipped with facilities for
medical aid, the appalling death roll had added a
new and powerful argament, if indeed fresh argu-
ment were needed for drastic action. Tbe time has
come when we must take a bold step forward. The
first thing is to obtain mopey. It has been said
that public health is purchasable and that, within
limits, a community has to determine its gwn death-
rate. [Here we have a population ignorant of sani-
tary affairs avd too poor to afford the medical
amenities which are found in western countries. I
am convinced that public bodies and private indivi-
duals will not be blind to the dictates of humanity
or the ultimate properity of the country, but the
Government must lead the way. We have this year
secured a sum of five lakhs as the nucleus of a pub-
lic health fand. This is separate from ‘the sum
which we annually disburse for medical research.
It is tp be used in the application of medical science
in a practical and work-a-day form among the peaple.
You have been called together, as a body of experts,
to advise the Government as to the best means of
doing this. The agenda before you will show yon
some of the guestions connscted with this problem.
First, we shall have to consider the .central -organi-
zation, ita composition and its functions, You will
have to consider relations of preventive action of
clinical work and of medical research, and to what
extent it is desirable to combine guidance in these
activities in a single hody. You will also have to
consider the distinction between the administrative
and advisory functions of such a body. I observe
that the English public health ministry will not
control the medical research organizatios, but you
will perhaps think that the reasons which have led
to this feature of the Bill are non-existent in Indim,

countries
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You will no doubt be infl d by the d
ations of the conference of the sanitary and bacterio-
logical experts which I summoned af, Delhi last

December, and you will remember that a committee
has ju;t concluded its deliberations on the medical
services in India. Secondly, you will no doubt
advise upon the relations of the body with similar
bodies which may be set up in tite provinces, I need
hardly remind yon that the bulk of sanitary work
is a provincial subject and that as provincial
autonomy grods, this is likely to be even more
so. It will not be difficult for yon te define
those international or inter-provincial questions
in which a central body may legitimately exercise
control, and to distinguish them from the great mass
of purely provincial work in which the action of 2
central body must be limited to advice apd assist-
ance in times of stress. Thirdly, and to this I attach
the greatest importance, 1 ask for your advice as to
how best we may give practical assistance ard en-
conragement io the provincial avthorities in the
struggle against disease, You have noticed, no doubt,
that the commission on public bealth in Egypt claim
that work of their epidemic department bearsa
favounrable comparison with what his been achieved
in India. My idea is a Mobile Corps of Workers
ient in normal times to the provinces fo snpplement
the provincial staffs, but ultimately subject to the
orders of the Government of India acting on the
advice aof its public health board and liable to
concentration in any area afflicted by a peculiarly
virnlent epidemic. Theh arrowing accounts which
have reached us of the condition of things in certain
tracts during the epidemic of last October and
November show how essential it is to have such a
body of workers, In connection with this, you will
consider the training which such workers should
nndergo and the gualifications they shovld possess,
Another point is the equipment they will require,
whether of travelling laboratories and their modus
aperandi. Finally, ‘there are subsidiary matters such
as the ‘medical inspection of schools, the populari-
zation of sanitary knowledge and so forth, on which
I hope you will touch, You will see in this rapid
sketch of the organization which we hare.in \&iiw
that I have spoken of a body of practical sanitary

workers. The claims of research were considered
when this money was secured, but it has been
decided to expend the money ca arganizing sanitary
work and supplementing our sanitary staff. The
agenda before you, however, will introduce the
Question of a research institute as I regard this as of
the highest importance, but though closely related to
the sanitary work, it forms a separate subject and
can be discussed here only in its bearings upon the
questions which we have immediately in hand.
Such an institute will provide the knowledge which
the sanitarian wilf utilize and may play an important
part in training. We alrecady have our central re-
search institute, our research laboratories and our
schools of tropical medicine. These are bound to
increase in number and efficiency, but jt is impossible
to regard ludia merely as a Fertile Fietd for
Research.

We mrust apply in an increasing measure, to her
people the results of the researches for which so
many of those who have worked here are so justly
distinguished. The things must proceed pasri passu.
They will react wholesomely upon each other and,
I believe, that the sanitary organizations which will
now be introduced are certain to supply research
with a wealith of data and opportunity whicb would
otherwise be impossible. I need hardly, in concla-
sion, impress upon you the magnitude of the problem
which confronts us. Ispeak to a body of experts,
who know far more accurately than I do mysel,
the extent of the miseries, the pain and the economic
Joss which disease annually ipflicts upon the Indian
population. I feel assured that you, as distinguished
members of the most human of professions, will
assist the Government with advice in the task of
rescning the popuiation, from the danger which

constaatly assails it.
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STATISTICS.

Imports of Paper into Madras.

The following statement shows the imports into Madras in the years ending 3ist
March, 1914 and 1917 :—

PackinG PAPER.

Rs.

Total, of which from 117,417
United Kingdom 95,195
Russia 150
Germany . 814
Netherlands 3,639
Switzerland 640
Norway 13.596

PriNTING PAPLR.
H i i

Total, of which from Jp eator | 902,266 = 47,071 | 1,554,488
United Kingdom 720 | Gseeer 26219 | 952320
Sweden 2,630 ! 26,948 2,172 55,339
Norway 2,134 : 22,249 | 10,983 299,356
Germany P 10,623 H 122,398 | 37 980
Ausma-Hungary ! 4,760 i 60,220 !
Japan - N o i .- ! 1,526 41,461

WRITING PAPER AND ENVELOPES.
i |

Total, of which from l 772275 \ 1,361,430
Vnited Kingdom B | 649,571 | 1,243,076
Norway o i i 1,120 18,848
Germany ... ! 36,687 1,870
Netherlands ! 10,938 1,380
Belginm .. L 25922 1,630
Ausu-m-Hungary 40,382 \
]apa.n - 87 | 64,096

A. 4147 | 7.1
i
OruER KinDs or PAPER { including Paper Manufactures ).
' | !

Tolal, of which from 57,007 474,657 1 17,638 | 669,495
United ngdom 50,637 358,436 i 7.441 | 379,342
Sweden 530 | 7,415 1 8442 | 204699
Germany 3376 | 6L7S¢ | 1 30
Belgiom 1,057 ' 23,112 ! 138 H 7,062
China so4 | 12857 | 136 | 8,972
}apan i i 261 { 7,989
U.S. A, . 71 1 2,437 i 169 ! 6,627
Norway = ... 18 | 300 | 470 13,920
France . e 4 i 140 ! 159 i 29,660

Netberlands 396 | 4948 | 135 } 7,120

(O

15 Ruposs=£1)
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MYSORE ECONOMIC CONFERENCE,
PROGRESS IN THE DISTRICTS.

Shimoga.
AGRICULTURE,

Cattle Show at Shimuga.—The report ou the
Cattle Show held at Shimoga on the 11th April was
read and the Committee thought it necessary to hold
a gattle show at Shimoga annually and resolved to
refer the matter to the Agricultural Sub-Commitiee
to work out a scheme to make the futare shows quite
successful.

EDUGCATION,

A School DBuilding.—The construction of the
schaeal baiiding at Gangenahalli has been completed.

Contribution fo the Mysore Usiversity —Mrt.
Chinunikatte Eswarappa contributed Rs, 300 to the
funds of the Mysore University, at (he time of ihe
Taluk Conference held at Honnali on the 15th
March, 1919.

A Grant-{n-aid Sciool,—A grant-in-aid
was started at Chordi.

Opening of a Commercinl Cluss,—The memo
from the District Economic Superintendent, recom-
mending the opening of a commercial class at
Nyanati was read and the members resolved to
recommend the matter to the Inspecior-General of
Education,

school

GEXERAL.

A Modern Hinduy Hotel —The application from
Mr. T. S. Vaidyanatha Iyer, submitied through the
Ecenomic Soperintendent, in regard to opening a
Modern Hindu Hotel at Shimega, was read and it
was resolved that a recommendation be made (i to
sanction a house rent of Ks. 50 per mensem, (i} to
advance a {oan of Rs. 2,000 at 4 per cent interest,
should the applicant {urnish sufficient security, the
loan amount being made repayable in five years.

Shows and Exhibitions.
CHUNCHANKATTE.

During the Jatra held at Chunchankatté in the
Yedatore Taluk, a Cattle Show was beld on the
16th Janvary, 1919, in the compound of ihe tra-
vellers' bungalow. There were 17,941 heads of
cattle at the Show, and a Committee of eight gentle-
men with the Sub-Division Officer as President, and
the Amildar as Vice-President was appointed ta
select the cattle deserving of prizes. The right to
collect tolls on shops and cattle were sold out and a
sum of Rs. 3,930 was realised. The Deputy Com-
missioner, the Sub-Division Officer, the Civil Veteri-
nary Superintendent, and the District Econamic !
Superintendent, besides the representatives of gther
Departments were preseat during the busy portion

of the Jatra and ran the 8how, The Deputy Com-
missioner presided and gave away gold and silver
medals and money prizes of the aggregate vafne of
Rs. 220. Certificates were ales issued and photoes
of prize winning cattle were taken on the accasion.
The estimated cost of cattle sold was about Rs.
1,530,000, the best pair costing as much as Rs. 3,500,
The total receipts were Rs. 4,475—10—~10 and the
expenditure amounted to Rs. 662—10—6.

In connection with the fatra and Caftle Show,
the Taluk Progress Committee arranged for the first
time for a small taluk exhibition and demon.
stration in a pendal specially put up for the purpose.
A weaving demonstration by the proprietor of the
weaving schoo} at Manchenahalli was also arranged
for, Lectures werc also arranged for and the Depu-
ty Commissioner kindly presided over them. The
Proprietar of the Sirahatti Dramatic Campany kindly
piaced the pendal at the disposal of the Committee
for delivering lecteres, and he was also generous
enough to place part of the income, Rs. 125, of a
Drama at the disposal of the Taluk Progress Com-
mittee. The District Economic Superintendent
conveyed the thanks of the Committee in an appro-
priate speeeh and a medal was awarded to the Pro-
prietor on behalf of the eompany as a sort of ra”
cognition of his services.

MCDAKATORE. .

Io connection with the Jatra of Sri Mallikarjuna
Swami at Mudakatore a Cattle Show was held in
February last. There were 8,545 heads of cattle at
the Show, the important varieties represented being
(1} Madeswara, (2} Bettadapura, {3) Amrut-
mahal, (3) Hallikur, and (5) Nadudana, A com-
mittee of eight gentlemen sclected cattle deserving
of prizes. Money prizes ranging from Rs. 5 to Rs.
10 and certifieates were kindly distributed by Mr. T.
Chokkanna, Deputy Commissioner, to the owners
of deserving cattle. Out of the grant of Rs. 100
made from District Funds a sum of Rs. 68-8-0 was
spent for prizes, etc., the balance with a sum of
Rs. 131 realized by the sale of manure collected on
the grounds, was credited to District Funds.

MADLUR.

Ou the occasion of Sri Narasimhaswami Jqira at
Maddur, Mandya Taluk, a Cattle Show was held on
the 22nd., 23rd., and 24th April, 1919. There were
about 4,000 heads of eattle at the Show, and a
committee of seven gentlemen inspected all the
catile and selected those deserving of prizeé. The
District Board sanctioned Rs. 50 for awarding prizes
and there was a voluntary contribution of Rs. 2 by
the Amildar. Four medals and {our money prizes
were awarded to the .owners of deserving cattle.
A special prize of Rs. 2 was given to a cow as the
same was produced after the distribution was aver.
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QUERIES.

Hints to Correspondents.

Write on one side of the papor ouly. {2) Write
each query on a separate sheet of paper. This will
facilitate snswering questions as in many cases they
may bhave to be referred to experts. Put vour name
and address down on overy such sheet. No attention
will be paid to unsigned queries. {3} Drawings for
illugtrations shonld be on scparate shects of paper.
They must be made in black ink only on white paper
—not in pencil or colour—and twice the size they
are intended to appear, especiully veference letters
and figures, (4) Put tilles to qneries, and, when

answering quories, put the nuwmber as well as the
titles of the queries to which the replies refer. (5}
No charge is made for inserting letters, gueries, or

replies. (6) Letters or.queries asking for addresses
of d or where tools
or other articles can bc purchased, or replies giving
such information, cannot be inserted except as ad-
verti No guestion is through the
post,  {7) Leotters sent by correspondents under
cover to the Editor, are vot forwarded and the names
of correspondents are nob given to inquirers. (8) As
the space devoted to qneries aud replies is linuted,
‘they should be drawn up as briefly as possible. (9)
To facilitate reference, corrospoundents, when refer-
ving to any letters previously inserted, should men-
tiou the number of tha Ictter; as well as the page on
which it appears. (10) All communicatiens should
be address:d to the Editor, Mysore Ecoriomic jour-
nal, ** Ringwood, *’ Bangalore,

ers or cor ts,

ln reply to a guestion by Mr. Lambert in the
House of Commons on Tuesday the Chancellor of
the E: made the following as to the
cost of the war to the United Kingdom from Augnst
4,1914 to March 31,1919 ;' It would perhaps bave
been possible to answer the right hon. member’s gue-
stion with more confidence had he indicated in his
question the assnmptions on which he wish the cal-
culations to be based. Asit is, I give the answer with
all reserve. After making tbe all e usually

BOOKS IN BRIEF,

City of Toronto Report of Housing
Commisslon.—Horsing Commission,
surers Department, City Hall, Toronto.

Trea-

This is an instmctive Report from many pojuts of
view. How far can municipalities underinko hous-
ing operations ? That is a point that hae krigen
already for salution in this country. The Toronto
Commission do not favour undue liability ov the
part of municipalities, The following p2ssage may
be ueefully quoted from their Report :-—

s Moreover, house building is highly specialized
form of activity, demands constant expert supervision,
and does not lie within the compass of municipal
duty. Private enterprisc must, as in the past, ba de-
pended upon to a large extent to meet the increasivg
demand for housing sccommodation. Nothing eise
can restore confidence, credit and stability in house
property as a sound security for investment, Conse-
quently, builders and investors should not be discou-
raged by the municipality engaging directly in house
construction, and thereby entering into competition,
with them. The City's chief contribution to housiog
lies in planning, in improved transportation facilities,
in strict enforcement of building and sanitary laws, in
rendering financial guarantees to responsitie and
bona fite housing cowpanies, such as are herein-
after mentioned, and in offering to sel! or leaso, its
own vacant land on reasonable terms.”

The whole report is well worth earcful study by
those interested in the housing question in India.

Imperial Institute Map of the Chief
Sources of Metals in the Britlsh Em-
plre —~Imperial Instituie office, London; §S. W. 5
sh. Gd. (post frec). Mounted on linen and folded,

This is a useful map with diagrams of production
for 1915 of the chiaf sonrces of metals in the British
Empire, It has heen prepared at the Tmperial
TInstitute with the advice of the Mincral Resources
G i It shaws the chief British conatries of

taken for normal peace expeoditure onthe one hand
and for debts.due from the Dominions and Allies on
the other hand, and after taking account of oiher Vote
of Credit assets, the net cost of the war to the Ex-
chequer of the United Kingdom up to March 31st
last, on the basis of the Exchequer issues during the
five years ending March 31st last, may be estimated
in round figures at £6,700,000,000. Tbese figures
are, of course, exclusive of liabilities in respect of the
war, accruing after March 31st last, and of losses
to private citizens, localities, and trades in sa far as
these losses have not been made good out of the
Exchequer.’” Mr. Chamberlain afterwards explain-
ed that in making this calcalation he took credit for
balf the amount of the loans made by thé United
Kingdom to Dominions and Allies.

‘Becurrence and production of metallic ores and the
relation of their outffuts $o those of béher countries
in the world, We may add that copies of the map
can be obtained from the Imperial Ynstitutc,

gtatistical Abstract of the Baroda State
from 1907-8 to 1916-17.—Pricc Annas_ 3,
Barada Printing Works, Baroda,

This is a handy volume jssued by the Baroda State
Department of Commerce and Industry. In preparing
this Edition many mistakes found in the statements
sent in by the Dep since the publi of
the Revised Statistical Abstract for 1916-17, have been
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eorreowd \Ve are ghd o note that lndian Btates
st in issuing
Abstracts of this kind. Tt is a sure sign of progress,
for on correct Statistics depends in the lnst rosort all
ideas of feform and improvement. We note with
pleaswre that the Baroda BState is alive to the
necessity of improving its system of collecting Bta-
tistics. , That is a step in the right direction. In
an Appendix to the volutne wo find a table showing
the population, revenue, and oxponditure for twenty
years—1897-8 o 1916-—17.

INFLUENZA.
Some Simple Instructions.

During the last year people in all parts of the
world fell sick with a fever called influenza. After
the fever had gone away many felt weak and suffered
from small gilments. In the summer the fever was
not dangerous, but it came back in the autumn and
killed many people. It probably will come back
again and ali persons must be ready to guard against
it. It is not possibie to promise that proper measures
will prevent all peaple taking it, but if people {ollow
the advice now given, it will help greatly.

There is no law to make people careful to follow
advice but for their own sake they should take the
advice now given,

Influenza fever usually begins with sneezing and
coughing and other people should keep away from a
person in this condition ; and a person who has fever
and coughing and sneezing should not go near other
peogple.

* Keep well and try not to go near people suffering
{from this fever andif you bave the fever try and
keep away from ather people.

Take food at regular times, get plenty of sleep.
dzke axercise, Do not get cold and oot deiok
spirits. People will then be able to stand the
fever better. Sneezing and coughing will give the
fever to other people. Always cover the nose and
mouth when sneezing or coughing.

Always work and sleep with windows open, wash
ont the inside of the nose and gargte the throat with
one teaspoon of salt in a pint of water.

Da not go inte room full of people and keep

away from crowds,

Anybody with fever or sneezing should go at once
to hospital or go home to bed, keep warm and send
for a doctor if possible. Try and have a bed in an
empty room or if not screen the bed off from the rest
of the room. For the nose dischirge, if handker-
chiefs are nsed they should. be boiled, if cloths or
paper they should be burnt.

Do nat, return to work until quite cured, Itisa
danger ta other people and, if work is started too
soon, other sickness may come. Do not go to meet-

ings or tamashas until the fever has been gone for |

seven ddys. Let the sun enter any room where a
person has been ill with this fever,

Do not visit pérsons suffering from infAuenza.
Remember that the disease passes from person to
porsont almost - always by close wompany nnd that
open air and ilation are the best p .
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THE RED MAURITIUS CANE—A HARDY VARIETY
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