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- “Wrrer-Brooy © disease of $'Nicobroma Cacao has Dbeer
known in the neighbouring colony of Surinam for the lasi
twenty years, and the damage it has caused has been s
serious as to thweaten the very existence of the cacao in
dustry. In British Guoiana it i= noi unknown, so that tlhe
real eause of the troulile has heen the subject of a consider
able amount of investigation. So far, while the authori
ties were all agreed (hat the disease was due to a fungus
much difference of opinion has existed as  to the exact
identification of {he  pavasite  coneerned.  DProfessol
Ritzema Do sugeested that the fungus was an Eroascus
—wlhich e nawed £ Theobromec: oward, in 1901, found
Psarinm spores en the “witeh-brooms” and thought that
these indicated that some Neclvia was  the cause of the
trouble: DProfessor Wentg experiments were inconclusive :
V. K. Charles, in 1066, suspected o Lasiodiplodia:  while
Dre. van Hall and A W, Drose in 1907, after a long and
painstaking series of experiments declaved that a fungus
to which they eave the name of Colletolrichum lurificum
was most probably the real cause of the disease,



2

A weak point in the proof, however, was the fact
that inoculation experiments with  Colletotrichum  spores
failed to reproduce the disease. J. B. Rorer, of Trinidad,
in 1913, isolated a mycelium in pure culture from cacao
plants affected with * witch-broom ™ which was not identi-
cal with that of C. larificim. which did not form spores,
Imt did vegulavly form * cluanp connections,”  whence  he
concluded that the cause of the disease must be a DBasid-
iomycete. But in this case also, inoculation experiments
were unsuccessful.

The wlhole problem has now bheen cavefully reinvestigat-
ad by Mr. Gerold Rtalel, Government Botanist in Surin-
tam, who has arrived at the conclusion that the witeh-
hroom disease is caused by a basidiomycetous fungus, to
which he has given the name Marasmins perniciosus. 8o
far as he has been  able to  discover, this fungus  has
hitherto heen undescribed. A complete  account of the
careful series of experiments which led him to his vesnlt
will Be found in the publications of the Depavtment of
Agriculture of Surinam—ithe particular paper™ haviug the
unusual virtue of appearing  simnllancousiv  in Dutceh,
English, and  German. IFrom a botanical point of view
the paper records a very neat complete and exhanstive ve-
search, and one which appears to aiford a final solution
of the problem.  From an agricultmal point of view, the
nmeasures reconnnended by the anthor fer the  prevention
and cure of the disecase are worthy of the careful atten-
tion of the cultivators of cacao in Dritish Guiana.

The witch-brooms, says the authov, remain  green  for
three to  six  weeks, and w0 long  as they are green
they are harmless,  As soon asx  they begin 1o die
off, lowever, they  can form,  even  before  they
are  quite  dead, Marasmius  fruit-bodies,  provided
the weather  ix suitable, e, s damp  enough-—
for it is  during wet weatlier that  the  mushroom-like
fructifications are produced in greatest abuundanee. Dur-
ing the rainy scason, therefore, the trees ought to be exam-

* Marasmius perniciosus. nov. spec., der Frreger cer Kralloten-Krankheit des
Kakaos in Surinam ; von Geiold Stahel ; Dept. van den Landbouw, in Suriname.
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jnell and cleaned of .witch-brooms every 2 or 3 weeks—
in the dry season abont every 4 weeks. The witch-brooms
must be rvemoved from the fields, or, if thisis impossille,
they must be rendered harmless on  the spot Dby being
burned or buried. They ave a souree of danger if left
lying on the ground.

It is advisable to supplement this measure by spraying
the trees with DBordeaux mixture. Npraying should be
done at the end of the long dry season, say, in October
or November, as the witch-brooms are then scarcest. The
most careful searching at this time of the vear is of great
importance. Dadly affected trees may also be sprayved
during the short dvy season, =ayv, in  February. When
spraying, it is essential that the liquid = should Dbe ex-
tremely finely divided, =o that it may penetrate the buds.
The applicaticn of Bordeanx mixture has the additional
advantage that (he trunks and branches of the trees are
kept free from moss and lichen, which prevent the devel-
opment of Hower cushions and make the detection of the
cacao beetle very difficult.  Tf the trees suffer from the
attacks of leaf-cafing insgectz, 0.05 to 0.1 per cent. of
Paris green niay be added to the BDordeaux mixture.

-
The treatment for a plantation suffering from a severe
attack of  witeh-broorn may, then, be summed up as
follows :—-

During the long dry season thin  out the Ffoliage, es-
peciatly on the inside of the crown, and clean the trees of
all witeh-brooms awd other diseased  parts. Then spray
thoronghly with a 2 per cent. DBordeanx mixture: Dur-
ing the entire rainy season remove the direased  parts
oncg every (wo weeks and in the short dry season spray
the trees again,  Later it is necessary to spray only once
annually, at the end of the long dry seasomn, and to geareh
the {rees once every 2 or 3 weeks during the wet
weather and once every 4 weeks during the dvy season.
Spraving may be discontinued when less  than 3 to 4
witch-brooms ave produced annually per tree. If the num-
ber of witch-hrooms increases again to more than four
anunually, and these cannot be reduced by removal alone,
spraying must be recommenced,



The Cultivation of Limes: 1I.

By Professer . B Marrison, CAM.G., M.A., Director, and
7K. Bancioft, M. L. LS., Assistant Director,
Deparivicat of Science and Agricviiure

IL

— -

INTERPLANTING,

Tae minimum planting distance recommended for lime
trees in the previous article on good flat land was 20 x 20
feet, while on steep slopes it was considered that the trees
cculd be planted as close ax 16 x 16 feet.  The vigorous
growth attained by the trees on good land in the eolony does
not, iu our opinion, permit of their being planted closer to
cacli other witLout undue interference resulting from the
feeding area Leing too small for the roots of fully devel-
oped trees. If the trees ave  plaunted at the  above dis-
tances it i obviously inadvisable to interplant any per-
manent crop among them: while on the other hand, the
spacing of teees at greater distanees apart, xo as to allow
of interplantine being done, must interfere with the eco-
nemical working of the cultviation, since from the points
of vield per acre and especially of low cost of labour in
collecting the {ruit, it is desivable to have large numbers
of trees of the same kind per acre, provided that they
do ot iiterferc with cacl otlher's full development.

Interplanting of vubber with limes ix very strongly
condemned, inasmucl as (apart from the above consider-
ations) the presence of an intercrop with rubber inczbases
the cost of eollecting latex from the latter to an extent
whieh at {he present range of prices for rubber is pro-
hibitive.

2oth Para rubber and lime trees are essentially surface-
feeders, their roows forming an anastomoxing network near
the surface, while hoth are very susceptible to root
diseases. ’
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COST OF ESTABLISIIING A LIME CULTIVATION,

The establishinent of a lime cultivation may he effected
either from virgin ¢r secondary forest or from an exist-
ing or abandoned cuitivation.  In the latter 'ecases the
actual amount of preparation of the land required will de-
psnd on the condition of the land previous to ‘the  com-
mencement of operations for lime planting. It is not
possible under these circumstances to. give even an ap-
proximate cstimaie of the probable cost of preparing the
“Yand. We prepose, therefore, to confine our pstimate to
the cost of establishing  a lime cultivation from forest
land in the colony. :

The plantation should be laid out in 50-acre sections
with narrow belts of forest treex left standing between
the different sectione.  The tops of hills should not be
bared nur chould very steep slopes he denuded of their
forest growth. [f is essential from the point of view of
high wields of linics per tree that the trees be protected
from the prevailing 1winds.  Occasional gusts do not do
much harm but exposure to persistent winds results in
grate injury to the young growing shoots, giving rise to
whet is krown as “stag-head.”

Flat, low-Tying river lands have to be empoldered -and
must b provided with drains which arve capable of run-
ping off water fairly rapidly. The usual practice is to
lay out thiese lands in loug, relatively nmarrow, rectangles,
ot beds smrrounding them by wide trenclies for draining
purposes aid throwing the earth so derived to the outside
of the treitciies 1n ovder to make up the dams.  Smaller
crosg, Jraing, resuldng in the production of approximately
square or smail rectangular areas, arve led ;in to these
larger chunnels and the water is thus run off at low tides
of the river. When the estate has been laid out, and, if
on flat land, empoldered, the forest is underbushed and
felled and the timber stacked for burning. The drainage
of the different seciions is then attended to.  After this
is completed the land is lined, heled and planted.  The
subsequent operations are supplying, weeding, mulching,
pruning, and th» {reatment of diseases and pests.
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1ilE ENTIMATE PER ACRE.

The following is an estimate of bringing {o the bearing

stage i Gtho year) wn zeve of limes in a cultivation of 100

arres - $ c

Trees, Appiivition, Rurvey, ete. . .. 51

- Underbusting, Petling, ete, .. .. Lo 1200
Bmninge, Cloaripe. Restacking and

Paming . .. .. .. .. 15.00

Liniug aund Haioive .. . .. 3.0

Planting . .. .. . .. 2.00

Cost o Thants . .. - . 1.20

Weeding 1st year) .. .. ..o 12,00

“ 2 veav) L. .. .. .. 9.00

. {ord venryo .. . .. 600

" (e veary .. .. . .o %00

.- (oth veary .. .. . .. 6.00

" (Gth veary .. .. .. .. (.00

*Superintendence .. .. . .. 60.00

Buildings .. - . .. .. 15.00

Other Operations o Contingencies, say .. 9.29

TOTAL .. . 163.00

The above csiimate provides for thorough bhurning and -~
elearing of the forest and for fairly clean weeding. It
does not inclade roads which are necessary on an estate
m the intericr of the colony, or  drainage.  The cost of
vart roads may be estimaeted at o $200 per acre and  of
deainaee on an estate in the interior. another $10. Oun
the low-lving land on the rviver bauks no roads are re-
guired as the trenches serve this purpose; the drainage of
chese lands ix, lowever, more costly and may be estimat-
ed at 13 per acre for establishwent and $3.00 pev acre
per annum for maintenance, making a total of $30.

The cost of bringing an aere of Hmes to  the beaving
siage in a enltivation of 100 acres may, therefore, be
taken ronghly as $195 or £40 12« 6d.

PACTORY, MACHINERY, ETC.

The machinery veqiired depends to a great extent ou
whether concentrated lime juice or citrate of lime is to
be manufactured. In the former, ihe cost of the machin-
ery will Tie lexs than in the latter case. The following i
" #This i‘r'm;lwir.';(";ﬂ{lluf'(‘r(i/_;rn_ }h(k‘ilzsllrnl[r)’“()ﬂlrl “that the whole of the ex-
penses of supervision falls on the  area established under limes. The
larger this area is the lower the cost per acre for supervision.
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an esitmate for a citrate factory capable of dealing with
{000 to 10,000 barrels of fruit per annun:

Lime mill, 3 rolls, (steel), 20 x 11 inches .. % 370.00
Oil Engine. 5 LI .. . - <. S16.00
Boiler, one 6 H.P'. Vertical, with Feed Pump 630.00
Foundations, Conerete blocks, 31, thick,

with' width  to suit Mill, Engine and

Joiler, vespectivelyv . .. . .. 10800
Lngineers and Porters erecting Mill sind
Kugine .. .. .. . . 300,00

Vat Still, Gfe diame. by S0 hich, eap-

able of distilling 150 gals of Time juice

per hour .. .. . .. .. $0.00
Vat for cocling worim, say 4 8 S high .. 30.00
Goose Neck 12 0ns 1o 3 ins, or 9 jns. (o

3oinx, and Pewter Worm, 30 .03 jus,

to % incl ontles .. .. . .. 200.00
Pilter for ot juice from Still .. .. 30.00

Rimalt Rleam Pomp with brass havrel and
plunger, capaciiy, 200 oals. per hour,

with 208 copper piping, 1linches diaineter Hhon
Small Centritugal (28 ins, Basketi with

Fneine.  Capacity 1000 Ths, Cigrate

per hour . . .. . .. GOD. O
S000 calss Ve for rajn water supply . 0.0
Siall Pamp for water supply: capacity,

A0 ealxe per hour L. .. . .. 126,60

Nentralising Box.  capacity, 100 oals.,
made of 2in. planks, outside measire-

ments, Kx4 LN 300 deep . .. .. 25,01
Two washing Boxes of same size ax above . 50.)
Dreving Oven, SO square feet, protected

Trom weather by Heht vool and sides 36000

IPactory Buikling, incinding airing room,
U Yaboratory, lime froit store and  nished

citrate store .. .. .. .. . 960.00
Laboratory fittings .. .. .. .. 50.00
Steam and \‘.'ntur Tiping, Valves, ete. . 300.00
Juice Receivers, Gutters, Steainers, ete. .. 100.00
Transportasion . .. .. e 129500
Contingencies. 10 per Cent .. . . 512.00

Torarn .. R S ()0
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For making concentrated lime juice the following is ai
stimate for a plant  capable of dealing with 8000 to
10,000 barrels of limes per annum:—

Lime Mill, 3 Rolls (steel), 20 x 14 inches .. % 370.00
0Oil Yugine, 5 111 . . 316.00
Beiler, oue ¢ H.P. Vertical, \\lth I‘ced l’ump 630.00

Foundations, Conerete Blocks, 3 ft. thick
with width to swit Mill, I‘ngine and

Boiler, respectively .. .. .. . 108.00
Engineers and Porters cvecting Mill amd
Engine .. . .. . . J00.00

Vat Still. 6ft. diam. x 5 ft. high, eapable
of distilling a charge of 130 gals. per

hour .. .. . . .. 0.00
Vat for cooling worm, say Ul N 3ft.
high .. .. . .. .. .. 30.00

Coose Neck, 121ius to Jins or 9ins. to

J3ins. and Pewter Worm, 30 ., 3 ins.

to % inch outlet .. .. .. .. 200.00
Small SRteam Pump with brass barvel

and plunger: capacity, 200 gals. per

hour with 2001 copper piping, 1) ins.

Hameter . . .. . .. 54100
Var or coolie tank for water supply .. 30.00)
Small Pump for waler supply: capacity,

300 wals. per houar .. .. - .. 120.00
Juice Leafers, two. womden .. .. .. 50,00
Storage Vat 500 pals. .. .. 50.00
Sabsiding Yars, five, size; 21, k“m@ X "tt

fiing x Bft. high . .. .. .. 30.00
Factory Buildinvg .. .. .. .. 73000
Steam and Water Piping, Valves, &e. . 300.00
Juice receivers, (Gutters, Rtrainers, &e¢. .. 100.040
Transportation .. . . .. - 275.00
Contingencies, 10 per (ent .. .. .. 380.00

- Torar .. o $4189.00
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A proprietor possessing an area of say 20 acres would
recguire at the commencenrent, the followine equipment :—

Hand or eattle mill .. .. .. $180.00
1 Copper tayche, 50 gals. .. .. .. 150.00
1 do. 80 gals. .. .. .. 180.00
2Vats 276" x 2 6" x5 .. .. .. 20000
[

TorarL .. .. $530.00

Shoull the propriector be desirous of making dixtilled
oil of limes, then he will require a still’ of capacity 50
or G0 oals.

Later another tfayehe will be  required  of 100 eals,
danacity. A storage vat, and a copper still will also e
required.

The type of mill given in the above ix a  3-roll horvi-
zontal will, 18”7 x 107, ax supplied by  Messis, Geo. T
Squire M.F.G. Co, Duffalo, N.Y., UT.8.A.

A cheap hand or cattle mill can he made of a green-
heart frame with rolls of tnrned grecnheart.

A complete Tactory for a large acreage should be  cap-
able of preparing lime juice of high gquality from selected
fruit, concentrated juice and citrate of lime according to
the relative market value of these products.  Granite rolls
or a subsidiary mill with granite volls will be required
for making the first-mentioned product.

Tf the factory is run as a subsidiavy to a sugar factory
{he requirements will' naturally be less and it will be
found that several of the above itemis may be dispensed
with and the cost  of equipment therefore  appreciably
logsened.

LAND TENURE AND VALUE,
"Phe following are the principal tevms and conditions
on which land mav be leased from the Crown for culti:
vation in limes:—-

No rent is payable during the first five vears of the
lease, but  the lessee pays an annual rent of twenty-five
eents au acre from the sixth to the tenth year inclusive,
and an annual rent of eighty cents an acre during the
remainder of the lease aud in default of payment of such
rent on the day on which the same is due, the lessee, in

Al
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addition, naysinterest thereon at the yate of xix per centom
per annuut for cach day of such detault.

The lessee shall each  vear plant not  less than  one-
twenty fifth part of the land leased nntil he hasso planted
not less than sever twentyv-fifth pares of the said Jand,
and shall maintain sueh cultivation in good ovder to the
atwimetion of the Governor-in-Council or of such office:
as may be from Fime to time deputed hy the Governor-in-
Connei' to inspect the cultivation.

Tle fecs pavable for obtaining a lease, which must Le
deposited with the application, are as follow —

Apnlieatio L. . .. .. . Lo 83500
Novey —

Areas up 1o 300 acres, per aere .. . 30
Tl aere above S69 and up 1o 1800 . 20
I2ach aere above Lo 10

These clarges meinde Tahour, entting lines, ete.

The Tessee ixoalso required to pay the cost of drawing
np. execating and steaping the lease in Registrar’s Office,
sy 816,20,

1 To be Continued .y

Botany and the Text-Book.
We do not think that Botany  can be tanght with wl-
vantage to children from hooks.  No method of teachine
seems 86 well adapted 1o the wants of junior students as
that of demonstration. A flower pulled 1o pieeces by the
student and the pavts and their importanee  inteligently
explained by the teacher forms a lesson far more valuable
than any to te got fom o text-book,  With a few  sueh
demonstrations from eusilvobtained flowers, taken as they
present themselves, moxt of the elementary  facts reeard-
g flowering planes can be veadily mastored, while "{he
habits of observation and the facility of di;\‘.\‘/w-ﬁnu‘ thus
obtained are invaluable 10 the student. It s, woe fear,
too much the habit in waching horany 1o make the student
prepare a lesson from the text-hook as if it were spelling
o1 history.  This ix really what should he most carefully
avolded, although there  must he o great {emptation  to
proceed with the Look lesson when the plant ix not obtain-
able.
—¢ Natwre,” Vol XXTIL Jannary 13, 188



11

Agricultural Instruction in Surinam

By Mr. J. J. Leys, Gorernment Agricultural Lecturer,
Surinan.

AGRICULTERAL instruction in Sarinam ix totally separ-
ared from primary edncation, ad ix put under the super-
vision of the Director of Agriculture.  The aim of the in-
gfruction is to give to voung agriculturists a theoretieal
knowledge of agriculture.

Tessons are given in  agricubtaval chemistiy,  botany,
zoology, physies, cattle rearing, and dairy work, the tilling
of the =ail amd the use of agriculivural tools, and  the
principles of manuring Parvticular directions ave given
for caltivating agrienional and gawrden plants and froir.

A course for vonng farmers lasis two vears, of 10 sehool
weeks each and 12 holiday weeks.  Every week a lecture
is given lasting three hours. The first vear of the comnse
is used to give the pupils some theoretical knowledee, in
order that they et an inxight into some of the problems
of Mature, such as the life of  plants and animals,  the
movement of water in the soil, and the atmoxpliere, and
to make them  acquainted with words  and  expressions
whicl they witl meet in after vears when they read books
and papers on acricultural subjects. Thisx ix the object

of the dessons in chemistry, botany, zoology and phvsies,

The second year is devoted (o practical knowledge—the
tilling of the ~oil, tools, drainage. mannring, cattle-rearving,
dajry work and the  cultivation of agricultural  plants.
Thdse plant: ~vhich  are eultivaied on the farms of the
neighhourhood are treated more fully.  For instance, the
cultivaiion of cacno, coffee, cassava, rice, Tava, sweet pot:-
toes amd ornges iso treated quite fully in my eonrse
Domburg becanse my pupils there spemd their lHves in enl-
tivating those plants, whereas the students at my conese
given at “ Recond Road ™ tone hour west of Paramaribo)
do not grow  cacao or  coffee o rice, o I do  not (reat
those plants <o fully—the cultnre off bananas and water
melons comes in instead.  Cattle-rearing is also fully gone
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into in the Second Road ecourse as the place is sitnated
in a steek-raising districr. Ko the local cirenmstances
fix what branch of Agriculture will be treated the more
fully.

THE AGE-LIMITS FOR PUPILS.

The minimum age at which the pupils are admitied is
15 years. At that age they have already some practical
experience. A maximum age is not fixed, so that we have
pupils of forty and [forty-five years of age, farmers who
are at the head of a business or managers of plantationg.
Now and then excursions are made to a  plantation ov
farm.

The lectures on eattle-rearing arve at present contined to
the cov: and the pig: in after vears it may he possible to
{reat of horge and donkeyv-rearing  and  poenltry-raixing
The different brecds of cows are considered, the improve-
ment of the steains, crossing, feeding and cattle food, the
treatment of milk and the making of butter.

THE TREATMENT OF SCHOOL TEACHERS.

School teachers who  wish to take  suceh a course mnst
have a certificate in agriculture. Every two years 2
special! examination will, in the fatare, he held to enable
them to obtain thix certificate,  The examination will last
two days, the subjects heing the same ax those treated in
the course for yvonng formers. Of conrse, the teachers
cannol study by them=elves, they wmnast have guidance, and
to give them this ¢ regular course of  two years ix pro-
vided, forty weeks being untilized in eaeh vear. The  lee-
tures— which include experintents—are given on Natwrdays
from 9 aam. tHIl 1 paue., with half an hour for vest, from
11.30 to 12.

The First Year (Primavy) Lectures are given from 9—
10.30 in Chemistry by Mr. Leys; from 10.30—11.30 | in
Physics by Mr., Levs: and from  12—1 in  Agriculfural
Botany by Agriculinral Assistant Drost.

The Second Year (Secondary) Lectures are given in the
Tilling of Soil, Orvigin of the Soil, and Manuring by Me,
Huizinga, Director of Agriculture: in Botany and Zoology
by Mr. Leys: and in  Agricnltural Botany by Mr. Drost.
We try to nnite theory and practice by visiting farms and
plantations: in course of time we shall try to establish
Model Gardens.
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WORK IN THE COUNTRY DINTRICTS ENCOURAGED.

If a school teacher, after having followed a course of
two years, passes his examination, he  gets a  certificate
with $41 as a premium wherewith {o pay hix expenses in
buying books. The only thing he has to do now is to try
and gather a number of Doys (minimum 135) of 15 years
of age and upwards, in his native {own or in the neigh-
bhourhood. If he suceeeds in getting that number he is ap-
pointed ¢ headmuster” of  a course deseribed  under the
name of “Course for Farmers’ Boys” His galary ax an
agricnlural teacher is $220 if he lives ina country  dis-
trict—in Puaramaribo it is $140. The extra $80 ix given
asg an inducement for the teachers to go and work in the
courtry districts.

The time has not vet arrived to speak of any success,
We started our primary courses in March, 1915, and our
secondary couwrse in May of the same year. Not before
1917 shall we he able {o speak of results.  In that vear,
when our first secondary cowrse ix completed, we shall be
able to start primary courses under  ceriticated  Suwrinwn
teachers,

THE PROSPECTS FOR TiHE FUTTURE.

In ovrder to help these teachers with their difficult work
we needs must have some experience;  that is why T have
started fwo  primary comrses  conducted by myself.  One
course 1s given at Domburg, six miles  up the Surinam
river, and the other at Recond Road, four miles west of
Paramaribo. The fitst is attended by 40 pupils, the second
by sixty. These courses have heen running wow for seven
months, and the pupils are  following the lectures  with
great interest.  Some of the boys have to walk six miles
to attend the lessons.  If the students show the same in-
tevest when the primavy courses are conducted by -Suri-
naily teachers, then our suceess is assurved.

Generally speaking, the agricultural courses in Holland
are given according to the same method, and there we may
speak of a big success,  Every agricultural teacher, when
he starts a comde, is strougly . advised to establish a
school garden—mnot to make agriculinrvists of his boys, (for
if he thinks that, he will always experience that school
gardens are a failire) but to impart to his papils a love
of Nature and ground them in the first principles of agri-
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culture and the use of tools.  In Europe, at least, every
hov, when grown up, will have ! large or a smallb gay-
Ten i which e will work for recreation or for economic
purposes.  The value of o school gavden s even greatev
too the agriendtoral teichor than (o his pupils: by its
nweans Le remains in contact with practical agrienltnre, he
= able to communicate his expeviences to the pupils of his
aoriculiural conrses, and he finds demonstration material
for his lessons. ;

Sunflower Qrowing for Seed.

The sunflower wiil grow in almost any soil and in any
chiwmate. Tt will bear cold  or heat, drought or rain. It
is subject to no dikcase. and to no clmatic disqualifici-
tion.  Tlhe cultivation is very simple. The plant is not
at all pavtieular, but prefers dight, rich, well-drained soil.
I+ is advisable to sow carly—say, the heginniug of Nep-
tember-——to secure pertect maturity.,  The quantity of seed
vequired per acte will vary from 4 1o 6 1h. It <hould be
sown a Jrills 56 between the rows, and the seed dreitled
wards Le thinned out, il found necessary owing  to  ex-
uberant  growth, to ensure full exposure 1o the  sun—a
very peecessary condition. As the plants have a habit of
apreading their branches  and heads in snecessive Tavers
over each other, thinning is generally necessary.  When
12 i, bich a stipht carthing up benefits the plants. Sun-

flowers wich many heads  do not  ripen the seed  evenly,
therefore it is better {o cultivate a species producing only
one Larae head o each plant.

The “Tall Mammoth Russian ™ isx such a variety, and
mav b planted closer. 1o produces more seed  than any
other sort, and can  he obtained  from  most  seedsmen.
Tt has often produced  flower  heads 15 in. in diawe-
ter and Learing over 2000 seeds, o

The 'eaves of the snntlower, when sun-dried and ponnd-
ed, and mixed with meal or bran, make good fodder for
mileh  cows. The oil expressed is almost equal to olive
[BIRE

We are not sure of the wholesale price now ruling for
the sead: before the war it was quoted at £12 per ton.

~“Queensland Agricuttural Jouwrnal,” April, 1915,
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The Birds of British Guiana.

By Charles B. Dawson, S.J., M.A., (Oxon)

L

I purpose in fhis and in . following articles t0 give
brief, general description of  all  the Classes, Orders,
Families, and Genera of ihe hirds of the Coloity with some
account also of their Labits, charactevisties, and affinities.
I shall freat separately such  species as are (ypical, ab-
normal, or it any way worithy of special mention, The
reader s supposed to he familiar with the specimens in
the loeal Museum and o have some knowledge at least of
Ornitholngy.

There are in the world upwards of seventeen thousand
species of birds known to science, of which this Colony
an boast some seven or eight hundred.

I append a complete list of the Colony birds wlhich I
bhave cempiled from the Hand-List of the British Musctin.
I may remark in passing that there  are  many more
specier of birds found in this Uolony than are notiied as
such in that Hand-List, (1899-1912).

A few  vears ago, 7he _trgosy published  a list  of
Colony birds drawn up by i Rodway from the speei-
mens collected by Mrv. Quelch, B.Se., the former Curator
of the Museum, but it is now out of print and, moreover,
needs revision, Previously, in ilie vear 1834, Oshert Sal-
vin, M A, "R S, published a list of British Guiana
Bivds in the © Ibix’ barzed upon a series of collections
wade by Henry Whiteley during  the vears 1879-845 but
this a0 is not now precurable and would need revision

To the former of these lists I am indebted for the Ene-
lish names of many birds.  Where no English name  ap-
pears to exist [ have ven{ured to supply that defect by
one suggested  either in the Latin title or by some  peen-
Hacity of the bird iizelf: this T have indicated by a dag-
ger, thus: §. I refrain from naming a bhird from its dis-
coverer, as for instance, * Whiteley's Toucan,” beecause such
nares ave no real indication of the bird itself; T prefer
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to call this particular bivd, “the Sea-green Toucan,” since
seq-green is it prevailing colour. And so of others. Call-
ivg a Lird after the name of a place is open to the same
objreticen.

Where the specimens in the Musum  do not represent,
s least at present, the whole Class or Order, I have in
dicated absent forms by an asterisk: and where species are
doubtful, as Dbirds of (lhis ¢olony, or are only chance vis-
itore, I have marked them thus, (7).

Some apology may he thought necessary for the order
I have adopted in preseuting the different Clusses  and
Orders  Birds have aftinities, whether of habits or struc-
ture, in so many direciions, and the conelusions of Reience
are at nresent «o eonflictineg and indeterminate, that T have
felt mysgelf free to follow an arrangement of my own.
s T have placed Eagles and Hawks at the head of the
list becanse they are the most masterful of all the feathered
trilbes s not hecanse T am nnaware that, in  the order of
evoluten,® Ratfifae (of cxisting birds) are generally placed
in that position. 8o also I have placed Ruogar-hirds and
Heomming-hivds in juxtu-pusition because,  whatever and
however diverygent, their procoss of evolution may  have
heen, they have strone ontward affinities and resemblanees.
Stmilarly also swifts and swallows, king-fishers aud  jaga-
mars,  Where no such strong outward affinities are pre-
sent I hegre heen content to follow the provisional con-
clusions of Seience. and thus I have placed cuckoos near
pirots, and wood-peckers near toucans. Fmrther, T have
placed tvreant-birds near harbets and the  two Orders of
barbets vogether for the sake of mutual comparison and
contrast. So of other forms. In all cases their scientific
statas ix clearly denoted. At present the whole arrange-
et of Hirds in Classes and IFamilies ix, to say the Jleast,
mere or Jess fentative. It is doubtful whether a final and
sativfactory sottlement will ever Le arrived at.

irbs or Pray.

Under this popular title may he inclnded all  raptorial
Birds suel ax Lagles, Vultures,  Hawks, Harriers, Duz-
zerds, Kites, Faleons: as well e Owld and  Night-jars.

¥ There are no! wantin: Ocnithologists wh v uld deseribe Penguins (Sphewistidae)
as the most ancient form of Lird.
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It has been convenient also to include the solitary Colo-
nial specimen of the corvine family, the Jay. The Colony
has more than its due proportion of raptorial hirds, there
being some fifty species of hawks and vultures, twelve of
owle and the same nuwber of night-jars or goat-suckers.

Valtures vumber twelve genera and twenty-six speeies.
Hawks, including all the rest, some  eighty genera  and
four hundred and eighty species.

Hawks and Lagles may at onee be recognised by their
upright and dienified carviage, their piercing and  intelli-
gent eves, hooked  heaks and powerful claws o talons.
The feiwales are gencrally larger than the males, but not
so hrightly coloured: in some speries, notably among the
harriers, the females ditfer so entively  tfrom  the  males
rhot they have often been mistaken as hirds of  differeny
species.

Vuliures are the scavengers of the carth and may be
kuown by their bave heads, and less  powerfnl feet.
They feed on cavcases which they casily descry, as thev
soar aloff, by their telexcopic vision. Their xense of smell,
as ig tle case of birds generally, ix weak.  Theyv do not
disdain to feed on flesh and offal in a high state of putre-
faction, plunging their heads into the reeking mass.

The Harny Eayle is the most powertal of his masterful
{ribs and is =0 named after the fabled monster of classic
TIore. He 1anges throughout tropical America and preys
upon «reh mammals as sloths, fawns, pecaries, and mon-
Xeve. He must not be confounded with the Crowned
Buzzard. a bird of different calibre.  Buzzards are slow
and lieavy of flight and some of them content themselves
with such fry as small * lizavds, amphibiang and  even
beetles.  One of theni, the Awlbilled Buzzard or Kite (as
it is "called) has a slender, hook-like, maxilla (o1 upper
beuk) dexiened for extracting smnails from their shells. In
case of necd. bnzzards aud  some other hawks will even

feed npon leaves and berries.

The Osprey or Pishing Hawk, is an eagle in size and
power and feeds entively on fish which it procures by div-
ing, sonetimes from o great height, info their watery ele-
ment. Its outer toe or talon is reversible; and thus it is
able to hold its slippery and struggling prey securely.
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Its range is world-wide and it has bLeen known to breed
in Great Britain Tt wax formerly classed among falcons,
but is now regarded as belonging to a separate family.

Faleons are bold, long-winged, swift-flying hawks; and
cuase their prey with vigour, seizing it as it flees, with
egreat skill.  They are distinguished by having a notel-
ed masilla. To thix class Dbelong Kesirels, Hobbies, and
the Dbeautiful Merlin.

Kites may generally be known by fheir forked tails.
One of the 1most remarkable is  the Nwallow-tailed Iite,
which. a¢ it soars on ligh after the wanner of its tribe,
might cazily be mistaken for a large swallow. Kites ure
closely related to Buzzards.

Under the term Hawk arve included all diurnal raptorial
birds that are not Bagles or Vultures, Buzzards or Kites,
Falcons or Harriers. 'The word is used in a general sense
of all these bhirds.

Harricrs were originally so named from their habit of
Larrying poultry.  They ave distinguished by having a friil
something like that of an Owl  In  flight they  resemble
Juzzards, hut walk more quickly on the ground. They
atfect tLe opem country and prey upon suakes and froge.

The Caracara or Carrion lawk is a connecting linlc be-
tween hawls and vuliures, having the structure of  the
former with the habits of the Iatter. It runs easily and
quickly upon the grouund,a thing nncommon among hawks,
and is often seen in cowmpany with the Dlack  Vultuve.
There ave several other kinds .of hawks which have similar
characteristics; but uo' in such a marked degrec,  Carva-
caras, when other food (fails, will cat insects, woroe and
seeds.

The Black Vulture, crvoncously called the Carrion Crow
or Murkey Duzzard, of which there are four species in the
Coleny, is 1 common object. He may De seen at all times
either soaring high in the air, or scrummaging around a
Jdead dog or fowl thrown out on the rvoadside. At a dis-
tance flLese vnltures might easily be mistaken Dy the un-
initiated for small turkeys, hence their alternate popular
name. On the ground they move with a hop and a stride.
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The King Vulture is so designated from the gaudy col-
ours and coruncle that adorn his bald head, giving him
‘he appearance of being crowned; not from any courage-
cus or kingly qualities.

Eagles and large Vuitures build their nests amid rocky
fasinesses; falcons often choose rocky ledges on crags in re-
Yired plae2s; hawks build nests of sticks in trees, or even
otilize the abandoned nests of other birds. The smaller
valtures build their nests on the ground or on low shrubs in
retired places.  On this account, the Black Vulture has been
almost exterminated in Jamaica by the Mongoose, unfor-
tunately introduced into 'thay country, for these animals
love eggs.

Hawks’” eggs are generally heautiful objects {0Os-
preys’ particularly so), being streaked and blotched
with rich red, brown, or purple. The cry of hawks and
eagles is a peevish sneer or snarl; that of vultures gener-
ally a grunt.

. Hawks arve recognised as enemies by all the feathererl
tribes and mobbed without mercy whenever they appear.
It iy a common sight in Georgetown to see the Chima-

Chima Hawk pusued by Kiskadees o1 even Swallows.

Hawgs axp Veorvres—(Colonial.)  Cathartidifories—
Accipitriformes. ‘
Fuagle-libe forms (Aquilinae.)—
Osprey or Fishing Eagle Pandion haliactus,
Harpy Lagle Thiradtus harpyia.
Crowned Iiagle (ov Buzzavd) Horphnus guidanensis.
White-breasted, o1 Crowned

b Hawk-eagle Spizactus ornatus.
*Plack-breasted, or Crowned
Hawk-eagle ’ tyrannus.
Black Hawk-eagle Npiziaster melanoleucus.

Cathartidiformes——

King Vulture Gyparchus papa.
Black-headed Vulture (Car-
rion Crow, ete.) Cathariste atratus

(urubu )
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Yellow-headed Vulture

Turkey Vulture

Yellow-and-red-headed Yal-

{ure

Buteoninae—

Common Buzzard
Lesser ’

Short-tailed
fronted)
(Grey-barred Sparvow Buz-
zard (or Hawk)
Cammon Chicken Duzzard
{great-billed)
White-handed Red Buzzard

( White-

Black-necked Crab Buzzard
Black-headed

Kites—

b hod

White-necked "
Streaked "
Black Chicken .
Wattled Chicken “
Suail-eating Buzzad or

Kite
Ghrey Snail-eating Buzzard

or Kite
Swallow-tailed Kite
Cayenne 5
Heoked-billed ”
Yellow-faced "
Pigeon-Hawk \
Grey or Pale ”

olyborinae. Carrion hawks—

7The Brown Caracara

T*White-necked

Rhinogryphus (Cathar-
tes) perniger.
Ruinogryphus (Cathur-
tes)aura.

Rhinogryphus burrovia-
HUS.

Tachytriorchis albicau-
datus.

Tachytriorchis abbre-
rviatus.

Buleolu brachyura.
Asturnia nitida.

Rupornis Maguirvostris.
Heterospizias Meridion-
alis.

Busarcellus negricollis.

Buteogallus acquinnoc-
tialis.

Leucopternis albicollis.
’ nmelanops.

Urubitivga urabitinga.

’ wnthracine.

Rostrhianies sociabilis.

) leucopygus.

Llanoides furcatus.
Rogerhinus .(Leptodon?
cayennentis,
» uncinatus,
Gampsanyr siwainsoni.
Ictinia plumbea.
Flanus leucurus,

Polyborus chericay.
» tharus,



pieces

in the form of pellets,
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Rlack Caracara or Tick
Hawl

White-billed or Dush Car-

rion Hawk
White-headed or Chima-
Chima Hawk

Accipitrinac--

White bhreasted Harvvier-
eagle

State coloured Harrier-
eagle

*Blve Harrier-eagle
Spotted Harrier ‘
Rlack Harrvier
Wihite-brieasted Iarrier
Red-necked ”
Yellow necked .

7 Breast-plated Goshawk
Small Sparrow-hawk

*Red-leeved Mparrow-hawk
TCapped 5 »

Falconinae—

Large Merlin (or
Small Merlin (or Baridi)
{ White-throated)
Orange-breasted Hobby
Cackono Faleon {Double-

toothed)
‘Tath Falcon
Small Kestrel

American Sparrow hawk

Owls--—Like Hawks, these birds have powerful
hooked Deaks and an crect carrviage.
is not so powerful, for whereas Hawks tear their prey to
betore devouving it, | owls generally
whole, and afierwards 1eject the bones with fur or feathers,
They may be recognised at once

daridi)

Ibycter ater.
’ americanus.

Milvago chima-chima.

Herpetotheres cachinans.

Geranospizias caern-
lescens.
’ gracilis.
Circus maculosus.
Wicrastur melanoleucus.

. mirandollel.
’ ruficollis.
» gilvicollis.

Astur pectoralis.
Aecipiter subniger
{(tinus.)
' bicolor.
' pileatus.

Fualco fusco-coerulescens.

,,  albligularis.
5 aurantius.

Harpagus bidentatus,

" diodon.
Tinnunrulus (Cerchnis)
isabellina.

Tinnunculus (Cerchnis)
sparvaria

talons,
The beak, however,

swallow it
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by their catlike visage and forward stare, The face is
surrounded by of frill. gepeyally of  white feathers; the
feathers of the head are  Jooge and fluffy, and in conse-
quence it looks much laveer than it really is. As they
ave, with few exceptions, noctwrnal in their habits, Nature
Los provided them with specialized eyes, highly developed
ears to eatel the slightest sound, and soft featherg to
enstre a noiseless flight. Nome are adorned with tufts of
feathers on the head that look like horns or ears; bhut
these are of no importance in determining Ovders  orv
species.  Theve i= o general uniformity in the plumage of
owls: nene are highly coloured: browns, dull vellows and
buffs, with white, and occasionally black - markings are
the prevailing tints The iris of their abonormally large
eyes is Iwight amber which gives thew a malignant look,

Owls arve divided into two distinet families, differing
from each other in the structurve of the sternwm or breast-
houe: Ntriginae, including the Screech Owl, and Bubonidace,
including the Tawuny Ow!l of  Engiand; nearly  all the
species in fhis Colony belong to the latter family, which is
farther distingnished by having a reversilile euater toe, like
that of the Osprey. This, at will, it can turn right back
as it geverally does in perching.  The Rereech Owl ix cos-
mopolitan, Leing found in ahnost all countries of the
world. It is the Dan-Owl of Englimd.  The cry of owls
is strange and weird ; sometimes o sereecl, sometines o
wail as of someone in pain, apd at other times o bavk or
“woof””  They build their nests in holes of trees; or make
no nests at all, simply laying their eges ou the decayed
wood. The eggs are glossy white and splieroid in shave;
the vouneg are covered with down.

Hawk-Owls ave dinrnal and have lost to some  degree
their owllike peculiarities, the facial dise, and prominent
eves; and their finffy feathers.  The Hawk-Owl of she
Colony, Ciccaba hululn. is noticeable as having hawk-like
plumage.

Burrowing Owls, found in  both North awd South
America, are also mainly dhmmal in habits. They live in
warrens, either made by themselves orv, as it were, vented
from other animals with whom they live in perfect agree-
menf. In Novth America they may be seen living in har-
mony with praivie-dogs, rats, squirrels, or badgers; in
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this colony. with armadillos, large lizards, and even rattle-
spakes. TLey sceemr to have established a wmntual ftruce,
They feed oun small mammals, hirds, veptiles, and insects.
Tkey have almost lost their frill or ruff.

There arve twenty gencra and more than three hundred
species.

The Ol Bird —Intermediate hetween Owls and Night-
jars, is placed the Gnacharo or Oil-Bivd, now said to breed
in this colony. About the size of a crow and with 2 simi-
Tur heak, it has stitf bristles in cach side of the gape, its
plumage being chocolate and grey, barred with dark brown
or hlack and spotted with white. The legs are feeble, but
the wings are large. I inhabits dark caverns, congregat
ing in large numbers, and ounly issuing forth at night to
fecd on oilnuts and fruit. It bhuilds  its  nest of clay
wherein are deposifed about four white eggs, often very
dirty, The young are so fat that the Indians take them
for the purpose of extracting their oil, which they use for

lampg, ete.  In this way, thousands are slaughtered.  In
sewe plices the young are esteemed as a delicacy, though
theiv odour ix said to Le that of cockroaches.  Only one

species of this bied is known.  Their ery is a loud, croak-
g, rasping utterance.

Night-Jars or Goat-suckers ave partly owllike in strue.
ture and  partly like =wifis, having affinities  to  both.
Needless to «ay, thein second name  is founded in a fie-
Hon,  Like Owly, they are c¢hiefly  nocturnal in their
hahits. Tkey make strange noises; sometimes with a harsh,
metallic ring, hence their name. Ntrangers to the hush
are sowctimes surprised at duxk by hearing voices, calling
from all sides in mournful tones, * Who are you?” This
8 the Nyctidromus albicollis, which is very common in
e places.

Night-Jary frequent the open, laying eggs on the bare
rround. There they crouch during the day and will al-
nost allow themselves to be trodden upon before moving
Af They do not perch upon trees, but will lie along the
yranches.  Their plumage is soft, and moth-like in colour.
Cheir eggs are mottled with purple. They feed on moths
md beetles which they pursue with open mouths; their
mpe is enormous and is  generally  beset  with strong
ristles. :

N
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Certuwin species of (he genus Chordiles are semi-diurnal
and may sometimes be seen ehasing their prey with vig-
our in  Dbroad daylight. There are twenty-three genera
il one hnndred and forty-nine species.

The Jay is our solitary example of its kind and has no
affinities in this colony.  Its habits are not known. The
European JTay feeds on berries, fruit, young birds, and
eges, and in England  has almost  been exterminated on
account of the devvedations it makes in  orchawls and
pheasant rnns, It bunikds ite nest of twigs and roots aud
therein lays from four to seven eges of a light green col-
our closely freckled wirh olive.  Our Colony Jay has proi-
ably similae habits. OF the Crow tribe, there are sowe
farty generw and some two hnudred and ecighty species, of
whicle abouf sixty wpecies helong to the New World.

OwLs (Colonial).  Sitrigiformes.

Owls—

Large earved Owl Bubo virginianus.
Small , . Asio Clamator.

i Sharp-sighted Owl Pulsatrir perspicillula.
Collared “ » torquala.
Neops “ Ncops brasiliana.

,  Roraima Owl ., loraimae.

*Tufted Reops " wo tricapitla.
Guatemalan Seops Owl o guateniafae,
Seopg Small-caved Owl w  Hsin,
THawk-Owl Ciceaba virgola.

Brown .. - halunla.

Moth Owlet Glucidivin phalacnoides.
Burrowing Owl Npeotylo cunicularia,
Nereeell Owl  Barn Owl)  NStrie flaminea.,
Ntcatornithidae »  perlota.

The Oil-hird (?) Nteatornis caripensis. »

Night-jars (Caprinculgidac.)—
The Great Night-jur (or

goatsucker) Nyctibins grandis.
Jamaicean Night-jar (or ,

goatsucker) " fumaicanensis.
Long-taited Night-jar - longicandatus.
Sharp-winged ., Chordiles acutipenuis.

*Grey-rumped Nyctiproyue leucopyga.



Fleccy .
Schomburgh's .,
scissors)
White-Collared Night-jar!
Who-are-you? Night-jar

(Night-flyer)
Ggiana Night-jar (nar-
row-faced)
tRed-necked Night jar
Small Black Night-Tar

(water-

Podager nacinda,

Hydropsalis Sehomburghi.
Lurocalis semitorquatus.

Nyetidromus albicollis.
Ntenopsis cayennensis.

’ ruficervie,
Caprimulyus nigrescens.

»  Red ’ ' rufus.

Crows (Corcidae,)— i
The Guirna Jay '
*Purple n A '

Cyanocoras Cayanus.
riolaceus,

TyrANT DBIRDS.

These birds Lelong to the great Order of Passeriformes
and are thus distantly velated to the Colony Jay.  They
ame only found in the New World. The name appears to
have been first given to the King-bird of North /Ameriea
on account of its holduess in attucking hawks and  even
eagles and driving them off., It is hardly applicable to
many of the colony species, though our Kiskadee certain-
Iy merits the title.  In habits, some ot theses birds re
semble the Euwropean shrikes or bufclier-birds; others,
the fly-catchers; and one at least, (the Cofton Birdy the
wagtail. The family comprises many different forms, bat
all are insectivorous, some varying their diet with fruil.
and the laveer forms with eges, voung Dbirds, and small
lizards.  None are gaudily colowred; brown, 1ed. grey,
dull-vellyw, with markings of hlack or white ave the pre-
vailing tints, relieved in the Kiskadee and others with
bright yellow, and in the Pyrocephalus  rubineus with
bright scarlet. The scissor-tailed Tyrant-Bird is  remark-
able for its long, forked, tail, and the Royal Tyrant-Diid
for its half-moon crown-like, crest.  The mnote of these
Pirds is generally loud and harsh; there are no songsters
among them.

The Kiskadee (sometimes written Qu'est-ce-qu’il-dit from
a fancied resemblanee of its loud note to these words) is,
in thix celony, facile princeps of his Order. He is the ad-
monjtor of Weds eenerally, and is in evidence everywhere,
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TIe must not be mistaken for the Slender-billed  Tyrant
3ird which is the same in colour and markings, but is
smaller, more retiring and has a bill proportionately much
smaller, nor yet for the Broad-billed Tyrant-Bird which
is larger and has a very broad bill; this hird, however, is
xoldom seen, being very shy and solitary.  The Orange:
crested Tyrant-Bird is also marked the same, but is small-
er than the Slender-Lifl.  All these birds have orange-col
ouved, silken feathers beneath the black feathers on the
top of the head and all shew them occasionally; but the
latter named more than all, hence its name.

The Pigmv Tyvant-Bivd, ov Pipitorie as it is  callel
from its persistent note, is like a tiny Kiskadee, but haw
no coroniv  The Fork-tail was once a common ohject  in
Georgetown : the Corton Bird is still to be seen along the
trenches; the Grev-headed, amd  the Rustic Tyrant-Bivds
Are YOIy common.

There are come eighty genera and abont four hundved
and sixty species.

TYRANT-Bigps (Colonial). Tyrannidac. Co
Pesseriformes—

Kiskadee Tvrant-Bird Pitangus sulphuratus.
Slender-tilled Tyraut-Bird ' lictor.
*<mall . “ o parvis.
Braad-billed - - Megarhynchus pitangua.
Orange-crested .- Myorzetetes cayennensis.
Yellow-breasted . ’ sulphivreus.
Pale-yellow-venrted Tyrant-

Bird (?) " luteiventris.
Muff Tyrant Bird Tyrannus rostratus.
Grey-headed Tyrant-13ind " melancholicus.
Rejgror-tailed | “ Muscicora tyrannus.
Brown-tailed " ' Myriodynastes audar.
TRolitary - " " solitarius.
Searlet-breasted |, " Pyrocephalus rubineus.
Rustie “ - Elaineca pagana.
SWhite-capped “ “ albiceps.

7 Olive brown “ " » olivina.
Smedb-brown " " Mionectes oleaginus,

Black-and Wite Tyrant-
Bird ((otton Bird) Fluvicola pica.
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White-headed Tyrant-Bird

Pigmy oo o
*+Ornote ” ”
+Spotted ’
*+White-hrowed Tyrant- Bn d
(Roraima)

1The Sea-shore Tyrant-Bird
+The Sprightly ) -

+The Moustached .. "
7 Red-tatled " v
*iYellow-vented “ .
————
T8tripe - faced ”"
tRuddy Tyrant-Bird (Ro-
X amm)

THelmeted Tyrant-Dird
“r8tripe ¢ \)p(*d Tyrant-Bird
T Beantiful- Teasted T yrant-
Bird
IDark-headed Tyraur Bird

Arundinicola leucoce-
phala.
cinereum.
pictum,
maculatum,

Todirostrum

”

”

Mecocerculus lewcophrya.
Ochthornis littoralis.
Copurus leuconotus.
Platyrhynchus mystaceus.
Rhynchocyclus ruficauda.
flairvan-
tris.

3

Wt ?) Fusearthmus zosterops.

’ russatus.
Colopteryr galeatus.
Hapalocerus striaticeps,

Habrura pectoralis,
Leptopogon mnauroce-
phalus.

* Rlackfronted " " . wigrifrons.
tIly-eating “ - Myiopagis gaimardi.
TRuddy-capped “ - " ruficeps.
1Dusky . WA 7 Myiopatis semifusca.
*+Harmless - " Oriithion incrme,

T Fieree “ (?) ’ acer,
*+Superh " Tyrannulus elatus.
T8lender-footed .- “ Tyranniscus gracilipes.
+SLort-hilled - WAy Empidagra brevirostris,
TWhite-necked " " Legatus albicollis.
s, King Tyrant Bivd (or

Roval) Onychorhynchus regia.

‘§'Roavdvd Tyreant-Rird Myioliius barbatus.

*+Ruhy . ’ erythrurus.

Roraima Tyrant- Rird

(red streaked lead)
+Freckled Tyrant-Rird
tOlive b w(?)
+Flaming "
TThe Swatths T \mnt Bird(

- roraiwmae.

" nacrvius.
Empidonar olivus.
Horizopus ardesciacus,

?) Planchesia fusca.
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7The Fly King Tyramt-Bivd  Wyiarchus tyrannulus.

iTLe Bold “ . " feror.

? “ pelzelnd.
T The Grey .- " v phuconotus.
T The Striped “ " Fwpidononus varius.
*Swallow-fly - ' FEmpidochanes salvini.
*Ash-colonred 5 " Najyornis cineracea.

JARRETS AND PUFF-Bikps.—These birds devive their name
from the barbs or bristles with which their mouths ave
beset, though they are by no means the ounly bivds thus
armed. The Barbets of the colony may be compared with
the Kiskadee in size and form, and also as regards their
powerful beak ; biii they belong to a different Order, namely,
the Coraciiformes. There are two diftevent families:  the
Jneconitae or ¢ Pulf Birds ™ which are nearly related to
the Jacomars, and the Capitonidae or » Big-heads,” rolot-
e {o the Toucans. The former belong eutirely to the
New World. the latter are also found in Africa, India and
the Dast. :

The feet of ull these hivds are zygodactyl, that is to say,
there are two foes before and two bebind.  Barbets feed
on fruit and herries with occasional insects,  They build
their nests in holes of trees which they themselves, if ne-
cessary, excavate in the decaying wood.  They lay white,
shining eggs.  Their note is generally long, loud, and ring.
ing A species in India ix called the © Copper-¥mith 7 on
acconnt of the resemblance of its  interminably  repeaied
note to the sound of a hammer striking metal. The
plumage is often brilliant with contrasts of scarlet, purnie,
vellow or blue, bright green often prevailing. They ave
shy, arboreal birds, seldom appearing in the open. There
are twenty-eight genera and about two hinndred and eighty
kpecies, of which fovty-five Capitonidae and sixteen
Bucconinae belong to America.

BarBeTs—( Colonial.)

Bucconinac—
Cojlared Barvbet or Tuft-
Rird Buceo collaris.
*Long-billed Barbet or
Puff-Bied »  macrorhynchus,

*Dysou’s Barbet n  dysoni.
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Large-billed Barbet Buceo hyperrhynchus.
*Onl's » 5 ordi.
Tied . »  tectus. ,
Spotted . »  lamatia. o
White-breasted (soft-
feathered) Malacoptila fusca.
Red-billed Barbet (Soli-
tary) MHonasa nigra.
* White-rnmped  Barbed
tSwallow-winged) Chelidoptera tenebrosa.
Cavitoninge— 3
Red throated Barbet Capito niger. ' '
*Golkden Barbet or Puff-
Bird . wuralus,

Kixe-Iisuers—These birds comprise a well-marked fa.-
ily of which the Lpglish iKingfisher may be taken as the
type.  They are vemarkable for theiv large heads, speai-
like beaks and, as a 1rule, for ! (he gorgeous, and often .
metallic-like Tustre of their plumage. They ave divided
into two sub-families, the Veedininae and Haleyoninae, the
latter family called the Wood-Kingfishers, being found as
losevibed, and feeding upon insects, reptiles, worms, ete.,
td only oceaviopally on fish.  The former ave expert fish-
¢ and have thus given the nawe to the whole fribe.  8it-
fing solhtary aud motienless for a long time by the side of
1 pool or trench they may be scen suddenly to dart like
m arrow into the water and seldom do they fail to bring
w4 struggling vietim. The feetr ave exceedingly small
‘or the size of the bhird and are zygodactylous: ihe shor
wegrlet tongue is shaped like an wrrow-head.  They lay
‘heir globular, shining white eggs in loles  of trees or
ks of streams.  According to legend, Zeus changed Ceyx
md Rleroue into Kingfishers, while the father of Alcyone
almed the weather while they formed their floating nest
ipon the ocean! Their note is generally nothing wmose.
han tcit-teit or tit-it; but in some species, a loud derisive -
augh. There ave in all, twenty genera and some  two -
wndrod species, of which eleven only belong to the New
Norld.

Mor-Mote.—-Closelv  related 1o Kingfishers  and  {he
tollers of the Old World, are the Mot-Mots, al twenty-
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four species of which belong  to the Neotropical regions.
The Houtouli of this colony is a good example. In habits
they resemble the Wood-Kingfishers, feeding on insects
lizards, ete., apd also fruit.  The feathers are loose and
often beautiful in colour, green or greenish red prevailing.
The Houtouli and some other species nibble off the vanes
from the two long tail feathers, making them raquet-like.
The legs are short and the feet small; and, unlike King-
fishers, they have three tloes in front; theiv tongue
is a long, flat, bristle: the beak is serrated. They
layv their ecggs in lioles of trees or banks. Their
cry-is a mufied note, something like: mot, wot-mot-mol,
mot-mot, and sometimes, very loud, like the mufiled bark
of a dog. They are by no meuus shy, but this may Dbe
fdue to a want of inteliigence.

PR B

KiNaristgrs—¢ Colonial),  Alcidinidae.

Collared Kingfisher Ceryle torqualta.
».  Belted " w  aleyon.
" Amazonian . W mmazona, A
White-and-Green King-
fisher " americana
Rufous-and-Green King-
fisher - inda.
Pigmy Kingfisher teyve-
browed) " superciliosa,
TDappled-winged King-
fisher (?) w  stictopera.

Mor-Mors,
" Tbe Houtouli Aomotus monotus (or
motmota.)

JACAMARS —Thexe bivds greatly resemble Kingfikhers in
outward appearance aud in their mode of catching theiv
prey.  Sitting motionless upon some high bhranch of a tree,
they will suddenly dart down with the swifthess of an
‘arrow upon some insect flying helow, and with unerring
aine. Tt will be noticed that their beaks are slenderer and
sharper than Kingfishers' and their phonage softer and
mevre brilliantly metallic, being  generally coppery  or
golden-green above and veddish below. They are found in
the ¥Neo-tropieal regions. On account of the peculiar
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priltianey of their plumage rhey have heen called Larvge
Humming Bivds, The sexes are alike. They nest in holes
like Kingfishers and  like  then, lay romndish, shinine
white eggs. The Parndise Jacaniar is characterised by a
median pair of long, tapering, tail feathers. The King-
fisner-Jagamanr dilfers from all the others in possessing ouly
three toes, (he hallux being absent.  There ave X geneia
and twenty-two species of these hirds,

JacaMars—Colonial.y  Galbulinae.

Paradise Jacamar [ rogalba paradisca.
Green S, Galbula virvidis,
*Red-taited Jacamar “ ruficauda,
White bheaked Jacamar “ albirostiris.
*Bright-vented ” “ lencogasier.
Brown " Birachygalba Digubris,
King-fisher R Jacaiaraleyon tridactyla,
Tle Great o Jacawerops aured,
Trocoxs —Trogous ave singularly beautiful bivds, forw-
me a distinet class. They are  somewhat hawk-like in
form but very ditferent in calouring. Bright, metallic

blue or purple above, pale yvellow  Dbefow, with delicate
markings of white. black or grev, are common celourings.
The feathers are soft and silky uxd the skin so thin and
tender that they easily come off with  rough handling;
there is no nnder-down.  The tail-feathers are often curi-
cusly squanred and are often barred or striped, hawk-like,
underneath.  [n the Quezal  ( Plharowacrys nocivio)  the
tail upper coverts extend enormonsiy beyond  the rectrices,
the two mediun ones being  (he longest, The  bivd is
fennd Jn Contral America and probably not in this cofony.

The 1411 is wide at the gape and beset  with bristles.
The maxilla is notehed at the ewd and both mandibles ace
sftem, 1oothed or serrated.  The feet are weak and hetero-
dactyl, the second  toe heing  reversed—an arrangement
anignie anong the bivds. They live in the thick forest and
fee-l prinecipally upon fruit and inseets which they take on

he wing. Theiv Hight is noiseless and rapid but short

and  jerky., They are  generafly  stlent, bt sametimes
o v o o .

ek, whistle or chatier.  They lay their roundish eggs

f white, fielt bine or "t in holes of trees which they witl
make or enlarge on a rotten tree or stump.  While most
of the Trocons belong to America, species, generally of a
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more sober* hue, are Found in Africa, India, China, and
the East. That they ave ancient forms ix shown by the
discovery of the Trogon gallicus in the lower Miocene of
France. The order includes some fifty species, included in
five genera.
TroGoNs— Colonial). Trogonidae.
Quezal or Long-tailed

Trosoen (7) Plaromaerus mocinno.
Masked Trogon Trogon personatus,
Green-easted Trogon ” atricollis.
Purple-breasted » ’ viridis,
Blue-hieaded - " meridionalis.

Red breasted . . melanurus,
{To be Continued.)

Guarantees for Lime.

The Staffordshive Cluunber of  Agriculture has called
attenticn to the necessity for farmers geiting a guarantee
when buying linie. A case wax instanced where a pareel
of 20 tons of lime was purehased, and was fonnd, on an-
alysis, to Le practically worthless for agricultural  pur
poses,  The connty agricultural instructor expressed the
opinion that farwees shonld not buy lime which contained
lese than 80 per ceut. caustic lime.

— ¢ Pertilizers and Feeding Stuffs Press,”
November 21, 19141,

Thomas’ Phosphate (Basic Slag).

“The lime contained in basis slag, ie, Thomas or Slag
phosphate, is itself of considerable value; it supplies what
is often 2 mnch needed  base, and on old grass land in
particular, its effect in bringing the soil pot:ish into solu-
tion, .ad in promoting the oxidation of the nitrogenous
reserves in the soil ix very marked; on tillage Jand also,
tluf] ‘]in-o is of assistamce in improving the textnre of the
SR

< Ao D Hall, ML FLR.S, formerly Dirvector,
Rothamsted



The Cultivation of Vegetables: LI,

By J. F. Waby, 1.5.0., F.L.N., P.R.H.S.

»  Just after ihe publication of my last notes on the Cal
tivation of Vegetables the writer of * Notes on Agricul
tore ” snggested  that  the * Nunewah ™ o “Loofah ™
should have been included in the list of desirable vege-
tables. [ do not consider there is mueh use in giviug in-
struction for cultivating an article which needs no culti-
vation, one which will grow anywhere and anyhow. The
coolies grow it and use it, vex, but I have never heard of
anyone «lse doing <o, except for the purpose of obtaining
ripe fruits for uxe in the bath. The young fruits are too
hitter for the white man, and [ do wot think creoles use
them. Al that is necessary is to dig up a small mound,
add a litrle manure to improve the soil, put in 2 or 3
sceds, give the plants something to  climb  on, a little
water occasionally and the crop will follow.

Had the writer mentioned the other species, the * Ghin-
gee,” Luffa acntanyula, 1 conld have undevstood that a de-
girable vegetable had been omitted, for this is one worth
growing, being very delicate in Havonr and without birter-
ness. 1 recall the civcumstance of a well-known  doctor
here who applied to we for a few young fruits of this
“Glingee ™ which  he had vecommsnded to w patient, a
well-known official of the colony, who was  very ill and
needed some delicacy to tempt him to eat. 1 was fortun-
ate in being able to supply what was needed and  they
were greatly relished by the sick man.  This plant needs a
little cultivation and good soil: the rough dealing as with
the * Nunewah ™ is not sufficient: cousequently, like other
vegdialles which need a little attention and don't get it,
it is rarvely to be met with.

THE “ GHINGEB.”

Plant it as you would any good vegetable in good soil,
with plenty of space on  which to climb, free from ob-
structions and shade and it will do well. TUse the fruits
wlen very voung, betore fibre has been formed; hoil them
as voung squash, and serve hot with a little Dbutter, pep
per and salt,
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The frait of the * Nunewah ™ is smooth and the skin
when ripe, peels cuasily, bur that of the ** Ghingee ™ is cor-
rugated with sharp edges, the skin adheres to the fibre
and will tear off in swmall pieces. 1 believe the Chinese
use the filre of the rvipe fruit as soles for xhoes and slip-
pers. it helne tense and springy.

The * Hat-puteah ™ or = Fivefingered Loofaly,” Luffa sal-
putead. This is another Lautfa well worth growing. 1 had
nof seen it for many years uptil 1 eame across it again
slort while ago in the Market. Tt is quite ax good as
the “ Ghingee.” The fruit is small, about the size of a
medinu-sized banang, and grows in bunches; 3-5 together,
uot singly as in the other (wo speeies.  Use in the young
siate before fibre is formed.

THE SWORD-BEAN NOT POIXONOUS,

The Sword-bean, Cunarvalia ensiformis—'This bean has
been grown in the Botanic Gardens for severat years for
the puipose of obtainivg seed to distribute as  w soil im-
prover by green manuring.  The plant had the reputation
of being uidit for consumption as a vegetable, being sup-
posedly poisonoux.  There heing so many vegetables grown
for table use in the Gardens | had no wish to “ beli-the-
cot 7 in attempting what was fikely to turn out dixadvan-
fageons, <o | never fricd my hand in that  divection. A
friend iu town, who was told of its reputation, asked for
a few zeeds, erew the plants.  when the finit wax  ripe
red the <helled seeds ax o vegetable, both as a side dish
and in soup, and pronounced them excellent. There being
nie baterl afler-effects the xinister reputation of the plan
was done sovay wiih for good =0 far as the yipe  seeds
were cencerned. Rat U considered that as the viper seeds
were frnocuous the voung green beans  would be so also,
and shondd be tried,  as they seemed  likely to provide a
goold gieen vegetable with little trouble.  Ou cowing to
reside in town I obtained a few seeds and grew the plauts.
A¢ soon as the beans were sufficiently lavge T had  (hem
picked, tried them atr home, and wax delighted with the
experiment.  For anyone who has little space for growing
vegetalJes {Lis should prove st boon and wonld give a con-
staut sepply Tor very little tdouble.  Plant a couple of
seads together in small mounds of good soil and as they
Legin to grow give a few branched sticks to c¢limb on, or



35

if a fence is available plant the seeds heside it, giving say,
4.0 feet Petween the mounds. In a short time the Ffruits
w'll be produced; pick the beans before the seeds are form-
ed, trent thew  exactly as French-beans or the “ Scarlet
Runner,” iLe., slice and boil till tender.  Five or 6 beans
will De sufficient for a good dish.  Nave a  few beans to
ripen for another sowing.,  1'or large families, or where
tLere are many persons to participate, plant about a dozen
monnds. The beans arve very prolitic and are decidedly
worth growing as a vegetable.

Selling Basis of Lime Juice and Oils.

Conecentreated liwe juice is sold on the basis of its citric
acid content. The juice is quoted on the basis of a stan-
dard “ pipe” of 108 gallons, containing 64 oz. of acid per
gallon. A pipe is therefore cquivalent to 6,912 oz, oy
432 1b. of citric aci.d.

A West Indian hogshead of concentrated juice (100 oz.
per gallon) contains about 52 gallons, and is  equivalent
to three-fourths of a standard pipe. A\ pipe contains 432
Ih. of elitric acid; a West Indian  hogshead 325 1. Tu
commercial analyses the eitrie acid is uentioned as crys-
tallised acid, containing ouly half a molecule of water in-
stead of one molecule, as would be done in the case of or-
dinary analysis.

—“ Bulletin of the Imperial Institute,” Vol XIIL,
No. 1, 1915,

A Good Rubber Tree.

A (Dava rubber) tree in the Waterfall garden, Penang,
twenty-eight years old, has been tapped yearly since 1896,
aud has given during the years 1296 to 1913 (inclusive)
a total yield of 981bs. of rubber, the average for the last
three vears Leing just over 13 Ihs.

—¢ Gardens Bulletiv,” Straits Settlements, 1914, 1,212,
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Planting Table : Number of Trees per Acre.

The following table of the number of trees per acre
obtained by different planting distances will be useful to
readers of “ The Journal.”

T i | i , ] [
a A N o
! H 19| 14( 15 16‘ 17 18‘ 20 21! :327 24 30 32 36[ 40,

»

g1&435363\31]29027225(5‘)431217207;19&18114.%13012410@
1123638021259 2420226 213 20 IKLLTBL65151121 113103 90
1431125022220710118011’100148141199103J97 88 79

J29024%20ﬂ193181170161145 BSLB2TLE 96 90 52 72

6:272(226/194/181/170160'151/136/129{128]113 90| 85. T7. 68
rlﬂ25621&18617016015014412812%116100 85} 80 73 64
18242201172@6119114)131101115d10h00 80| 75 69 60.
20217/1811551145/136 1281211108103 99 10 72/ 68 62, 54
2120717%14@138100122115103 98, 94| 86, 69| 64 59 51
22/198165 141 132|123 116110 99 94| 90 82 66| 6L 56 49
24/181/151/129118/113,106:100) 90| 86} 82| 75 6¢ 56 51 4o
30145121103 96/ 90\ 85 80| 72| 69| 66| 60, 45| 45 11 36
32/136(113 90185 80 75 68 64/ 61 56, 45 42| 38 84
361241103 5% 82 77/ 78 69 621 59, 56 51 41 38 35 31
40108,90 10;12rh8 61 60 54 511 49 45 86 34 31 27

' 1 . . i )

|
!
Y

The method of using the table ix simple.

Select in the top hovizontal line and on the vertical tine
on the left the numbers corresponding to the planiing dis-
tances: follow along the lines until the vertical line cutx
the horizontal: and the figure at that point gives the
number of trees per acre. Thus 16 x 20 = 136 trees per
acre: 32 x 12 = 113 trees per acre: and so on.

R .

A Valuable Cow.

What is claimed to he the cliampion dairy cow of the
world was sold recentiy in the United States for £1, 020,
which is Delieved to be the highest price ever paid tox .1
dairy cow. This cow, 3Mayrilma—a Guernsey—has a
vearly record of 19,673 Ib. of milk, containing 1,0731D.
of butter fat.

—-“Queensland Agricﬁlfnral’ Journal,” March. 1915,
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The Curing and Preparation of Jamaica Ginger.

IN November 1914, the Board of Agriculture distributed
to certain planters rhizomes of Jamaica ginger for trial on
a small scale. Good results attended its cultivation when
grown under favourable conditions.

Jamaica ginger, as is well-known, is the best grade of
ginger on the market at the present day, realising a price
of 55/- to 75/- per cwt.

The following information regarding the curing and pre-
paration of the product, issued by the direction of 8ir
William Robinson, K.C.M.G., for the use of District
Agricultural Boards in Trinidad, is here published for the
use of those who ave engaged in ifs cultivation :—

“ (inger is propagated by the smaller pieces, prongs, or
protuberances of the root, each of whieh throws up two
diffevent stems: the first bears the leaves, amd rises to the
height sometimes of three feet or upwards. but its nsual
growth seldom exceeds 18 inches. It thrives best in a rich
200l soil; thevefore one which has been recently cleaved
from wood is well adapted to the culture of it, more
especially as it is supposed (o be a great impoverisher of
land. In such a soil it grows so luxuriantly that a hard
or large spreading root will weigh near a pound. It is,
however, remarked that what is produced from a clayey.
tenacious soil shrinks less in scalding, while such as is
raised in richer, free, black moulds loses considreably in
that operation. The land intended for the cultivation of it
is first well cleaned with the hoe, then slightly trenched,
and planted about the month of March or April. It at-
rains ifs full height and flowers about Aungust or Septeir-
bery and  fades towards the cloxe of the year. When the
stalk is entively withered the roots are in the proper state
for digging This is generally perforwed in the months of
January and Febrary,  After being dug they are picked,
cleansed, and gradnally scethed ‘or :scalded in boilinge
water; then spread ont and exposed every dayv to the snn
till %ufﬁ(lontlv dried ; and after being divided  into pareels
of about 100 1bs. cach, they are pa(kod in bags for the
market; this is a]lpd the black ginger. The manuer of
SCﬂlding the voots is as follows:—A large pot or copper is
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fixed in the field or some convenient place, which is kept
full of boiling water: the picked ginger, being divided into
small parcels, is laid in baskets, and plunged in the water:
where it is sutfered to stay for  the space of 10 or 15
minutes, and then spread on a Platform for «drying: but
care is taken during the process to change the water so
soon as it becomes much impregnated with the juices of
the root.
“WHITE GINGER.”

The white sort ditfers but little from the black roois.
The difference arises wholelv from the methods of curing
them; the white is never scalded, but, instead of this easy
process the ‘roots’ are picked, scraped, and washed one ar
a time, and then dried:; all which requires too much pains
and time for any real advantage to be gained in the pro-
perties; though, being made more agreeable to the eye, the
price of the white is mueh higher at market. When the
root is intended for a sugar-preserve, it is dug while tender
and full of juice (the stems at this time rarely exceed 5
or 6 inches in height), carefully picked, washed, and after-
wards scalded, till it is sufficiently tender: it is then put
in cold  water, and peeled  and seraped  gradually.  This
operation may last three or four days, during which it
is commonly kept in water, and the water frequently
changed for the sake of eleanliness as well as to extract
more of the natural acrimony. After this preparation it
iv luid in unglazed jars and covered  with a thin syrup,
whicli in two or three days is shifted and a rvicher put in;
this is sometimes removed for a third or fourtl, but more
lhan three are seldom rvequisite. The shifted syrups are
not lost, for in Jamaica they are diluted with water and
fermented into a pleasant lignor called ¢ cool dvink,” with
some mixture of the chaw-stick, lignum vitae, and sugar.”
—(Long’s Jamaica, p. 700.)

T JAMAICAN METHOD, )

My, W, Bancroft Lspeur, F.L.S., ‘writes regarding the
uring of Jamaica ginger, in 1886, as follows :—

“The wethod pursved in Jamaica is extremely simple.
I'he ginger being about 10 meonths to 1 vear old from the
ime of planting, and having arrived at maturity begins
o wither, the leaves getting yellow and shrivelled. The
‘oots are then dug up, greet care being taken not to bruise
hem. If the epidermis (skin) of the root is injured, it
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discolonrs the product. Afier the voets are dug, they are
carefully trimmed with a sharp penknife and picked and
allowed to dry in the air for a few hours until all the
accompanying carth can bLe rubbed or wiped off with a
soft cloth. The cleaned roots are then placed a few at the
time in boiling water and sealded; and the epidermis s
scraped off with a sharpened bamboo like a very narrow
flexible paper knife.  As soon as scraped they are placed
in the sun undil appureutly free from dampness,  Gradual
drying results in a better product than guick drying. After
this the drying is continued for a few honrs a day in the
morning sunshine and in aiv-drving sheds nntil after 8 to
12 days the fingers break off sharp and clear. The ginger
is then cured und should be sorted, all of one colour heing
kept separate, and the large agnin separated from small.
The water used in scalding should he clear awd free from
iron or excess of lime.”

Mr. J. H. Hart also writes fromt the Botanical Depari-
ment, Jamaica, in the same vear as follows:—

“ Jamaica ginger is eured in (wo ways, one in praducing
the commodity known as ‘uncoated ginger,” the other
“coated ginger, both  saleable in British  or Awmerican
markets,

To produce the ‘ uncoated ginger,” which iz that preparved
for medicinal use, the fresh rhizome is  simply scraped,
washed, and then well dyied in the sun. When thus pre-
pared it should lhave a pale butt hune, a striated and
fibrous  survface, should Dbreak casily, exliibiting @ short
farinaceous fracture with numerous bristie-like fibres. It
is often further prepared by bleaching, being snbjected 1o
the fumes of burning sulphur, or immersed in chlorinated
lime.,  Much of that sold in Eugland ix coated with eal-
catepus matter, either sulphate or carbonate of  caleium.
These bleaching and  covering  processes arve, however,
usually performed after the article reacties the first market.

¢ Coated ginger ' is prepared by being dried in the sun
without removing the epidermis, which causes the article
to assnme a crude and wrinkled appearance.

The rhizomes should be collected after growth is made

for the season, whirh may be known by the leaves turning
vellow and eradually drying up.”
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The Climate of the Principal Rubber Countries.

IN an article on the climate of the principal rubber
producing countries, W. van Bennelen (In “ International
Rubber Congress met Tentoonstelling,” Datavia, Septem-
ber, 1014, “ Rubber Recueil,” Amsterdam: J. H. de Bussy
19135, pp. 145-166, pl. 1), describes the  elimate of the
Amazon and Congo basins,  Ceylon, Malacea, Sumatra,
Borneo. and Java as follows :—

It is stated in general that ¢ the climate of these coun-
tries is purely tropical: that is to s=ay, warm, damp, and
equable. The tewmpevaturve in the plains ix 23 to 27°
(77 to 80.6° F.) declining above the =ea level at the rate
of about 0.6° for every 1000 meters (17 I for every 300
feet). The percentage of moistuve in the aiv is great, and
as a result  {he pressnre of agueous vapour i propot-
tionately high (& 20 mm.) and the vainfall is more abuu-
dant {2,000 mm. =79 inches and move per year) . above all,
however, its evenness in the most conspicuous  feature of
the climate. The vearly  rise and fall in temperature
amounts to only a few degrees and the daily difference far
exceeds the vearly, thougl  even  that is not  excessive,
Periods of drought are seldom  of longer durvation than
two mouths. The force of the wind is slight, and storms
are practically unknown; there are merely the gnses which
are forerunners of the many t]mndohnn ms, and these can
be pretty violent” . - Ceety .

The Medical Report of the United Fruit Company.

Not many large DBritishi husiness concerns are known to
issne Annual Reports, and it is certainly a sign of pro-
‘aressiveness that the American United Fruit Company does
0. As a matter of fuet. few British Colonial Governments
have, until quite recently, pnblished anything so good. The
oper atious of the Fruit Company cvulontlv cover a verv
large area in the tropies. and this report contains several

observations which will interest students of tropical nedi-
cine and sanitation.

~ . —"xdence Progress,” July, 1915.
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The Prospects of Hevea Cultivation in the Colony:.

The following Minnte on the present position and pros.
peets of Hevee hrasilicnsis in British Guiana has heen is-
sued by His Excellency the Governor:

“Mr. P Drayson, who has been manager of Planta-
tion Treed-en-Stein for a short time, hes made certain
statementy regurding the cultivation of Hevea Dbrazil
icnels  (the Para Rubber tree) in British  Guiana,
which arve likely, if not quickly and suthovitatively
countradicted, to cause considerable injury to the pros-
pects of that indnastry.

“ Before comnienting on his statements, T way  re-
mark that for some time the Government has issued
warnings against planting rubber in the coast belt of
the colony within a short distance of the sea where
the sub-soil ix sour or saline.  As regards Phi. Vrieed-
en-Ntein itself, 1 have visited this plantation on sev-
eral occasions and I can speak from personal experi-
ence, acquired in 21 yvears' residenee in the  Straits
Settlements where I saw the rubber industey grow up,
that where  the seedlings have heen kept elean  and
properly caved tor. they have shown growth qnite
equal to the average in the lhast,

“T have seen plantations of  Para rubber in  the
East the tvees in which, when over 10 years old, were
still not much thicker than the butt of a fishing vod,
but that was where they had been neglected and had
Dheen wllowed to hecome choked with grass and weeds
and secondary growth—ihe  same  conditions  obtain
heve.

“ There are certain soilx also  in the BEast where
Para ralher will not flonrish. That is the case lere.

“ At my first visit to PIn. Vreed-en-Stein 1 went
over the whole estate amd Lt saw a few trees, the
only trees then over 4 years old on the plantation,
which showed extraordinavily rapid growth for the
ages given me

“T have nol seenr a single rubber estate in thix col-
onv where the same care is given to the cullivation
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and keeping clean of the trees as is almost the uni-
versal practice in the Isast.  The fact is that Para
rubber cultivation is not believed in yet in this col-
ony, and that proprietors very often are unable to
provide the sum required to ensure rapid growth and
early maturity of the trees.  Theve are few planta-
tions in the East that tap their trees at 4 years old,
and where that is done, it is only a small percentage
of the trees that are tapped,—trees that are exception-
ally developed—and only where mouney is much wanted
in vrder to cnable the estate to be carried on.

“Jt may be quite {vue that some proprictors,—the
instance referred (o by Mr. Drayson is that of a pro-
prictor who has just purchased his estate—have re-
cently cut down I*ara rubber trees. The same thing
occurred in the Fedewated Malay States.  The  first
planter who planted up any considerable area in Para
rrubber cut down sone hundreds of acres of these trees
after they had attained a considerable size, because the
phade of the trees wasdamaging the inter-planted cof-
fee.  Within a very few vears of hig having done this,
the remaining portion ot his FPara rubber cultivation
was worth  over L200 an  acre, the portion left in
cotfee was worth nothing; and the coffee cultivation
was abandoned and the Tand replanted in Para vubber.

“That Jand now forms a portion of the properties of
the famons Lineei Estaies, the premier Rubber Come
pany in the world.

“Mhe statistics published by Government authority
of the results obwined on the Government plantations
in this colony and on private plantations, are uabso-
lutely correct. They have been carried out under the
close personal supervision of M. C. K. Bancroft, who
served in the Agrienltuval Department of the Fedoer
ated Malay States for some years, the country whick
is the most successiul, and the chief, Para rubber
planting country in the  whole world. He acquired
there an expert knowledge of the methods of growing
and tapping and curiug “Plantation ” rubber. Pre-
vicus to his arrival in this colony the results of ex-
perimental tapping here were very unsatisfactory, hut
under kis supervision, owing to the introduction of
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the proper methods, it has been ¢learly proved that the
vield of trees here is fully equal to the yield in the
Eastern plantations.

“Tt lias also been proved that under suitable condi:
tions of soil and situation the trees grow as  freely
and quickh® here ax in the  Federaied Malay States.
This colony has a width of over 200 miles and a deptF
of 300 miles. It possesses large areas of soils of vari-
ous descriptions and large arcas where the vainfall ix
as well spread over the year as in the Malay [Penin-
sila. Tt iy in the same latitude as the Iederated
Malay States and it is ridiculous to contest the fact
that there are tens of thousands of acres here well
adapted fov the planting of Hcerea brasilicnsis, and il
munst not  be forgotten that Hevea brasiliensis is a
native of South America and that other species of
Herea ave indigenous, although the ffevea which is
proved fuacile princeps as a producer of rubber is not
common.

“But when Para rubber, as  other, cultivation is
carried on under expenzive Buvopean maunagement, it
is necessary that a fairly large avea should he planted
in ovrder to spread the cost of costly superintendence.
Unfortumttely in this colony every Cowmpany that has
undertaken the plauting of Para rubber has been ham-
pered with insufficiency of capital or by the doubt in
the minds of the proprictors ax to the real value of
the cultivation or both.

“On the question of the cost of rubber tapping the
Government have given the results obtained by the
Government Officers. The Government management is
admittedly seldom as efficient or cheap as commercial;

» but the results achieved by the Government show that
‘even at 2 shillings a pound, I'ara rubber ecunltivation
if carried out on a sufficiently large scale and with
sufficient capital, should prove very remunerative.

“ Statements such as those that were published in
The Daily Argosy on the 29th Novembegolgive an en-
tirely wreng impression of the prospects of the in-
dustry.

“ A1l trees and plants cultivated are subject to the
attacks of disease and inscct pests but up to the pre-
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sent Hevea brazilicnsis has shown itself especially re-
sistent to the atiacks of disease and insects and to
have great powers of recuperation.  There is no rea-
son to fear that the discases mentioned by Mr. Dray-
son as now  prevalent in some districts  will prove
nore formidable than  others which have been  suc-
cessfully fought and  conquered  here and — elsewhere.
The Divector of Seience and Agriculture has informed
me hie is certain Mr. Bancroft can tackle it success-
fully. WALTER EGERTON.
2nd December, 1915

The Role of Chlorophyl.

A scries of four maize plants were cultivated in solutions
which, for the first two acting as controls, were of ordinary
strength, and for the last two ten tinmes as slrong, approximately
3.4 parts of soluble clements per 1,000. The amount of waler
evaporated by each plant was measured, and on the twentieth day
1his loss of water was made good by addition of the respective
culture solutions, the strength for plants 3 and 1 having reached
approximately 6.2 parts per 1,000, IFrom this date, these two
plants began 1o lag behind the conirols, and six days later the
terminat leaves of plant 4 were chlorotic. Comparing one control
and one experimental plant, it was found that on the twenty-
fourth day the control evaporated twice as much water as the
other, the expenditure of heat being, therefore, 180 amd 99 Cal.
respectively., This difference could not be attributed to differ-
ences either in the chiemical work of the plant, {o external condi-
tions, or to difference in leal surface of evaporation. It could
only come from caloritic energy due to the transformation of
luminous radiations by the chlorophyl. A diminuntion of the
activity of a plant must consequently produce a decoloration of
its green orgaux, and this was found to occur in  the case of
plants 3 and 4, the chlorosix being the means by which  the
plaut protects itself againsi an exaggerated rise in temperatuie.

In the case of the coutrol plant on the day mentioned, when
the expenditure of heat due to the evaporation of the water was
180 Cal., the increase in dry weight was 2 grams, TFor this gain
in weight, about 8 Cal. were absorbed. The author considers
that the difference comes from the chlorophyl, and that it is
rash to attribute to this substauce any immediate action on the
chemical changes taking place during {he assimilation of earborn.
The role of the pigments of the higher plants ix purely physical.

~—“ Journal of the Chemical Society,” July, 1915,
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Presentation to Mr. L. S. Davis.

THE departure for the scat of war of Mr. Lionel Stuart
Davis, Second Assistani  Analyst of the Department of
Sdience and Agriculture on Saturday, Aueust 21st, was
made the oecasion of a presentation to him of a token of
appreciation from the Director and Officers of the Depart-
ment, which took the form of a purse of £18 4s. 4d.,
subscribed to Dy every member of the staff  from  the
Director downwards.

The presentation was  made at a very pleasing
little ceremony, held at noon on the 21st, only an hour or
two before the depariure of Mr. Davis with the Dritish
Guiana Contingent. of which he was one of the first to
volunteer as a member. There were present the Director
(Prof. J. B. Harricon, C.M.G, MLAL) the Assistant Divee-
tor (Mr. C. K. Bancroft, M.A, I"'L.8,)) Messis, G, E,|
Bodkin, B.A., R. Ward, A. Seton Milne, M.R.C.V.8,, .T.
Williams, FL.C.S,, R. Service, E. S, Christiani, K. D. Reid,
L. D. Cleare, jnr., F.I58, ¢, W, Anderson, IT. B.
Franee, and ('. Cameron, Misses M. Van Nooten and
Goring, and the Editor of “ The Journal.” Mr. .J. Wood
Davis, father of Mr. L. S, Davis, also attended at (he
special invitation of tlie Director.

Professor Harrison. in making the presentotion, alluded
ta the devotion to duiy which Mr. Davix had shown dur-
ing his period of service in the Department of Reience and
Agriculture, as well ag in his military capacity as a mem-
ber of the colony Artillery. He was sure that Mr. Davis
would keep wp his reputation for hard work and a keen
sense of dutv, and live up to hix own high standarvd, ax
a representative of the colony with the Dritish Gniana
Contingent which wax now to take an active part in the
defence of the Empire.

My, Bancreft, who followed, spoke of Mr. Davis's prow-
exs in the world of sport, and especially as a footballer
and crieketer in the ranks of the Artillery Sports Clab

Mr. Reid, as one who had worked in close personal con-
“tact with Mr. Davis in the Labovatory, struck a more
intimate note, and Mr. Davig (who was mueh affected and
spoke with much emotion}) in acknowledging the presen-
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tation and the kind things said ahout him, assurved his
hearers that they might be confident that he wonld in no
way disgrace them, but wonld do his duty in whatever
shape it wmight present itself to him.

Mr. J. Wood Davig, who was also much  moved,  said
that the recipient of the presentation was hix only son and
that it had been a great struggle for his wife and himself
to part with him. They saw, however, how determined
the Tad was to serve his King and Conntry, and they
were satisfie? that they were doing  the right thing, at
whatever cost to themselves, in letting him have his way.
He conciuded with a warm personal tribnte to Professor
Harrison for the kindly inferest he had taken in his son
during the considerable mnnber of years in which rhe lad
had been an officer in his Department.

A group photograph was subsequently  taken by Mr.
Willias.

Racial Effect of the War.

For my part, I am inclined to think that the mosi potent
factor is probably the {endency to revert to the racial”
mean, and this may well explain how nations have passed
beith Tittle change through peace and war. Tf the peoples
of onr continent were realdly 1o become  weaker, move
slugeirh, morve stupid. more enslaved to preconceived ideas,
then in (ruth we might despaiv of auy ultimate good arvising
out of the present war. Dut I see no real cause to fear de-
generacy.  On the contrary, we mav hope for an advance,
not perhaps in racial qualities. but in the comprehension
of our environment. Affer terrible carnage, the iniquity
of the wars of religious persecution was at last realised.
So we may hope that this conflict will lead wultimately
to some further extension of the realm of justice in in‘rvtl‘-
national affairs.

—A. G, Thacker, AR.CE, in “S8cience Progress.”
July, 1913.
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Meeting of the Board of Agriculture.

A MEETING of the Board of Agriculture was held on 8th
June, 1915, His Exeelleney the Governor (Sir Walter
Egerton, K.C.M.G,) plesuhn«r

On the motion of the Chaivman (Professor J. B. Harri-
son, CLML.G., M. AN seconded by My J. Gillespie, & motion
was passed recording the regret of the Board at the death
of Mr. J. Monkhouse, who had bheen conunected with the
Board for upwards of 12 years, and its deep sense of the
foss the colony had sustained.

REPORTS.
Among the reports submitted were:—

That owing to the large stock of Rubber plants on
Land it had been decided to sell rubber stumps  at
£12 per thousand.

TEat Ly Ovdinance No. T of 1915 the registration of
Yeterinary Surgeons had been transferrved from the
Medical Board to the Veferinpary Committee of the
Board of Aovienltwre.

That the DPermanent Exhibitions Comwmittee had  re-
ported to the Doard that the Committee had placed
in the British Guiana Museum at a costiof $70, a 2lass
case with the obimt of exhibiting vepresentative speci-
mens of the colony's industries and that representative
sels (of 26 samplex) of named colony woods had
Been preparved for sale. The price per set was 50
centg.

That the rubber yields at Issorora and Christianburg
© during the period November, 1913—May, 1915, had
been 900 1bs. and 112 s, respectively.

That from Mayv, 1913 to April, 191§ 27,613 seeds of
the African Oil Palwm ( Klais guineensis) had been
imported but only 1,293 had germinated—a pereent-
age of 4.05- —aud tlmt (»f 894 local seeds sown  only
29 eerminated—-ic., 3.2 per cent.  During the period
July, 1914—Aprily, 1915, 691 plants had been sent
tiv Clonbrook, ()11(.19111(3@11111113‘ and the Hills Estate.
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AREAS UNDER CULTIVATION,

The Chairman mentioned that jowing to the objeclion
of several proprietors to give cor 1‘e(t returns of areas un-
der eultivation when required for compiling the annual
agriculiural swatisties, great difficulty was experienced in
properly compiling the returns. To obviate this he moved
that under Section 9 (e) of the Board of Agriculture
Ordinance, 9 of 1910, regulations be made providing for
the coliection of agricuitural statisties.  Mr.  Gillespie
sceonde! and the motion was carried unanimously.

The Chairman submitted a “ Guide to the Botanic Gar-
dens” prepaved by Mr. J. F. Waby, 1.8.0., before his re-
tiremevt from  the Department of Sclence and Agricul-
ture. He thought that a gunide was a necessary publica-
tion for the cenvenience of visitors, buf he regretted that
there was no funds available for the publication of such
a work. The matter was referred to the Iixecutive Com-
mittee. :

The Chairman mentioned, with regard to the potentiali-
tes of the Ginger Lily (Hedychium coronarium) as a raw
materisl for paper making. that it was hoped to send
diipment to England for trial.

TIE MODEL GARDENS,

The Chairman intimated to the Board that at their last
Anmmual Session, ‘the Cembined . Court deleted frdm  the
Estimates of KExpenditure the sub-vote for the main-
tenance of the Modei Gardens. He regyetted that action
and considered it the most retrograde step in agricultural
natters that had lLeen taken for a long time. He pre-
sented the report on those gardens which he had prepared
for the Government.

The President and Mr. Clementi pointed out that the
members of the Conrt were apparently nnder a misappre-
hension when they deleted the item, the members  think-
ing the itemn related to school gardens,

The Chairman then moved that the items necessary for
arrving on the audenv—\\ hich should in future be (1(‘\10‘-
nared “ Distriet Gardens "—be included in the next (hdd
sstimates. Mr. Clementi seconded, and the motion was
wereed to unanimously.
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AFFILIATED SOCIETIES.

It was decided that His Excellenc v the Governor be re-
commended to award grants of affiliation to the followi ing
Societizg according to the Board's seale:

Association. No. of Members.  Grant.
Buxton and Feiendship
Farming Association .. .36 $12.50
Victoria-Belfield Agricultural
Society .. . . Lo37 12.50

Jeterverwagting :111(1 Tr]nmph

Agricultural Societ y 56 17.50
Walenaam Farmers” Association 29 10.00
West Bank IFarmers’ Association 26 10.00

$62.50
The following grants were similarly recommended :—
West Bank IFarmers’ Association for

Agricultural 8how in 1915 .. .. $150.00
Model Exhibits at West Bank Show .. 30.00
Sechool Garden Prizes at West

Bank Show .. .. .. .. . 23.00
Contingencies .. .. . .. . 12.50

THE ANTIIRAX OUTBREAK.

The  Chairman reported that since last meeting, An-
thrax lad broken out on several arcas on the Iast Coast,
Demernra.  He detailed the raction taken by the Veterin-
ary Committee to  cqmbat the epidemic.  Supplies  of
vaceine and syringes for inocnlating animals against An-
thrax had been obtained, and up to the time of speaking
ahont 8,300 anfmals had been inocnlated. A nreeting of
the planters of the Bast Coast:had Leen convened and held
at the office of the chairman: and it was decided, as a
Basis for fiehting epidemics, that each plantation should
be held responsible for its own quarantine and jshould
have resident inoculators—the Board stocking supplies of
vacceine for sale to planters and stock favmers and authov-
ixed inoculators.  This had been done. The epidemic was
on the wane: and the district was already practically free
from the disease.
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After discussion, it was decided  that any restricfions
imposed on a district he not removed until after the lapse
of three months from the occurvenee of the last suspi-
cious ease.

The Chairman reported that the colony was free from
Swine Plague and Swine Fever: but that since last meet-
ing, the Vetevinary Commiitee had dealt with an ocenr-
rence of contagious pleuro-pneumnonia on the Iast Coast,
Demerara.

It was decided to confirm the Owrder of the Veterinary
Commitiee, dated  3th May, 1915, authorizing the hair-
man fo wive written  permission  to persong to  drive or
ride animals in or out of an infected arca.

On an avplication from the Rev. Father (. B. Dawson,
ST, MoA S permission to shoot wild bivds in or near George-
town was granted to the R.ACOSD Mugeum  afrendant,
with the distinct nnderstanding  that no Dbirds in  the
Dotanic Gardens he shot.

The Board them adjourned sine die.

A Letter frem the Front

How mnch the wretched payment given to men of Reieuee
i this country is exercising their minds may be gathered
from a letter which we have received from a very capable
Hunior worker now at the front. He says: “1 lave been
hoping that tlie war might have as one good result tlie het-
ter treatment of the seientist in England, but judging from
the Aniline Dye affair, ax I read of it in the papers, things
nre, if anything, a little worse than ever, and the Govern-
nment will make no attempt to utilise the scientific ability
of the country, neither will it give the scientist any oppor-
tunity of working out ity own salvation.

. —" Heience Progress,” July, 1015,
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Hints, Scientific and Practical.

T1IE existence of attraction Dbetween the

T'ensi(;_n and molecules  causes the free surface of any
Surface S K
Eapillarity. liguid {0 become a sort of stretched elastic

film, in tension itself, and exerting a certain
pressure inwards when free. The molecules within the
liquid are cqually attracted in all directions by the surround-
ing molecules, and are therefore in equilibrium; the mole-
cules on the swrface, having nothing en one side, are only
attracted inwards, and so, as a whole. exert a pressure on
the liguid similar to that  which would be caused Dby a
stretched elastic skin over the liguid.

The existence of this forece of * surface tension,” as it is
alled, may be demonstrated by many simple experiments,
e.g., by the familiar fact that a clean needle will float when
placed carefully on the surface of water; or, by the fact
that a portion of any liquid, so small that the force of
gravity on it is not large compared 1o the molecular forces,
immediately assumes the spherical shape. Of all figures, a
sphere has the smallest surface in proportion of its contents,
i.e., the stretehed film on the surface of a drop of liquid
shrinks as far as it can untit the liguid isx packed into
the smallest possible compass, whieh must be the form of a
spheve.

When a liguid and a solid are in contact, the form of
the surface and the resulting pressure or tension depend
on whether the Hquid “wets ™ the solid or not. For ex-
ample, il a series of very fine or “ capillary * glass  tubes
are dipped into water and mercury respectively, the water
will rise up the tubes in inverse proportion to their diame-
ters, the mercury, which does not wet the glass, will be cor-
respondingly depressed.

The surface of a liquid may exert either a pull or a
pressure on {he liguid within, according to the curvature
of the surface, and the greater the curvature the greater
will be the force exerted. It is this teunsion of the surface
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film which causes movements of water in soil, other than
those due to gravity: for exanple, if a flowerpot stands in
a shallow dish of water the whole of the soil within the pot is
kept moist: or if water is poured on to dry soil it is seen
to work outwards through the soil, the water advancing
from particle to particle as it wets them, just in the same
nmanier as it rises up the capillary tubes. When a soil
is saturated the whole pore space is filled with water; if
this =oil be allowed to drain, some of the water is pulled
away by gravity, but much remains clinging round the
particles in the stretched filin condition, the tension in the
film balancing the pull due to gravity. Derhaps the Dest
illustration of the state of affairs in a wet but drained
soil may Dbe obtained by linking a series of toy balls to-
wether and then dipping the whole into oil.  When the oil has
‘ceased to drip it will be seen that every ball is covered by a
thin film of oil, and that between the balls there is a layer of
oil, much thicker in the lower than in the upper layers.
The whole surfacefilin is equally stretched, butthestretehing
in the upper layers is largely due to the pull from the oil
below, while in the lowest layer of all the whole tension
exerted by the stretched film is devoted to holding its
own thick film of oil. It oil be taken away at any point,
the curvature of the filn, and therefore the tension of the
surface in that region, is increaped: a ve-adjustirent then
takes place till the stretehed filin regains the same tension
everywhere, which is etfected by a motion ot the oil to the
place where the temsion has been increased. If the with-
drawal of the oil be continued, ihe film round the Dhalls
becomes thinner and thinner: the more it is stretched, the
more closely it clings to the surface, so that the removal
becomes progressively more difficult; at last the film  De-
comes so much stretched that it ruptures and reunites
again over a smaller surface, hence with a diminished
tension. The rupture naturally {akes place where the film
is thinnest, on the tep layer of balls, which become more
or less “dry,” while the lower Dballs are still surrounded
by their film.

Just in a similar way water will always move in a soil
from a wet to a dryer place till the film surrounding the
particles is equally stretched throughout.

—A. D. Hall. M.A,, F.R.R, in “The Soil.”
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The TuE facts relating to the effect of grass on
Toxic Effect trees can leave very little doubt that the ac-
of drass on tion is due to some toxic effect, at any rate

Trees. . . . .
. when this term is used in a wide sense. The

tree is not deprived by the grass of the food or water
necessary for its welfare; these may be present in abun-
dance but is is incapable of utilising thewn : this is charac-
teristic of a toxie action. Long before all the evidence
here alluded to was obtained, such a conclusion was the
one arrived at and to those who have had trees suffering
from grass constantly before them, during many years, it
would be difficult to arrive at any other. A toxic action,
however, does not necessarily mean that the grassroots
excrefe 'some substance which is poisonous to the tree:
jthere is a considerable amount of debris from the roots
of grass while it is growing, which on decomposition
might form substances poigonons to the tree-roots; or the
poisonous effect might be due to an alteration in the Dbae-
terial contents of the soil.

Independently of anvthing coming from the grass-roots
or rvesulting from their growth, it seemed possible that the
grass might abstract something from the zoil and alter the
proportions ot the constituents reinaining so as to render
the soil virtually toxic. This suggestion, however, has
been negatived by some recent experiments in which the
grass was grown in such a way that it was impossible for
it to draw w13thing out of the soil in which the trees
were growing. These irees were planted in pots and the
grass was grown in movable frays resting on the soil in
the pots; the trays were perforated to allow of drainage
from them down to the trees but the holes were covered
with fine gauze to prevent the grass roots from passing
through and thus there could le no passage of water up-
wands from the pot: to the trayvs. Yet in spite of this
entire separation of the grass from the free, the grass-
effect was still very notiecable and caused a reduction of
erowth amounting to some 25 per cent. These experi-
ments have since been extended to a study of the effect
of grass on other plants besides trees and in every case
examined up to the present, a similar action has Dbeen
observed: in the case of barley the reduction of growth
amounted to 15 per cent.; in that of tomatoes to 46 per
cent.; in that of mmstard to 58 per cent. and in the case
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of tobacco to 71 per cent. One other important point in
connexion with these experiments should be mentioned.
that when the grass is grown in trays as in the preceding
experiments and the washings. justead of being allowed to
pass imnediately te the tree-roots. are left for some time
pxposed to the aiv before being used on the tree, their
acticn, instead of bLeing hurtful. is decidedly beneficial:
apparently the toxic ubstance is oxidised and converted
into plant-food.

The proposition which has been made to account for these
facts—it cannot at present be termed move than a proposi-
tion—is that the growth of grass and probably also of
other crops, give rise, either directly or indirectly, to the
formation of some substance in the soil which is  toxic
towards plant-growth bhut which, on oxidation becomes
harmless and when oxidised serves to render the soil richer,
probably both in organic matter and nitrogen. While the
grass is actually growing, there would be a continuous sup-
ply of this toxin, wliielt would prevent the plants from
benefiting from the increased richness of the soil; but as
soon as the grass were removed, the production ot toxin
would cease and the previonsly grassed soil would be found
to be more fertile than soil which had never had grass
growing in it. This is in accordance with the behaviour
of trees in soil from grassed and tilled Iand. as mentioned
above; the accumulation of nitrogen in grassed land is a
fact which has been known now for many years. It is
probable, however, that no soil would ever be quite free
from the toxie substance, if such exist, which is produced
Ly the growth of grase.

—A. D. Hall, M.A,, F.R.S,, in “ The Soil.”

THE passage of the dissolved substances into

05“}“’:“5 the plant takes place by the purely physical
Plants. process of osmosis, the walls of the root-hairs
(which consist of single elongated cells) act-

ing as semi-permeable membranes through which water or
salts will pass independently, according to the relative
concentration of  the solutions inside or outside the cell,
Should the cell sap be more concentrated than the soil
water ountside, pure water will pass through the wall untit
a certain osmotic pressure (causing turgor in the plant) is
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reached, which varies with the concentration. If, on the
contrary, the soil water becowme more concentrated than the
cell sap, water will leave the cell, the plant will become
flaccid, and even die if the withdrawal of water be too
great. Tt is in this way that plants become * scorched”
or “burnt” by too concentrated solutions of any kind of
soluble salts, such as  are formed when a little soluble
manure, su‘]r. ete, falls upon the surface of a leaf.

Not only will water pass in or out of the cell, but an
cequilibrium will be attained between the cell sap and the
external soil water for each constituent present in the lat-
ter.  If, for example, sodinm or potassium chilorides be pres-
ent in solution in the external soil water, both will continue
to diffuse through the cell wall until their respective con-
centrations are the sume within and without the cell. If
now the potassium compounds he withdrawn from the solu-
tion within the cell by the living protoplasm in order to
take partin the varions vital processes requiring potassiuw.
there will be a fresh influx of potassium until the old
equilibrinm within and without is restored. It is in this
way that the apparent selective action of a plant takes
place; as a rule, sodinm compounds are more abundant in
201l water than wsalts of potassium, vet the ash of the plant
will be found mueh richer in potassinm  than in sodinn.
Sfwilarly acuin the ash of any particular plant will main-
tain a fairly constant composition although grown on soils
of widely differing character. The selective power resides
in the living cells themselves; all substances dissolved in
the =oil water diffuse throngh the walls of the root hairs
into the plant, but will not continue to accumulate therein
unless they ave utilised and withdrawn from solution by
the protoplasm.

Fwrther it is not necessary to consider that the plant
takes up the various salts presented to it as wholes; jthe
process of dilfuxion until equilibiium is attained, of with-
Irawal by the protoplasm and consequent renewal of the
process of diffusion, takes place for cach acid or base in-
lependently of the others. As a rule, a plant growing in
1 nutrient mediwm containing nitrates as sources of nitro-
zen, will withdraw an excess of acid and render the
wlution alkaline, but cases also occur when the medium
recomes acid during growth because the plant takes more
vase than acid. According to modern views of solution, we
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must regard the soil water as a highly ionised solution, and
each particular kind of ion establishes its own conditions of
equilibrinum within and without the cell.

—A. Do Hall, MLA,, F.R.S., in “ Fertilisers and Manures.”

IX olden times diseases of plants were regard-

Geeral o1 as - visitations,) and  allowed to rage

Sanitation. unchecked. In seasons favourable to their

development, their ravages caused widespread
damage and, in some instances, the almost total ruin of a
country; and only the advent of less favourable  vears
brought relief. Iven after it had been proved that plant
diceaxes were due to the action of specific organisms and
that sote steps could be tuken to combat them, little im-
provement resulted at finst, because, in 1he majority of
cases, nothing was done until the disease had obtained so
strong a footing that nothing could be done successfully at
any reasonable cost. The fungus of coffee leaf disease
(Hemlileia vastetriz) was recognised to be a very destruc-
tive pest in 18G9, but it was not until ten years later that
active measures were taken against it.  There is Little doubt
that mach of this delay wax due to a reluctance to admit
that any disease existed: and it is only within the present
century that public opinion in planting countries has come
ta understand that plant diseases are as inevitable as
those of men and animals.  Less than ten years ago the
issune of a circular on a disease of tea brought letters,
either abusive or supplicaiory, pointing out the supposed
injury which such publication inflicted upon the industry;
but at the present day simikue eirculars may be published
cvery swonth without excifing any such response,

This acknowledgement of the inevitability of disease leads
imwediately to a recognition of the fact that it is neces-
sty to Le alwavs en rthe alert to observe any abnormal or
suspicious appeavances, and 1o have inquiry wade into
them ar the earliest possible moment.  Speed is an essential
factor in the treatment of discases, and to deal with any
one of thew successtully it must be attacked in an carly
stave. I flervea, at least, this proposition is thovoughly
understood: and there is little fear that any disease will
be allowed to proceed unchecked or uwnobserved in Eastern
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plantations, so long as the present vigilance of estate
superintendents is maintained. Of course this implies that
the observer has a full knowledge of what is normal in
Teavea. . . .. . A* present many trees are sacrificed un-
necessarily beause the planter thinks they may be diseased,
and sends them in for examination: still, this is erring on
the right side.

But though the recent advance of public opinion in this
Tespect has been extraordinarily rapid, it still falls short
of what isabsolutely necessary. The continued study of
plant diseases has shown what conditions are favourable to
their development, and consequently what precautions
should be observed if they are to be avoided or minimised
as far ax is humanly possible. In short, sueh knowledge
enalles us to advancee from the idea of remedial measures
1o that of preventive measures. 1t is no longer permis-
sible to adopt systems of planting or methods of cultiva-
tion without considering their probable effect when  dis-
eases arise: and in the light of our present knowledge,
that effect can in many cases be predicted with a close
approximation to certainty.  The pathologist should he
consulied beforeland, not five or six years afterwands,
when some disease has already appeared; and in the ab-
sence of any such consulfation he would fail in his duty,
i he did not point out how new or old planting practices
terided to promote disease.

—T1. Petels AL, BLRe,, in “The Physiology and
Diseases of Hevea brasilicnsis.””

Science and the Truth.

Science is not only a fairy godmother to humanity: she
1s Nerself a goddess whose ereat religion and command-
ment to all is {o think the truth. To her and, we helieve
o the vast majority of her genuine votaries, the whole
system of party politics isx based upon a false political
hypothesis and is conducted by means of wilful distortion
of facts and prepense employment of the lying argument;
and we fear that a nation which indulges in this evil mnst
certainly have sunk fo a somewhat low intellectual level.

—*“ Science Progress,” July, 1915.
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Exports of Agricultural and Forest Products.

Below will be found a list of the Agricultural! and Forest
Products of the Colony exported from January 1, to September
30, 1915.  The corresponding figures for the three previous years

are added for convenience of comparisou. i
Product. 1912, 1913, 1914. 1015,

Sugar, tons 50,881 37,720 52,295 63, 7‘)'3
Ruaw, gallons o LE020100 0 1,685,084 LO949,185 2.9388.52
Molasses, casks ... HI 762 8332
Cattie-food, tons ... 3.110 5,313 1,131 1,305
Cacao, ewts. 102 355 374 5149
Citrateof Lime, ewts. U G 19 94
Coconuts, thousands 910 528 1.516 1.5:43
Copra, cwts. 9453 715 1.16 4 1.5914
Coffeo, cwts. T G 727 2,132 1,537
ola-nuts, ewts. 2 4 2
Rice, tons 2,365 5,678 1711 7.001
Ricemenl, tons ... 1.481 1.651 213 232
Cattle, head 413 G678 951 160
Hides. No. 2071 1026 5.7006 2,703
Pigs, No. G07 1,271 999 856
Sheep, head 61 22 131 4
Balata, cwts. 2,180 5.949 T7.740 10,425
Chareoal, Lags ... 50,074 43,761 54.327 42 ’6()
Firewood, Wallaba,

ete., tons 7.202 G,598 8,189 6,345,
Guns, 1bs. 3,011 1,515 8846
Lumber, feet 155,423 425,731 241,220 134,502
Railway Sleepers, No 4,016 6,718 6,127 1,056
Rubber, cwts 1.8 5 7 17
Shingles, thousands 1,645 2,020 1,639 1.508

Timber, cub. feet ... 244,940 301,688 173,130 101,957
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American Enterprise. i

Tre beginning of the year 1916 saw the foundation or ap
enterprise which should have far-reaching results.  This
was the establishment of a Tropical Zoological Researeh
Station in British Guiana by (he  New York Zoological
Society. The objects and organisation of the work ave best
put in  the words of the official organ of the New York
Zoological Society—the “ Bulletin “"—which says :—

“ Early in January, the New York Zoological Rociety will
enbark npon a new scientific enterprise of a most interest-
ing character. Mr. C. William Beebe, Curator of Birds,
accompanied by three assistants, will wsail for British
Guihua, for the purpose of establishing in Georgetown, the
colonial capital, a tropical zoological station, on lines ab-
solutely new, so far as we are aware. The choice of a
location has been made chiefly with veference to the amount
of animal life available within a radius of 500 miles.

“ The prime objects of the enterprise are two in number.

The first is to secure ample facilities for studies of the
evolution and life histories of Lirds, and various problems of
avian development that can be studied successfully only
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with the aid of living material fresh from the jungle. This
is no effort to make a catalogue of the species and sub-
species of the birds of the Guianas, or 10 make collections
of skins  Mr. Beebe proposes to go back as far as possible
foward the origin of the Class Aves, and throw light from
new investigations upon subjects hitherto nntouched.

“ Those who have followed Mr. Beebeis remarkable in-
vestigations in the Zoological Park will appreciate what it
means to place him, with a corps of enthusiastic assistants,
at the edge of a great tropical wilderness teeming with
bird life, provided with all necessary facilities, and favour-
ed by the Government of British Guiana. There, if any-
where on earth, may we expect new light on the evolution
of birds, and the life hisfories of strange species.

“Take, for example, the hoatzin, with its strong presnmp-
tion of tree climbing ancestors.  Up to date, not one living
of tree climbing ancestors, 1'p to date, not one living
hoatzin, old or young, ever has reached a zoological park,
or been studied alive in captivity. Mr. Beebe's laboratory
will be within easy reach of an indefinite number of living
and breeding hoatzins.  Soon we will know more of this
strange species; and it requires no strain  upon the pro-
phetic instinet to predici moving pictures of hoatzing at
home.

“ The second object of the laboratory and its staff will be
the gathering of mammals, birds, reptiles, amphibians, and
insects for the zoological park, and fishex for the Aquarium.
To this end Mr. Donald Carter will be taken from the
Zoological Park Foree ax Collector. Tn view of the great
difficulty that always has attended fhe procuring in good
health of mammals and birds from South America, the:col-
lecting function of the Laboratory will, by some persons, be
regarded as its most important work.  While we also
have great expectations from that line of endeavour, and
very much need the accessions, we feel that the scientifie
work to be done is of paramount importance.

“ Mr. Beebe has been fortunate in enlisting, as Research
Associate, the interest of the self-sacrificing services of Mr.
G. Inness Hartley, an ardent student. of avian life who has
generously volunteered to devote his entire time to research
work with the Zoological Society.
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“Mr. Paul G. Howes, an expert in micro-photography
and the intensive study of invertebrates will take a place
in the tropical Laboratory as Research Assistant.

“The Government of  British  Guiana has generously
offered the use of facilities in the Botanic Gardens, besiden
the privilege of importing apparatus and supplies free of
duty.

“The Trinidad Steamship Company has joined in pro-
moting the whole enterprise by providing for the trans-
portation of collections on most liberal terms, and co-oper-
ating in many matters of importance to the success of the
enterprise.

“ Finally, five members of the Doard of Managers of the
Zoological Society have subgcribed, on a basis of  $1,000
each, the entire sum necessavy for the work of the Labora-
tory, during its first yvear. These gentlemen are Clevelaud
H. Dodge, Mortimer L. Schiff, C. Ledyard Blair, James J.
Hill and George J. Gould.

“The element of novelty attaching to the Society’s new
scientific enterprise will focus  upon it the attention of
Awerican zoologists.  Already there are signs that a  num-
ber of fnvestigators will seck the hospitality that our tropical
station will atford, and not the least of the pleasure ansl
benefit to be derived trom the station by our Society wili
be the satisfaction that can be found in promoting the work
of zoological investigators who never yet have enjoyed such
an opportunity for getting close to animate tropical nature
as this station will atford.”

A pleasing feature has been the inclusion in Dr. Beebe's
party of two ladies—Miss Taylor and Miss Hartley—who,
we understand, are to devote themselves more especially to
the artistie vecording of the results of the work, and who
have already taken to the life involved with an enthusiasia
and  copfidence  which are  iufinitely  refreshing. We
extend o hearty welcome to Do Beebe and  his party
and offer our best wishes for their success: we
applaud the wisdomt which chose Dritish  Guiana as
the site of the staion: Dbut we must confess to a feel-
ing of regret that so interesting a work in a British colony,
and one so promising of valuable results (in the best sense
of the term) should have been left (o the enterprise of
citizens of the United States.
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Areas Under Experimental Cultivation,
1914 and 1915.

The arcas under experimental cultivation at the different
stations of the Department during the yvears were as fol-
lows:—

Products, Acreage. Produets. Acreage.
Rubler, Para . .99 Balata . .. 6
” bdpllllll .2 Fruit Trees o4
5 Other Rorts .. 1 African Oil Palm .- 3
lLimes .. .. ..oo92 Castor Oil .. .
(‘oconuts . .. 30 Tonka Beans .
Coffee . . .. .23 Bananas .. .on
SNugar Canes - . .. 20 Cotton, Nisal Hunp
Glnger Lilies, Car-
Cacao .. .. .. 19 ludovica, Palms, &e. 1
Rice 7 - Ground I'rovisions
{various) .. 5-10

Ducks as a Preventive of Malaria and Yellow Fever.

Ducks, which occur in all regions of the globe, are
among the greatest enemies of mosquitoes, and  couse-
quentl\' of vel]ow feyer and malaria. Theirv value in  thig
respect has Lheen determined s follows: By means of dams
two pools aof equal avea were made in @ stveam. Ducks
were placed iu one and fixh in the other. The forner was
speedily cleared of mosquitoes, while the second continued
to maintain the insects in all stages of development. Wild
ducks werce then introduced (Llltl found to prefet the
inescts to all other foods. At the end of twenty-four hours
ne pupe were found in the pond and after two days all
the larvie had been destroyed. These experiments confirm
tbe observations of William Lockwood, who found that the
duck was particularly adapted to devouring the larvie on
the surface of water, and of McAtee, who found mosquitoes
in the gizzard of a Wlld ducl.

The mosquito has numerous animal enemies, of which the
duck is the most widespread and consequently the most
suitable to clean up urhealthy marshy districts which it
would be too cost!v to drain.

~“The Colonial Journal,” October, 1915,
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Sugar Cane on the Experimental Fields .
Crops of 1914.

(By Professor J. B. Hayrison, C.M.G.0 M.\, Director; .
K. Bancroft, M. 1., I"L.S., Assistant Director; and
R. Ward, Agricultural Superintendent.)

The sugar cane experiments were carried on at the ex-
perimental Ficlds nnder the direct supervision of the Agri-
cultural Superintendent.

SEEDLINGS,

The work in connection with the raising of seedlings of
sugar cane was continued. In all 9,730 seedlings were
raised. Of these 3,510 have been retained at the Botanic
Gardens and 1,517 disiributed to sugar estates in the col-
ony. Of the seedlings retained at  the Botanic Gardens
1,486 were possible crosses; while 315 were selfs.

The more important varieties crossed were:—

D118 x D419 Bourbon x D 419
D118 x Red Ribbon 14399 x Red Ribbon

D118
D118
D 625

X
X
X

D 1399
Java 139
Red Ribbon

D 119 x Red Ribbon
D419 x D 4399
D74 x IN11S

68,860 cutlings of sugar cane were  also distributed  to

2 bl o

estates during the year, the principal varieties being:—
Number of Cuttings

RNeedling Canes. Distribuled.

D 625 5,180
D 11X 9,720
D419 7,300
D 721 10,106
YD 16T 7,560
D 4399 1,500
D 317 7,280

RAINVALL,

The rainfall at the Botanic Gardens from January Ist to
December 31st wax 6949 inches, 21.72 inches less than the
average for the past thirty-three years.  Of that 18.37
inches fell in May alone.  The precipitation was, however,
not unevenly distributed over the vest of the year and
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apart from the customary dry spell from September to
November the weather was more favourable to growth of

sugar canes than i casual obgervation of the total amount
of rainfall would indicate.

The crops on the Experimental Iields were reaped in
December, 1914. The returns were not satisfactory, due
in part to the defective rainfall but more largely to the
long period the various ficlds have been under sugar cane
cultivation without any rest.

The South field was not under cultivation duving the year
as it was considered absolutely necessary to let it fallow
from sugar cane under which it had been in practically
continuocus cultivation for twenty-two years.

RESULTS FROM VARIETIES.

The varieties grown on the North-east ficld which has
leen under continuous cultivation for thirteen years gave
the following mean results:—

Naccharose in

Cane per acre. exrpressed juice.
Varieties. Tons. Tons.
D 721 - .. 21.3 .. . 214
D 118 . . 19.7 .. .. 2.04
D 317 .. .. 19.9 . . 1.93
D 167 . . 184 . 1.91
D 625 .. .. 16.2 . . 1.35
D 419 .. .. 13.9 .. .. 1.46
D 154 . .. 12.4 .. . 1.16

The average charaeteristics of the expressed juices of the
above varieties weve :—
TABLE I.

Powunds pcr Gallon. |

tS[:ec:zjw o Quo- ‘
Variety. IG"‘;;’;@" ‘ 5(,11,1\ ‘tuntof‘ (lz;;)w"bugﬂr
| TEge [Sucrvse 'Glucose| not | Purity. Ratio.
I I Sugar { Q J
D 419 ores 1843| 045 0 273 | 853 244 148
D 118 . 10767 1.745| 055 286 | 83.6 3.15 | 16.4
D67 ... 1074 | 1()76J 059 281 | 831 332! 167
D317 ... Clopry 16461 052 - 958 | 241 316 | 155
D721 11070 16241 085 202 | 844, 23| 12.4
D454 11070 15941 071 252 1 831 445 | 158
D625 .. ...511.0707} L368) 107 263 809 .82 | 168
i {
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RESULTS OF MANTURES,

The trials with sulphate of amnmonia and nitrate of soda
and with applications of increasing quantities of nitrogen
were conlined to the North East ticld. The mean results
were i—

Nuccharose in

. Treatinent.. Cunes per acre. expressed juice.

Tons. Tons.

No Nifrogen .. . A .. 1.24

1501h. Sulphate of Amnmnm .. 185 .. 1.83

3001h.¢ . ’s . 209 .. 2.09

4501b. ’ » .oo235 .. 2.34

No Nitrogen .. o120 .. 122 ..

3001L. Sulphate of Ammonm o211 .. 216

3751b. Nitrate of Soda Lo 17y . 1.82

The mean results on land not manured and manured with
phosphates were as follows:—
Tons Canes per Acre.

30 plots, No phosphates .. .. 195
" » Superphosphate .. .. 200
2 plots, No phosphates .. .. 187
» s Superphosphate .. .. 193 ‘
” » Slag phosphate .. .. 197

The results with the nitrogenous and phosphatic manures
were concordant with those of previous vears,

Every plot in the. North-west field received sulphate of
ammonia at the rate of 300 Ihs. per acre. This was done
with the object of testing the yields of the individual plots
as well as of the varvieties as a final check on the results of
the four crops during which trials with various forms of
nitrogenous manurves weve in progress on them. 'The re-
sults showed that the crrors introduced by plot variations
were far less than the differences apparcnth due to the
manurings. . o

The mean results of the varieties were :~—
Tons Saccharose

~ Tons Canes per in juice per
Taiiety. - acre. acre.
419 .. R ! s 3.3
118 .. o266 .. N |

625 .. .. 206 .. .o 286



Variety.
167 ..
721 ..
333 ..
G638 ..
217 .

44 ..
139 ..
246 ..
642 .,

4399 ..
154 ..
454 ..
€31 ..

66

Tons Cunes per
acre.
28.5
29.0
22.2
23.9
23.6
24.7
242
20.6

23.5

20.7

22.4
15.7
14.6

Tons Saccharose
in juice per
acre.
2.68
2.66
2.44
2.32
2.30

298

021
215
2.15
2.12
2.10
145
1.42

The characteristics of their expressed juices are shown in

the following:—

TABLE II1.

‘1S/)e('1'/i¢“‘ Pounds per Gallon,
Variciy. | | Sotids
| J6.¢o |Sucrose Glucose.} not
q |Sugar. ‘
D 118 .."1.0805' 1.889| .045 | .253
D 333 10743 1.729| 063 | 238
D 246 .1 1.0735/ 1.700 | .040 | .260
D419 - 1.0725 1.676| 065 | 232 |
D 651 10715 16711 053 | 226 |
D 817 170717 1646 052 | 228 |
167 L1071 P ee2! 044 | oova
D 435 .11.070 16031 0711 235
D 154 1.0685. 1.595| 044 . 243
D 4399 11071 ' 1595 081 ¢ 294 '
D 638 . 1.0685 1.587 | 079 | 206 |
D 721 ...“1.0715 1561 116 | 273
D 625 10702 1553 122 | 240
D 44 .[11.070 | 1.544) 189 | 297 |
D 139 . 1067 | 1.502] .021 | .310 |
D 642 ﬁ 1.0645i 1.475| .039

254 {

o

Quo- JGZum 1 Non-
lient of se. Sugar
Purity.i o\ Ratio.
|
86.4 | 238 | 134
851 5.64 ' 137
850 235 153
849 | 3.83 ' 15.0
85.7 | 317 13.5
84.2 | 3.16 | 138
83.7 271 167
83.9 443 146
853 285 152
823 © 508 184
84.7 497 129
80.0 | 743 17.5
81.1 | 7.86 | 154
80.5 | .00 | 147
82.0 | 1.39 ' 20.6
83.4 | 278 | 17.2
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The yields of sugar-cane calculated to tons per acre on
the areas in the northern division of the field were —
Plots. Neries 1 .. .. 21.75
23.2
22.3
22.5
.. 21.95
Lol 203
‘ 20.7
.. 22.05
" . .. 21.0
The mean yield of the nine series was 21.7 tons per acre,
that of the four series which had been used as not man-
ured controls being 22 tons and that of the five series
which had been manured with nitrogenous manure heing
21.35 tons.

O W= TUR W

The probable errors due to soil differences in the man-
ured and not manured series were = 1.8% and + 1.1%
respectively, equal to .4 and .25 tons of canes per acre.

The yields of sugar-cane calenlated to tons per acre on
the areas in the southern division of the field were:—

Plots. Neries 1 .. .. 19.8
by 2 .. - 19.05

. 3 . o197

. 4 .. 210

, D .. .. 21.0

. 6 .. .. 218

. T .. S 212
8 21.55

The mean yield of the eight wseries was 20.6 tons per
acre, that of the three series which had been used as not
manured controls being 20.6 tons., whilst that of the five
series which Tad been wmanured with nitrogenous manures
was the same.

The probable errors due to =oil differences in the man-
ured and not manured sevies were + 1.45% and + 2.9%,
respectively, equal to .3 and .6 ton of canes per acre.

The probable single plot errors in the two series of com-
parisons with nifrogenous manures were = 2.9% and
+ 2.5% on the northern plots and = 5.2% and =+ 3.35%
on the southern plots That is the yields per aere on
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single plots probably might have been affected by soil .Jif-
ference to the exient of 1.1 ton of canes.

The mean yields during the four crops 1910-1913  pre-
sumably due to %0 Ibs, of nitrogen in cach of the manure
applications were :—

Tons of Canes per dcre.

Sulphate of Amuonia ... 94 £ 1.5
Nitrate of Lime 67 £ 13
Nitiolim 58 = 1.3
Nitrate of Soda 31 £+ 11

The subject of the gains  or losses per acre caused by
manurings and croppings amoug the more important soil-
constituents called for attention during the year in connec-
tion with the fact that the demands of D 625 on these ave
higher than are those of the Bourbon in the production of
equal weights of sugar per acre.

COMPOSITION OF THE SOIL,

In our earlier investigations into the question of gains
and losses of soil constituents we had exanined samples of
soils drawn, in the majority of cases, from at least 9 simi-
larly manured and treated plots although in a few ¢ases
only not more than 4 plots were available.

The soil of the north-eastern field was sampled in 1901
prior to the commencement of the varietal and manuring
experiments which have sinee been carried on for 11 crops.
The samples were carefully drawn from the north and
south sections of 24 plots which have been used as not-
manured control plots. The 48 samples were mixed to-
gether and the composite sample analysed. The composite
sample yielded ;:—

Nitrogen .. - .. .170 per cent.
Soluble in 1% citric acid solution ,
Caleium oxide . o087, 0
Potassiun oxide .. .. 015, B
Phosphorie anhydride .o 008,

IFrom 1901 to 1914 two series each of six double plots
on the field have been under continuous cultivation with
D 625, the series being P’lots Nos. 13 to 18 and Nos. 61 to
66. The novthern section of each plot was dressed yearly
with phosphatic manures, whilst the southern section was
not so manured. Two plots on cach series did not receive
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any nitrogenous manure whilst the others received manur-
ings of sulphate of ammonia in inereasing proportions at
rates of 100 Thx, 200, 300 and 400 1bs, per acre,

Samples of the soils of each half plot were very carve-
fully takem so as to be fairly representative of the soil of
that plot. Each of these 24 samples was examined sep-
avately, making a wmechanical analyvsis, determination of
the “humns" of total nitrogen, and of the nitrogen in the
humus, and estimation of the caleinm oxide (lime), po-
tassium oxide (potash) and phosphoric anhydride soluble
_in one per eent. citrie acid solution under vonditions of con-

stant shaking for 6 lours in a very effecinal  shaking
machine, : o

As cheeks on the accuracy of the clhiemical determination
seven average samnles were prepared by mixing equal pro-
portions of each of
(a) the eight samples drawn from non-manured plots:
{b) the eight samples drawn from plots  receiving

either 100 or 200 1hs, of sulphate of amwmonia
per acre;

{eY the eight samples drawn frow plots  receiving
either 300 or 400 Ibs. of wulphate of ammonia
per acre.; ’

(d) the six samples from the northern sections  of
plots 13 to 1i8;

() the six samples from the sonthern =seciions of
plots 13 to 1R;

(f) the six samples from the northern geciions of
plots 61 to 66;

(g) the six samples from the sounthern =sections of
’ plots 61 to 66;

In each of the seven composite samples thus prepared the
total nitrogen was determined. whilst in the fm}r com-
posite samples (d), (e). (f), and (g) the proportion of
caleium oxide, potassium oxide and phosphoric anhydride
soluble in 1% citric acid solution were also estimated.
The soil does not contain any lHwe in the form of caleium
carbonate and the calvinmm oxide dissolved by the eitric
acid solution must be derived from calcium phosphate,
calcium silicate or the traces of caleinm sulphate present in
the soil.
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The following tables give the results of the mechanical
analyses of the samplex of the dry soil:—
TABLE III.
WESTERN SECTION OF FIELD,

Prors 13 To 18. ‘
Plots Running from South to North.

{
Coarse | Fine | Coarse : Fine . Loss on
Sand. Sand. Silt. | Sqlt Clay. Ignition.
|
Plot 13 S... 7.7 5.2 6.4 3.9 | 64.4 124
N . 7.7 6.4 4.8 6.0 | 64.9 10.2
Plot 14 S .. 63 | 92 | 77 | 72 | 590 | 106
N... 86 6.4 6.5 50 | 625 11.0
Plot 15 S .. g2 | 79 | 82 | 40 | 591 | 126
N... 12.5 79 5.8 51 | 578 10.9
Plot 16 S... 11.3 6.2 6.7 58 | 576 12.4
N.. 11.9 6.6 6.9 04 . B7.2 12,0
Plot 17 S... 12.0 (‘ 6.3 7.7 5.4 57.7 10.9
N.. 85 | 45 7.3 3.9 " 63.3 12,5
Plot 18 S ... 8.0 @ 44 7.4 4.0 ' 654 10.8
N, 1 78 59 | 52 | 55 . 647 | 109
Means 13-18 92 ' 6.4 6.7 f 5.1 61.2 ‘ 11.4
TABLE IV.
JASTERN SECTION OF FIELD i
PrLoTs 61 TO 6. Sy
Plots Running from South to North.
fi |
“ Coarse J Fine  Coarse | Fine ]\ Cl Loss on
"\‘ Sand. ; Sand. \ Sut, Silt, ‘ V- | Ignition,
. . |
Plot 61 S.. o968 L 46 8.0 4.1 62.4 11.3
N... 103 | 68 6.5 | 58 58.9 11.7
Plot 62 S ... 102 [o07 2.8 J 5.9 52.9 115
N... 34 | 5% 7.0 . 5.1 63.2 111
Plot 63 S ... 83 | 89 78 | 40 | 588 12.2
N... 10.9 6.7 0.5 4.7 58.3 12,9
Plot 64 S... 8.6 5.7 6.2 4.6 62.7 12.2
N... 8.7 6.5 8.0 6.6 57.3 12.9
Plot 65 S... 9.2 6.9 81 | 6.4 57 .4 12.0
N... gu | 83 9.8 1 4.2 5.7 13.0
Plot 66 S... 5.9 6.0 7.7t 35 64.6 12.3
N... 9.8 6.8 7.7 1 56 57.5 12.6
Means 61-66 J9l 6.5 7.2 5.0 60. | 12.1
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From these data the soil has the following average me-
chanical composition :(—

Coarse Sand ... L L. 915 £ 25

Fipe Sand ... ... 645 = 17

Coarse Silt ... o .. 695 = 47

Fine Silt ... .. 505 * .14

Clay ... 60.65 * .52

Loss on Ignition Lo 1175 = 14
1 100.00

The “ probable errors ™ in excess or deficit of the analyses
of single samples were as follows :—

Per cent.
On Soil. On Constituents.
Coarse Sand . ..o 14 .. 15.3
Fine Sand .. .. .80 .. 124
Coarse Silt .. : .. 85 . 12.2
Fine Silt . .. .BR .. 13.4
Clay .. .. .. 246 .. 4.0
T.os=s on Tgnition .. .. .68 .. 5.8

To reduce the probable errors within reasonable limits,
say of one half of one per cent. for each constituent other
than clay, on whieh being deterwmined by difference  the
accumulated errors fall, and for this purpose to obtain a
reliable sample of the soil of a five acre absolutely flat, ap-
parently uniform field, the sample must be drawn from at
lenst 9 different plots seattered over the field and prefer-
ably from 16  From each plot the sample must be drawn
—as the samples were in the present investigation—from at
least five places and a sample representative of the soil of
the plot prepared by mixing them together,
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'The proportion of “Loss on Ignition,” “ Humus ” (organic
nittter soluble in dilute (29%) sodium hydrate solution after
washing the soil with very dilute hydrochloric acid) Nitro-
cen in “ humus © and Total Nitrogen on the various plots
grouped according to their manurial freatments are given
in the following tables :—

TABLE V.,

No Nitrogen Plots,

e e e

|
. Loss on | |Nitrogen in]  Total
Plots. " fguz‘éﬁon. ! Humus. E H uf;?ts Nitiogen.
' _t
, e L
14 8 ... 1058 120 | .0355 ' .1986
N . 1094 1.09 0365 . 1769
18 8 . .. 10.85 122 ¢ 0416 | 1787
N 1094 1.05 ' 0819 } 1632
6l S .. 11.28 1.58 0363 | 777
N .. 11.68 1.58 0362 | 1700
(TN 1228 1.14 0255 | 1681
N .. 1299 1.55 0297 ‘ 1916
Means . 1144 1.30 0341 1781
£.26  +.08 :}:001 | +.0042
! 1777

Compomto Sample, Plots 14, 18, 61 & 64

Low Nitrogen Plots.

‘ Loss on \Nitrogen 17 0
Plots. | Ignition. | Hunius. llu}éws. .\'z'Zm{;e{n.
| 1

16 S | 12,39 161 | .0401 1588
N ro12.14 1.17 | 0415 1769
17 S L1679 0 10w 0 0833 1 1629
N P 1256 | 140 ] 0403 1742
62 S i 1151 1.50 | .0321 1925
N o 1L17 0 1.40 “ U354 1796
6 S 12.26 118 | .0332 1606
N .. 1259 138 | .0208 1707
Means .. 1192 ¢+ 138 | 0357 1720
+.22 1 £.05 .0014 |4.0030

Composite Sample, Plots 16, 17, /h’ & 66 | 173
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High Nitrogen.

Loss on 'Nitrogen in|  Total
Plots. ] Ignition, | Humus. : Hu;ius. ! AVif:ugmz.

13 8 1249 95 0365 1862

N L1025 1.09 | 0339 1 1655

15 § ol 1257 1.28 0372 1750

N . Lo 10870 1160 0377 1805

63 S o 12,29 1.38 0359 1742

N o 1294 1.45 0329 1764

65 8 L1262 117 | 0255 | 1533

N 12228 1.17 0297 2028

Means L 12040 120 0837 1767

P29 0 £.05 [£.0013  [£.0041

Composite Sample, Plots 13, 15,163 & 65 1766

It is evident that the distribution of the mnitrogen is
very irregular among the plots varying in the three series
to the following extents :—

Nitrogen in humus. Total Nitrogen.

Mean, Maxintum, Mindmum, Mean., Maximum. Minimum,
No Nitrogen ... .0341 0255 0410 1781 1632 1986
Low Nitrogen... .0357 .0298 0415 1720 1588 1925
High Nitrogen .0337 0255 .0377 .1767  .1533 2028

The mean content of nitrogen determined  on the 24
saumples  was 1736 per cent.,, on  the (hree composite
samplex, 1758, while on the cowposite of 48 samples in
1901 it was 170,

From these results a sample must be taken from at least
cight plots in order to obtain reliable results on either the
nitrogen, the humus or the total nitrogen.

The data obtained by the determination of the calcium
oxide, potassium oxide and phosphoric anhydride soluble in
one per cent. citriec acid solution in the soils from the sec-
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t10ns of the plots which were not manured with phosphates
are given iu the following :—

TABLE VI

Plots South Scclions.

: f Caleiim
31 Oxide.
13 o .0808
14 o .0869
15 | 0625
16 L0818
17 "wf 0571
18 ; 0426
61 L0444
62 o .0601
63 }‘ .0419
G4 e 0553
65 ..{ 0636
66 .&{ 0636
Plots 13 to 18, f
Mea s . 0685
. 0076
Composite Sample...! .0606
i
Dlots 61 to 66. o
Means ok 05438
o 0041
Cowposite Sample.... 0291

Perceniage of

|
4
L

WOL17
0148
0136
0115
0137
0113
0007
0124
0107
0152
0135
0167

0127
0007
0145

0130
0011
0114

Potassium
Oxide.

Phosphoric
Anlydride.

0099
0111
0077
0084
.0066
0053
L0079
0077
0049
0068
0050
0054

0082
0008
.0087

0063
0006
0079
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!

Percentage
L
Plols Norlh Sections. i Calcium Polassium P/zosp/mric
Oxide. : Oxide. Anhydride.
2 Lo 0860 0107, 0102
14 0627 0149 0119
15 . . 0719 0148 0125
6 = L0887 0115 0069
17 . L o446 L 0100 0079
18 L0660 0144 0097
61 I 0707 ¢ 0169 0092
62 ll 0899 1 0183 0086
63 L oe61 L 0115 .0093
R om0 0 o163 0059
‘ 65 0893 1 0155 0056
: 6 :‘ 0603 0187 0052
Plots 15 to 18 | [\
Means N 0660 ﬁ 0144 0097
| +.005¢ | £.0011 +.,0009
(nnnpogtCSauqﬂe"AF 0747 0096 0083
|
DPlols 61 te OO ‘ J
Mceans ... 0597 } 0162 0074
i #£.0049 4-.0008 +.0009
Compos'te Sample...:; 0602 ‘ 0171 0084

Frow theso tables und the recor«ls of the total nitrogen given in
tdble No V. thL fo]lowm«? average results arc obtained :—

‘ ! .
| itngar, | Gl Pusion. | Pt
e . i I
; ! .
South Sections 1733 1 0616 1 0129 0072
without phosphates § | +.0032 | £.0041 | £.0006  +.0005
North Sections ) 1778 1 0628 0133 0085

with phosphates  § | £.0022  £.004% | +.0007 | +.0006

|

The mean results of the corresponding composite samples were :—

—~
' Calcium Potassium \ Phosphoric
Nitrogen. |\ "Oxide. Oxide. { Anhydride.
|
Soutlt Sections ) '\ l ! ‘
without phosphates § | boo0s99 | 0130 0 0073
North Sections % i i ' i
with phosphdte& S 1769 0674 0 0184 | 0083
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It is evident that to obtain fairly reliable results with
regard to so-called “ available” calcium oxide, potassium
oxide and phosphoric anhydride, samples of soil must be
drawn from at least 6 similarly treated plots.

By determining the apparvent specific gravity of the soil
it was found that its weight over an acre to a depth of S
inches is 2,350,000 1bs., and that therefore .001 per cent. of
any constituent in it is equal to 23.5 lbs. of that constitu-
ent per acre. In the following the weights in lbs. per
acre of the ¢ humus,” the nitrogen in the humus, total
nitrogen and of calcium oxide, potassium oxide and phos-
phoric anhydride soluble in 1% citric acid are shown:—

TABLE VII.
[ i . Soluble in 19 Cllric
Plots. Humus., . Z.Vﬂmg """ ?‘OMZ i Acid Solution.
i m /L'umus‘v Nitrogen. Calcium  Polassi- Phosphoric
I © Oxide. um oxideanhydride.
{ [ :
13 8 22,400 | 858 4,375 | 1,900 275 232
13 N LU 25,445 ‘ 796 | 3,889 | 198] | 251 240
14 8 L1 28,320 | 834 4,657 | 2,043 | 343 & 261
14 N . 25732 857 4,157 1,473 350 . 279
15 8 30,000 | 87¢ 4,113 1,469 320 . 181
15 N 25,920 | 886 | 4,242 1,689 348 294
16 S 37,950 | 942 | 3732 1911 | 270 . 197
1¢ N | 27,589 ’ 975 | 4157 1,666 343 - 200
17 8 25,920 0 782+ 3,828 1,340 322 155
17 N 182,950 0 947 1 4,094 1,403 | 270 162
18 8 | 28,700 ' 963 . 4,200 1,001 | 2006 124
18 N | 24650 | 749 3,835 1,048 « 235 186
61 S | 37,230 | 853 | 4176 1,043 | 185 186
61 N 37,230 | 851 3,995 1,661 397 216
62 S 35,180 ! 754 4,524 - 1413 291 . 181
62 N 32,950 832 4,221 937 375 | 202
63 S 32,410 844 4,094 | 985 251 | 115
63 N 34,070 773 4145 | 1,553 270 219
64 3 26,840 599 1 38,950 ' 1,300 357 1 160
4 N .| 36,470 ! 848 | 4,603 1,222 | 383 129
65 8 Ll 27,590 1 399 | 3,608 | 1,495 | 317 1 117
65 N 27,400 | 698 4,767 | 1628 | 364 - 132
66 8 27,780 780 3,774 | 1495 392 201
66 N .|| 32,410 700 4,011 } 1,417 | 439 61
Means .| 30,193 813 4,127 1,469 326 185
Average of the \ ‘
Composite | |
Samples ...| Not detelrmined | 4,128 i 1,495 : 310 133
; !
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The manurial treatment and average vield of produce
per ¢rop during twelve crops on each of the plots were as
follows :—

Number and Treat- South Section. North Section.
ments of Plots. No Phosphates. Phosphates.
No nitr 0ZENnous nanure—

14 31.7 313
18 29.1 J0.5
G4 40.1 10.4

Low nitrogen: (130 1bs.
ammonium sulphate)—

17 . .- 29.0 .. 30.8
61 .. . 33.6 .. 37.9
66 .. .. 429 .. 45.3
62 . . 35.4 . 385
Medinm nitrogen: (-a 1bs. .
ammoniom sulphate)—
16 .. .. 39.0 .. 134
High nitrogen: (350 1bs. .
ammonium sulphate)— - '
15 .. .. 443 .. 43.9
63 . .. 48.7 .. 47.8
13 . .. 428 .. 13.2
G5 .. .. 46.0 .. 471

The average yields having been determmined on each of
the fields during 12 crops it is of interest to contrast the
yields of plots similarly manured but having different per-
centages of nitrogen, thus:—

T a ..

‘[ Vitrogen. Yield, 1z Crops

' 1 n
“ Per Cent. !Pomm’s perAcre.!lwls of Produce.
| ,

13N ... Il 1655 | 3880 | 3184
65 N ... L 2028 4767 5652
138 .. cp o IB62 04375 5313
65 8 .. Sl 1883 3608 1 5520
188 .. 1787 . 4,200 | 3492
148 . | 1986 | 4,667 | 3804
61 N .. 700 3995 | 454.8
64 N . o 1916 . 4503 | 4692
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In the following comparisons the nitrogen content of the
plots was approximately similar:—

!

\

! ‘Yzeld 12 Crops
1 7
\

{tons of Produce,

Lo Per Cent. 1 Pownds per Acre.‘

! |

|
17N . . 1742 l 4,094 369.6
66 N . 1707 | 4011 1 5436
178 . L1629 0 3,828 L 3480
668 . ‘ 1606 | 3,774 | 5148
158 . A750 ¢+ 4113 | 5316
638 . .. 1742 4094 1 5712

It is clear that the differences in the yields were not gov-
erned by the difterences in 1he total nitrogen of the soil.
;
Similar comparison® with the nitrogen in the humus re-
sults ax follows :—

Netrogen,

Yield, 12 Crops
™
fons of Produce.

Per Cent. Pmuu{v/}zr Aere.
!
13 N ... ! 0339 796 518.4
65 N .. | 0297 ! 698 565.2
138 ... | CBes | s 5136
65 S ... ! 255 500 552.0
f
while in the following the proportion of the nitrogen in
the humus is approximately similar:—
_ - : S .
Nitrogen. iYield, 12 ,Crops
e o

0372

3 fer Cent.

1 winds per Acre.;

1 . -
871

‘/0)1 s of Produce,

63 S ! 0359 K44 wl._
17 8 | 0233 989 348.0
66 S \ 0332 780 ‘ 514.8

Thus the “humus ™

portion of the organic matter

not appear to influence the yield: it is inert.

does
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Although the varving quantities of nitrogen in the soil
awd in the humus of the soil apparently in no way gov-
erned the yield of the plots, these ean be clearly shown te
be due to the proportions of available mnitrogen present
therein or rather added during the active growth of the
CTOPS —

* ] A, MMean Relurns,
Netrogen
Plots ' added siin ———— e —
o - Manwure 12 | .
[ T 12 Crops . Due tv added
| Crops bs. ‘ 7'0715’.1j Nietrogen o Tons.
——— e __. - ,_’ [ — V,!,_r'yi - P——
14,188 64 .. e | 026 |
17, 61, 66 & 62 .. Losw 0 ases | a2
16 o .636 | dods . 918
H 882 i ' 143.6

15, 63, 13 & 65

That ix additions  of nitrogen in  mamue equal
to 273, 53 and 73,5 1lbs. or to that supplied hy
130, 252 and 330 Ibs. of sulphate of ammonia per crop re-
sulted in gains of 3.1, 7.7 and 11.9 tous of produce respec-
tively. These annual additions of nitrogen are practically
negligible in amount when compared with the differences
in the content of nitrogen of the similarly treated plots.

1t is not possible to frace any relationship in the vieuds of
the plots to their relative contents of either so called avail-
able caleium oxide, potassium oxide o1 phosphorie anhy-
dride: but as our long continued field trials have shown
that soils containing more thau .005 per cent. of  either
potassium oxide or phosphorie anhyidride soluble in one per
cent. citrie acid =olution do not respond to manurings with
these substances the results ave thus consistent with ex-
perience.

Although these negative results with regawd to potassium
oxide and phosphorie anhyvdride are concordant with our
earlier experience on {he heavy eclay =oil and under the
conditions of high rainfall prevalent in Demerara, that ex-
perience may not hold good for the proportion of these
conslituents present in lighter sugar-cane soils where the
rainfall is lower. It is possible that in Berbice and prob-
ably on many sugar-cane soils in Barbados and other Weat
Indian  islands of comparatively low rainfall that the
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limits at which dressings of potash and phosphates cease
to exert beneficial influence are higher than on the Demer-
ara soils. In them it is probable that phosphorie acid and
especially potash will act beneficially on the yields of the
sugar-cane on lands the soil of which contains more than
.005 per cent. of each of these constituents.

HYBRIDISATION EXPERIMENTS,

Many examinations were made of new varieties of sugar-
cane raised from seed in 1912 and earlier years. For the
first time it was possible to compare the saccharose content
- of a considerable number of hybrid varieties with that of
their parent canes. In former years we had not a suffi-
cient number of hybrids of different derivations for making
satisfactory comparison, but the indications were that in
accordance with proved facts of plant breeding the result
of crossing varieties of mixed parentage was to increase the
variation in the progeny not to decrease it—in other words,
to add to the complexity of the problem instead of reduc-
ing it. If we had canes of pure parentage of durable pro-
perties the problem would be a relatively simple one but
we have not—all the varieties we have of approxiuately
pure parentage are small weedy canes of low saccharose
content quite unsuitable as sugar producers with tha
climatic conditions.of British Guiana.

The following shows the parentage and the number ex-
amined of hybrid or controlled parentage canes:—

Crosses. _ No. of Plants.
118 x 625 .. . .. 4
118 x 167 . .. .. 51
118 x 504 - .. .. 4
118 x 145 .. .. .. 19
118 x 95 .. .. R g
625 x 95 .. .. .. 4
419 x 95 .. .. ..o 47
145 x 95 8

4395 x 95 2
419 x 145 . .7
145 x e .. . 2

95 x Red Ribbon.. 1

625 x Red Ribbon.. 7
73 x Red Ribbon. . .. 9

Table No. VIII. shows the resultq of the more important
hybridisation trials ;—
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VARIETIES DIRECT FROM BOURBON.

Much attention has been devoted during recent years to
raising vew varicties directly from the Bourbon cane and
from its earlier secdlings. During 1914 (Lhe numbers of
those examined were:—

Bourbon .. .. LoooR2
4399 .. .. .. 98
4395 .. .. R
4397 .. o ¥ |
216 ' .. .. .. 30
293 .. .. .. 14
317 .. .. oo 11
721 .. .. .. 9
204 .. .. .. 8
604
628
4407 19
642 : '
I 380

The range of vaviation in the new varieties of Bourbou
parentage was very great:—

Mazimum. Minimum. Mean.

Average weight of one cane .. 163 Ibs. 6.5 1bs. 2.5 Ibs,

Juice, Specific gravity .. 1081 10685 1046
Sucrose, 1bs. per gallon .. 1915 1.46G 67
Glucose - .o 233 066 020

The more promising of the new (1912) seedlings of
Bourbon strain are:—
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As a rule seedling canes derived from the Bourbon
possess far greater vegetative vigour than does the parent
cane which results in the production of many varieties
characterised during the earlier years of growth hy weli
marked development of the canex as regards size.  The ten-
dency ix for varieties derived from the Bourbon to bhe re-
latively low in  saccharvose, vyielding juice having a low
quotient of purity and a high onc of sugars. I'ew only of
the Bonurbon derivatives are characterised by high ov even
medium sugar-content. Of the 356 varieties examined 10
only yielded juice which as expressed by a laborarory mill
contained over 1.8 1b. of sucrose per gallon whilst 2
only contained more than 1.9 1h. During later vears of
growth the canes produced ave smaller in size but of higher
and more satisfactory sugar-content.

Other varieties of which considerable numbers of  mnew
seedling kinds were examined gave the following results:—
ORDINARY SEEDLING VARIETIES,

New Varieties.
with juice over
New Varietics 1.8 1bs. of sucrose

Pavrent Variely. eramined. per gallon.
625 .. o121 L P
5 .. .. 65 .. .. 4
454 .. o023 : .o 4 "
11= o221 .3
oL oo 18 L P |
651 .. .. 18 .. o0
177 .. o120 .. 3
419 .. .. s .. oo

IIYBRID REEDLING VARIETIES,
Hybrid Varieties

> with juice over
Hybyid Varieties [ S 1hs, of sucrose
Parent Variety. e mined. ner gallon.
118 x 625 .. o4 0
118 x 167 .. ... 5 0
118 x Ho4 .. o4 1
118 x 145 . B § 3
118 x 95 .. AT T
625 x 95 . oot 0

19 X 93 ATy
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HYBRID SEEDLING VARIETIES.— (Continued.)

Hybrid Varieties

with juice over

Hybrid Varieties 1.8 1bs. of sucrose

Parent Varicty. eramined. per gallon.
145 x 95
4395 x 95
419 x 145

145 x Bourbon ..

95 x Red Ribbon

623 x Red Ribbon

73 x Red Ribbon

There appears to be a larger proportion of sugar-canes
vielding juice of over 1.81L. of sucrose per gallon among
the higher varieties than among ordinary ones.  This may
be due to the variety of high sucrose content, either 93, 145,
118 or Red Ribbon, selected in each case to be one of the
parent kinds. ’

O -1 19=010®w
WIS SoWow

¥
ARFA UNDER SUGAR IN THE COLONY.

The total area planted in canes in the colony in the year
1914 was 73,108 acres, an increase of 412 acres over that of
the preceding year. The sugar crop of the colony was an
average one. As the crops of 1912 and 1913 had been ad-
versely affected by the prolonged droughts of 1911 and
1912 it was expected that the 1914 crop would he larger
than that of either of the two preceding vears. The total
export for the vear was 107,138 tong, an increase of 19,724
tons over that of 1913, and of 29,350 tons over that
of 1912, The total export of rum was 2,489,729 proof
gallons, a slight increase over that of the previous yvear.
The exports of molasses and molascuit showed a decrease,
83,197 gallons and 2,427 tons respectively being exported as
against 118,699 gallons and 6,860 tons in 1913.

The returns submitted by sugar estates in the colony
show that in 1914 more than %5 of the total area under
sugar-cane was planted in varieties other than Bourbon.
Of the area cultivated in these varieties 85% was under
canes raised from seed in this colony, while about 14%
was oecupied by varieties imported from Barbados. On
many plantaitons the Bourbon is being planted principally
on the best lands, the other lands being enltivated in
seedling varieties—a practice which has much to recom-
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mend it. Of the principal varieties cultivated in the 1914
crop eight yielded higher results than the Bourbon. The
best of these varieties were D 625, Diamond 185, D118,
D 418, D 145, B 208 and B 147,

The following tables show the acreage under the prin-
cipalsvarieties and yield of sugar per acre obtained frowm
certain of the varieties daring the erop of 1914 as reported
by the sugar plantations:—

PRINCIPAL VARIETIES OF CANES, 1914 ANp 1915,

Areas in Hnglish Acres.

Variety. 1914,  1915. Tnerease. Decrease.
D625 .. .. 32,686 36,922 423 ——
Bourbon Lo 183633 13488 —— 5145
B208 .. .. 7208 6,820 —— 383
D145 .. .. 6,011 5916 155
Diamond 185 .. 1,62 1,791 2R2

D109 .. .o 2272 1,748 524
ireen Transparent .. 1,172 1,135 —— 17
D1iR . .. 177 547 310 ——
D419 .. .. 100 213 13—
B147 .. S 274 192 82
D 4399 .. .. T8 105 2V ——
D116 .. . 165 100 — 65
D437 L. .. 96 {00 — 16
D4 . . T o — 2
B 376 . .. 66 63— 3
D199 . - 44 64 20

Javal .. . 43 60 19 —
D216 .. . 41 a4 13 —
D108 .. .. 17 51 34—
White Trangparent .. SR 14+ —- RE!

RESCLTS O TIIE CULTIVATION OF TITE PRINCIPAL VARIETIES OF
STGAR-CANE, CROPX oF 1414,

Number of
Variety of Plantations Tons sugar
Sugar-cane. reporting. -per acre.
D119 .. .6 .. .. 235
DR .. s T o223
D167 .. o2 . o205
Sreen Transparent.. 6 .. .. 203

D 4307 .. o4 <o 2,00
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RESULTS OF THE CULTIVATION OF TIE PRINCIPAT VARIETIES OF
SUGAR-CANE, CROPS 0 1914 —(Continued.)

Number of

Variety of Plantations Tons sugar
Nugar-cane. reporting. per acie.
B 147 .. .. S .. oo 194
Diamond 185 .. 5 .. .. 192
D625 .. R .. .. 1R2
Bourbon o200 L, .. 1.80
D145 .. R S, 174
D 3956 .. . 2. .. 169
D 4399 .. .. 2 .. .. 1.59
B 208 .. L2000 . .. 1L.a6
D109 .. o110 . .. 133

INSECT PENTS,

The Econonmic Biologist reports regarding the pesis  of
the sugar-cane :—
“ Sugar-cane.”

“Yarious wmethods of control against the variety of in-
“sects which damage this crop have now bheen fully tested
“and a regular system is in use on  the majority of the
“estates.

“ A regular gang is employed, the members of which are
“emploved as regularly as possible. A certain degree  of
“gkill and knowledge of the work is thus acquired by these
“ people which is very desirable. The eutting out of dead
“Nearts, collection of the egg masses of the Small Moth
“ Borer, destruction of Castnie larvae and pupae in  re-
“cently cut fields and the oceasional destruction of minor
“ pests such as Teaf eating worms and hardbacks form  the
“regular duties of snch a gang.

“During certain seasons traplights for the destruetion
“of the adult forms of the iwo species of small moth borer
“ (as advocated in a previous report of the Biological Di-
“yision) have been used with considerable success on some
“estates.

“The collection of parasitized egg masses and their re-
“distribution in the fields has been serionsly undertaken
“in some instances hut the quality of sueh work is gener-
“ally greatly depreciated owing to the lack of supervision
“ Dy a trained and competent person.  Speaking from per-
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“wonal observation it is significant that where such super-
“ vimjon exists tlie best resultg are obtained and  the yields
fof sugar per acre are among fhe highest in the coleny.

“ However, all-round progress can be recorded and it is
* hoped that the general rise of prices owing to the war in
“ Touvope will persuade those  concerned to further extend
“ this «ide of the work.  As uan investment the returns may,
Con g casual inspection. appear small  and hardly  worth
“while. but careful investigation will fully show the entire
“fallacy of such views

“ No new really serfous sugar-cane pests have appeared
* though perceptible increases in I'roghopper (Tomaspis
“flavilatera Urich) and hardbacks ( Dyscineius bzdem‘atw
“ Burm-) should be recorded.

DISEASES OF THE CANE.

The prinecipal discase affecting the sugar-cane during the
year was thie root disease, also termed the “new ™ or “dry
dixease " vansed by Waraswmius saechari,  This was, how-
ever, preseut in smaller quantity than in the previous yvear
The rind  diseases, caused by Tricosphaeria succhari and
Welanconium sacchari, were fairly prevalent though con-
idevably less damage was attribuiable to these than to the
root. disease  Next in importancs  were the  * pineapple
diseaxe ™ (Thiclariopsis ethaccticus) of sugar-cane euttings
and the vot due to l)i))/mlin the latter affecting principally
the ripe cane. Leaf dixeases were for  the wost  part
not abundant. the only one worthy of mention being the
spotting caused by Cercospora raginac,

“ Vomiting Sickness.”

It 1s observed inoa veport by e L HL Reott (Jamaica)
tha! this divease correspowds exactly with  the main ackee
seaxon, vhen other fruits and natural foods arve rvelatively
searee.  Last vear the ackee season continued longer than
in previons vears.  Instead of erding in March or  early
in April they have been abundant (ill well on in May, nd
voniiting siclrness cases have been veported in greater num-
Dbers than in {he previous yvear, Tor exawmple, and over a
mare prolonged period Thiz hax been noticed for finee
or four yearvs past.

— The Colonial Journal,” October, 1915,
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The Birds of British Guiana.

Bu Crarles 3. Dawson, S.J., M.A., (Oron.)

1.

PARROTH.

Under thix head are included the following -—

Macaics, pecnliar to the Neo-Tropical regions; Cockatoos,
peculiar to the Australian regions; Nestors of New Zealawd,
including the Xea which has recently becoming caruivori
ous, making havoc¢ among xliecep by digging into their kid-
neys for the sake of the fat; Lories of New Guinea and the
Malay Archipelago; besides Parrots proper, P’arakeets and
Loev-birds found, with few exceptions, in all Tropical
regions, though each with its peculiar orders and species.

Parrots are the most intelligent of all the feathered
tribes. Possessing proportionately more brain than all the
other hirds, easily domesticated, prettily ov even gaudily
coloured, knowing in iheir ways, and with a wonderful
capacity of imitating sounds and even the human voice,
they are everywhere popular as pets and familiars.

Characteristics of the whole family are: round heads,
zygodactyl feet, a highly dilatable iris, a fleshy tongue, and
(what is common to no other bird), a pincer-like beak with
2 moveable maxilla (upper beak) and the use of the foot
as a hand. We may also add “powder-down patches”
whkich give to certain parrots when in good health
the appearance of being covered with bloom.  Thers
are in all seventy-nine genera, including five hundred
and seventy suecies, two hundred of which lLeloug to  the
Americen Coulinents; one species, the Carnlina Parakeet
being found in the United States.

The food of parrots consists of fruit, nuts, berries, and
sevdls. TLories feed on honcy which they extract from
flowers with their brush-tipped tongues; the Kakapo eor
Owl parrot of New Zealand will add lizards to its bill of
fare and the Nestors, inscects and their lavvie; while cer-
tain Cockatoos will dig in the earth for roots and tubers.
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Parrots pair for life. but congregate in great numbers at
their roosting places where they make a deafening noise.
The sexes are generally alike, the males being larger and
more brightly coloured; but in one species, the Electus
of New Guinea, the male is green with red sides, and the
female has head, Ireast, and upper parts bright red. Pav-
rots generally make theiv nests in holes of trees which they
will whittle out with their powerful beaks. Therein are
laid the spheroid eggs, white or with a greenish or bluish
tinge. They are long-lived.

P
Parrors— (Colonial).  DPxiftacidac.

Red and Yellow Macaw  .lre MNacuo.
Red and Blue ” 5 Chloroptera,
Blue and Yellow ,  araraind.
*Uireen ” »  sererd.
Iita »s . ecaraannd,
tRed-fronted Green Macaw

(Hahni's) o .
Brown-throated Parakeet  Conuris ueruginosus,

*+8carlet-tipped '

{bright-eyed) . leucophthalimus
Kissi-Kissi - " solstitialix.
Golden-fronted - - dUreus.

Scaley breasted . Pyrrliura picta.

Red-winged » " egregia.
*7All-Yellow .

(Roraima Mt.) Bolborhynchus panychlorus.

* (human-voiced) Brotogerys tirica.

Golden-winged DParakeet . chrysopicrus.
+Green red-rumped ,, ’ tuipara,

Black-winged Paruakeet Urochroma cingulata.
tPurple-clad 5 . purpurata.
By ’ henti.

Amazon Parrot Amazona ochrocephala.

Yellow-cheeked Amazon

(Screecher) ,  amasonicd.
Blue-cheeked Amazon

(Culu-culu) . dufresneana.
Green Amazon (Saurama) 5 farinosa.

* 5 bodini
Red-backed Amazon »  festiva.

White-capped , s aestiva.
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(‘uckoos consists of eaterpillars and insects generally: xome
will eat fruit and berries: others, lizards, small snakes
and even birds and mice. Their cry is loud and shrill, but
none in these regions utter the note that has given the
name to the whole family. Some speciex have striped,
hawk-like breasts as also a hawk-like flight aud ave in cen-
sequence often mobbed by other birds. In this colony the
Cuckoo’™s habit of depositing its eggs in the nests of other
Birds is taken up by the Lazy-bird, and its aftinity, the
great Corn Bivd, both belonging to the Order “Icteridae,” q.v-

Crcroos.—{Colonial). Cuculidac.

Black-billed  Cuckoo Coceoyzus melanocoryphus.
Grev-hreasted 5 AMEricanus.
) % (lesser)

Cuckoo - MINOr. -
* Cuckoo (Euler's) culeri. ’
Brown " Piaya cayani.
Red-billed Cuckoo (black- .

bellied) . melanoyastra.
Small Drown Cuckoo o hinula.
Red-winged .

(scale-nosed) © Neomorphus rufipennis.

Spotted Cuckoo (or
wife-gick bird)

T (large winged) " Diplopterus nacrius.
Brown-Headed (‘uckoo
( peacock-like) Dramscoccyr pavoninus.

7Keel bitled Purple-black
(Grt. Old Witch) Crotophaga wajor.

' " ,, smaller black o
(01 Witch Bird) v ani.
TEFarrow-hilled Cuckoo ) Iy sulcirostrig
WOODPECKERS.

These birds are found all over the world except in Aus
tralia, Madagascar, and Egvpt. They may be recognised
by their large heads, often decorated with a scarlet taft,
their wedge-shaped and powerful beaks, their necks, spiny
tails and zygodactyl feet.  Browns, greens, vellows, with
markings of seavlet and spots or bars of black and white
are the prevailing colotirs. They arve rightly called “scan-
sorial ¥ for they ascend the trunks of trees with great
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agility either using their claws or, if the trunk is slendet,
clipping the tveees, as it were, astride.  With their power-
ful beaks thev can easily chisel o hole in the hardest
wood ; arnd wifh their highly protrusible, worin-like tongues,
which are tipped with a barbed spine, they extract insects
and their larvae from narvow holes or cranniex.  Their
Joud and rapid tappirg may be heard for a mile. They
make their nests in deep holes of trees which they hollow
oufwith great precision and symmetry; here they lay white,
criossy, oval eggs.  When at work, they rest hack npon
their hard, spiny taily, and as easily descend as ascend,
preserving their upright position. They are shy birds and
so not often seen; but their loud note, or derixive laugh,
ringing through the forest, when once heard is not easily
forgotten.  Dheir flight is swift and undulating.  There
ave fifty genrera, iucluding four huund:ed and forty species
of which about half are peculiar to the New World.

VOODPECKERS.— (Coloniul. )  Picidae.

THead-streaked Woodpecker Chloronerpes capistralus.

Yellow-throated flavigule.

Red-cheeked » rubiginosus
TSpeckled-throated Chlrysoptilus puncligils
tBiood-crowned

(Yellow-naped)

tRuby-fronted

b 2
bl

™

"

Melanerps cruentalis.

(Lesser Black) “ rubrifrons.
Ruddy “ Veniliornis sanguincis,
tSparrow ’ ’ Dasserinus,
THelmeted s (7) " cassini.
Red-ramped ”
(Kirk’s) &9 » kirki. -
Yellow-crested Brown
Weoeodpecker (?) Celeus reichenbacli.
Fine spotted yellow-
brown Woodpecker(?) ,, eclegans
Rel cheeked Wood- ) -
pecker (?) Jumana |, latus
Brown  Woodpecker w rufus, iseq. )

FStriped

3

> i .
(7 Grammenysolrina.

b

Brown-breasted Wood-

pecker

{collaved)

Cerchneipicudioptila,
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+White-vented Ant-Bird
+(Collared neo-crooked
Ant-Bird
*Grey Spotted-tailed
Ant-Bird
*+Weod Spotted-tailed
Ant-Bird
*¢Tyrant Spotted-tailed
Ant-Bird
TWhite-crested
*+Red throated

(?)

Ant-Bird
{bare)

Rhamphocaenns albiventris,

collaris.

Cercomacra ¢inerascens.

” NAPeNsis,

tyrannina,
Pithys albifrons.

Gymnopithys rufigula.

TBlack-throated (bush-lover) Rhopoterpe torquata.

+Relater's freckled
Ant-Bird

TRrieht-spotted Ant-Biwd

TR®ilveved o w(?)

TRwainson's Wood-lover
Ant-Bird

+Cinpnamon Ant-Bird
*+Black-throated Wood-
lover

$Pelzeln's Wood-lover (?)
#48inging Aut-Thrush
(under-legged)
1Yellow Ant-Thrush
(under-legged) (?)
+Scale-backed Ant-Bird
TSealy 5o
+Shiny .
+Black-faced ,, .
+Red-winged ,, ,, (7)
Rufons-headed Ant-Bird
Bilack-necked ,,

“;‘Bro‘wn 19 0
*+Yellow, ground ,, .,

TMoitled sy ae
*+Rhort-tailed o

TBlotted y
*Dwarf w oo
snopophagidae—

Ilared-Gnat-eater (?)
*White-throated Gnat-
eater

Sclaterin naevia.
" leucostigma.
“ saturata.

Dirymophila siwwainsoni.
cinnamomen.

AAJ

s atrothoraxr.
o peleelni,

Hypocnemiz cantainy.

flareseens,

:, poceifonnty.
Tepidonota.

- lewcophrys.

“ melanopogon.,

Phlogopsis erythroptera.
Foriticarins colina.

- nigrifrors.

. erissalis.
Chamaeza fulrescens,
Qrallaria raria.

“ brevicnudn.

- macularia,
Grallarvicula wana,

Conopophaga aurita,

Corythopis anlloides,
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WOOD-HEWERR,

Wood-Tewers, like ant-thrushes are a large and little-
known family, and like them. are peculiar to the New
World There are no less than fifty genera and four hwn.
dred spectts,  They do not precisely “hew ™ the wood and
would he better called * wood-peckers ” were this name not
already in possession of birds that might lay better elaim
to theivs.  They might be better named ¢ wodpeckers,”
for they run with great ease abour the trunks of trees pick-
ing out insects and their larvae from holes and crevieces.
When the trunk of the tree is slender they will ascend or
descend, sitting ag it were astride, and clipping the free with
the sides of their feet with great adrvoitness, much in the
manner of wood-peckers. They vary in size, the largest
being a foot long: hut generally tley are only half that size.
Red, rufous, or chestnut, ave the prevailing colours, whila
the head and neck may he streaked or freckled with light
buff or white, and there may be whire or black patches on
romp or throat rvespectively. The tail feathers, generally
ronnded, have in mny cages projecting spines, Tike those
of wood-peckers, which materially assist the hivd in ascend-
ing or descending trees: and on them it can rest back dur-
ing its “ wood-hewing ” operations. The beak may e long
and curved, in one species, Xiplorhiynchus procurrus, enor-
mously so. They build their nesis, sometimes great strue-
tuies, in trees and shronbs or in  holes of trees or banks.
The sexes are similar. The voice is sometimes loud—ihe
note being rapidly vepeated 1in a descending trili-—and
sometimes rasping or chattering.

WooD PICKERs OR Woon-HEWERS.—(Colonial). Dendro-
colaptidac.
White-faced Wood-Hewer(?)

(earth chit) {ieosilla leacopus,
*Coppice Wood-Hewer

{(wood) Loclimins nematiura.
Fronted Wood-Hewer

(social) Synallaxis frontalis.
Browu-tailed Wood-hewe, “ brunneicandalis.
Whitish “ . albescens.
Guiana - - gUuidnensis,
Rootie or Red . 1 cinnamomed.

*Swarthy Wood-H wey
(Roraima) ” adusta,
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Thrush-like Worm-

cater  (7)
Wlhite-throated Worm
eater
* (Sclaters)

*Tive-rose Water
Worm-eater
Red tailed Water
Worme-eater
Spotted-hreasted
Worm-eater (23
Cheek-bearded Worm-
eater
*Rhianrp-tailed Worns-
cater
Wedge-billed Worm:
cater
*Long-tailed Wood:
ecarver
Resplendant Worm-eater
Olive
*Mervie -
Spotted Wood-Bird
*Pale-billed Wood-Diwd
Pard-spotted
*Much-spotted
Much-speckled
White throated Tree-
weaver
Wood-hewer
Thick-hilled Wood-
hewer (?)
Spol-headed Wood Bivd
White-lined “
*Long-healked
Curve-billed .
*Qliehtly Curved-bill
Wood-Bird

«s

.

i 7

Lavece Wood-hewer
Broad-billed ,,
*Bar backed ,,

Autonmolus turdinus,

s albigularis.
sclateri.

Philydor pyrrhodes,
. erythrocercus,
cervicalis.
Xenops genibarbis.
Nelerurus candacittus.
Glyphorhynchus cuncatus.
Deudrocichla longicauda.
“ qulginosa.
olivacea,

. merila,
Dendrornis guttatoides.

“ rostripallens,
pardalota.

.- polysticta.

. multigutata.

Dendropler picus.
Dendreretustes tenmincki,

Hylexelastes perroli.
Picolaptes puncticeps.

“ albolineatus.
Nasica longirostris.
Xiphorliinchus trochiliros-

" subprocurrus.
tris,
Deudrocolaptes plagosus.
" certhia.
” radiolatus.
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SUGAR BIRDS.

These charming birds were so called from their habit ¢f
fearlessly visiting \sugar factdries in pursuit of the fliey
that swarm in such places. In outward appearance, with
their long beaks and forked tongues, they resemble hum
ning-hirds; their plumage however, though very beautiful,
lacks the metallic lustre of  Trochilidae.  They number
some twelve genera and upwards of a hundred species, all
peculiar  to Neo-Tropical aud Sub-Tropical regions. Iu
~company with Humwing-Bivds they probe flowers for honey.
or like fly-catchers, dart aftev flies on the wing: or like
tree-creepers, search the bark of {rees for insects. Velvet-
like or purple, relicved by brilliont patches of sky-blue,
white, or yellow, ave the prevailing tints; while the hens are
often dull olive or green. From their note they have ac-
quired the collequial name of Quit-quits. . They build =
rough, domed nest of grass, moss, roots, ete.,, and deposit
therein from two to fowr white, or greenish eges, with
blatches or specks of rusty-red.  Theyv are easily tamed, and
from the fearless naturve and pretty plnmage, soon become
great pets: but on account of difficult feeding {hey do not
ordinarily live long in cages.
m;., ; ””_' B , .
SUGCAR-BIrDs o Quit-uits.  ( Colonial ).—Coerebidac.

T Rhne-capped Rugar-

Bird Covrebu | Certhiola) guia-
K nensis.
Yellow-breasted Nugar-Bivd . . chloro-
pYya.
Hook-billed . ,, Diglossa major,
Blue . » Duacnis cayana.
TAngelic “ ' » angelica.
PPurple-bluc " W2 analdis,
. Black-headed " o Phloraophanes spiza.
TPurple & Black ., w Uyanerpes (Coerehay cueru-
leus.

HUMMING BIRDS.

These small but wonderful creatures excel all other birds
m their power of flight, and vival precious stones in tha
Justre of their colour patehes. Some are adorned with
crests, car-tufts, frills, ov pendents; and in some species
the tiny feet emerge from httle puffs of snow-white feathers.
The wings are long, but narrow, and the tail sometimes
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assumes fantastic shapes. They were happily named
Trochilidae from a Greek word denoting the swift spinning
roller of a windlass; for their wings, moved by powerfu!
mriscles, whirl with the rapidity of the propeller of an
aeroplane, as they dart like insects from tower to tower.

The huwmming of their wings may be heard for several
yards und is frequently accompaunied by a continual twit-
tering. To sustain the powerful muscles of the wings, the
breast-lone is enormously «eveloped and shaped like the
keel of a racing yacht. [t will be noticed that the heak is
abnormally long, in some species even longer than the body,
and sometimes servated. The tongue also is very lony and
can be protruded to a long distance; it is a double tube.
forked at the end like a snake’s. The bird is thus able to
suck honey from flowers as it poises horizontally Defor:
them on almost invisible wings. The tail meanwhile opens
and shuts like a fan, or is moved laterally from side to side.
Its food consists, besides honey, of small insects which it
collects from leaves and flowers.

These tiny creatures are fearless birds and will drive off
intruders ten times their size, darting at them with light-
ning rapidity, their beaks held out stiff like a knight's
lance.

The tiny nest is a fairy-like structure of felted wool and
cobwebs, often tastefuly adorned with lichens; it lays bus
two white eggs, or only one.

ATl these birds belong to the New World, their nearvesi
approach in beauty and habits being the Sun-Bivds of India
and the East; butl these latter are normal in fheir Hight
and must creep about the flowers in pursuit of their food.
There are in all a hundred aud seventeen gencra, including
some five hundred and seventy species.  The females arve
generally much inferior in colouring to the males, and lack
their feathered adornments.

HUMMING Dirbs.—{(Colonial).,  Trochiliduc,
Blue-frouted Lance-Bill  Hemistaphania johannae,
White-tailed Barbthroat

(mourner) ~Thienctes levcurus.
*Bronze-green Hermit ' " antoniae.
Rugged Brown Hum- )

ming Bird " Glaucis hirsuta,

*¢Guiana Radiant . Phaethornis guidnnae,
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Ilye browed Humwming
Bird
tMajestic Radiant
Hermit Humming Pird
*Rupuruni Radiant
%

b4
*Bishop .
Suabre-wing Humming

Bird
#yReddish Huniming Bind
Jacobin (or white-naped)
Humming Dird
(honey-cater)
“Ewmerald
TWhite-vented Pilgrim
{beggar)
Ultra-green Pilgrim
* y8potted-tailed |,
*Bright-tailed .,
TCopper-tailed Dainty
*Green-veuted Waoodl-
heauty
Red throated Rapphire
Blue-chinned Sapphire
“sTorked-tailed goliton

dwast Mt Rovaimag

vFestive Fork-tail
Wood-Nymph

TWaterton s Humming Biwd
¥ lsar-tufted Humming Bird

7 A Roraima) Shade
hearer
Dolphin Eae-tufted Hum-
ming Bird
Tiery-tailed Avocer
TViolet-tatled Torch
Humming Bid
Green-throated Toreh
Humming Bird
+Gold-shining Mosquito
Huniming Bivd
TEwerald Terosa Green-
tail
TGraceful Wonder

Phucthornis superciliosus.
augusti.

2 . . .
o bourcieri.
" rupurinl.

longucinarcns.
CPISCOpPUS.

"

oy

Cumpylopterus larygipennis.
hyperylhris.

3

Focisiga mellicory.
Agyrtria whilclyi.

[cucoyasicr.

N

» viridissima,

. macilicanda,
. witidicauda.

Saucerottew cupreicundu.
Hylocharis cividirentris.
“ sUppirin,

Clloresios cocrudens.

Clilorosiilthon subfurealus

Thulwranin foreata.

warerfoni,

Pctasophora yermana,

. delphinue,
Avaecihela recwreirostris.,

Lampornis violicanda,
’ gramineus.
Chrysolampis mosqiilus,

Psilomyceter theresiac
Polytmus thawmanliax,
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o~
King Topaz Topaza pella. )
FYellow-hreasted golden-
glory Heliodora xanthogonys
Golden Long-ear Heliothrir aurita.
Tutt-crested Coquette Lophornis ornatus. =
tRocket-tailed Quoit Discura longicauda.
SWIFTS.

The resemblance of Swifts to Swallows is only superticial,
Anatondically, the differcnce is fundamental, and Swifts
have been finally placed in the same sub-order as Hum-
ming Birds. They are emphatically birds of the airv, per-
forming all their functions on the wing and never resting
except to roost. Like Humuming-Birds they have knor-
mous keels bearing the powerful muscles that sustain them
in their continual flight. Their feet, unlike all other birds,
except a few species of Night-jars, are generally pampire
dactylous, that is, all four toes are in front, and in some
examples even the toes are feathered. Their coloration is
generally sombre, blacks and browns with sometimes white
chins, breasts, or rumps, and markings of rufous, being the
prevailing tints. They range all over the world except in
New Zealand and some other islands, and in snow-bournd
latitudes. Their tails are generally forked; and in flight
they resemble a bent how. Their note is a shrill seream
uttered continuously. The Collocalie make their nests of
gecretions of their salivary glands and from them the
Chinese concoct excellent soup! None of these species,
howevev, belong to the New World.  Others nake their
nests saucer-shape, of twigs, straw, feathers, ete., which
they catch in the aiv as they fly, binding the material to-
getlier with saliva, and selecting snch sites as the face of
a clitf, the open brauch of a tree. palm leaves, efe.  The
Punyptile makes a huge vest entirely composed of  saeds,
glued (vgether with saliva.  The eggs are dull white like
those of Humming-Birds.  They are in all nine genera and
» bundred species, of which twenty-five belong to the New
World.

Swirrs— (Colonial). Cypselidac.

*tThe Belted Swift Chactura zonaris.
*+ ,,  White-banded Swift ’ albicincta,
*7 ,, Spiny-tailed " ’ spinicauda.

*:  Grey »(?) o poliura.
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#*+The Ash-vented Swift Chaelura cinereiventris.
e, Grev-breasted v guianensis.
T . Ruddy » (2Y Oypseloides rutilus. .. ..
*r ,, DBlack ’ niger.

5 Smoky fummigatus,

Palmm Swift (Scal’s') Claudw squamata.

» Cavenne ,, (downy) Panyptile cayencnsis.

. SWALLOWS & MARTINS.

These birds belong to the Owder Passeriformes and are
placed next the Swifts in this collection for the sake of
comparison.  Like Swifts they are cosmopolitan and their
habits are generally the same,  feeding on insects which
they catelh with open mouth.  They will alight on the bare
brancles of trees and are sometinies seen on the  ground
collecting mud to build their nests which may be cup-
shaped or like a retort with a tube for eutrance. Tley
often form colonies of nests and hunt in companies. In
colour they resemble Swifts: blue blacks, with puff, and
under-parts generally white; there may be chestnut or red-
dish markings. They twitterr or warble, both on the
wing and at rest. The eggs, from four to seven, are white
in Martins, and white with red spotz or purple markings
in Swallows,  Martinzg are genevally smaller than Swallows
and the colouring is not so bright.  Many of them ave
white-rumped.  Sand-Martins build their nests on the face
of c¢liffs, digging holes in the soft clay or sand; the Purple
Martin of N. Amerieca, in holes of trees. There arve in ali
thirfeen genera, including more than a hnndred and thir.
teen species, of which iwenty-six belong (o the New World.

SwWALLOWSs & MAaRTINS,  (Colonial)—/firundinidue,
White-vented Swallow

(Quick-flver) Taclycincta albirentris,
(‘h]mnov Swallow (red-
v ented) flirundo erythrogaster,
Clialybeate Swallow (iron-
blue) Lrogne chalybea,
Brown Swallow s tapera. ‘
TElogant-banded Swallow A {licora fasciata.
Ash-throated ’ ” melanoieuca.
*’i’]?ﬂ.l'k-l)ll]@ bright . ” cyanoleica,
TCapped L . pileata.

TForked ” R fucata,
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'

Red-throated o
(seraper-winged) Stelgidopreryr ruficollis.
" wropyylalis,

CHATTERERS.

These are forest birds, feeding upon berrics and seeds,
with incects and even lizards.  They ave all peculiar 1o
the Neo-Tropical regions and include some of the most gor-
geoasly coloured birds in the world; such as the Crimson
Cotingu, the Five-Bird, the Pompadour Cotinga, the Puarpie-
throated Chatterer, ete.: and some of the most remarkabie:
as the Cock-of-the-Rock, Umbrella Bird, and the Campanere
or Rell-Bird., They vary in size, the Bald Cotinga being as
lavge as a crow and like it in appearance, others as suatl
as a Sparrow. The Cock-of-the-Rock has the habir of dis-
playing bimselt before the females after the wanner of
Galliformes. The Campanero, which lives in the tops of
high trees utters a double note, resembling the striking  of
a hamiwier upon an anvil, which may be heard for three
miles. It has a hollow corunele in itg hill whicl it will
inflate with air and erect for several inches:; but this hag
nothing to do with its hell-like note. The Umbrella-Bird is
black and has a permavient crest as desceribed: the Green-
heart DBird utters a (ripls  ringing note that resounds
throueh the fovest. Sowme of the Cotinga have bare orbils
or patches. There arve some thirty genera ineluding a hun-
dred and sixty species Little is known of their habits
Tie Cock-of-the-Roek makes its nest of stiek and mnd  ou
some projections of rock within a cave and therein layvs two
egos of haff, spotted with red and purple; others build in
trees '

C1arTERERS.  (Colomial ). —Cotingidae.

~ Black-headed Cotinga Tityra cayana. .
*rSpy " W dnquisilor,
Rosv-throated |, Platypsaris minor.

*rGrev-throated green-
backed voad-hille”

Cotinga - Pachrylamphus griseigu-

. , Tarias.
*White-vented |, " surinanns.
TAsh-coloured  Cotinga 5 cinereus.
tBlack " niger.

tDark-coloured ,, . ” atricapillus,



Greenheart-Bird (shy-
bird)

*Wreathed Cotinga
Grey Cotinga (flute

m

Lathria cinerea.
streptophora.

playing, reddish) Aulia hypopyrrha.
*tDusky Cotinga Lipaugus simplex.
*rFoul ’ Dtne ttnecit 8,
Yellow-back Cotinga Uhla wropygialis,
*rAsh-breasted “ »  Spodiostethus.
Rufus Cotinga (bushy,
lover) y» thamnophiloides

Fire Bird
Cock-of-the-Rock
Coral-billed
Purple-breasted Cotinga

Phoenicocercus carnifea.
Rupicola rupicolu.
Pipreola whitelyi.
Colinga cotinga.

Purple-throated . » cayanda.
Pompadore M Xipholena pompadora.
*+White-white ’

{(rusty-sided) lodoplcura leucopygia.
Manakin » pipra.
Small dusky »oy ” fusca.
Crimson w ' Hacmatoderus militaris,

Querula cruenta.
Pyroderus orenocensis.
Ceplalopterus ornatus.
Calvifrons calvus.

Crimson-throated
Crinson-breasted ,,
*+Umbrella-bird ’
Bald Cotinga or Quow
Blue-necked Cotinga
{naked-throated) (iymnoderus foetidus.
Bell Bird (hollow-beaked) Chasmorhynchus niveus.
T8patted holldw-beak " rariegatus.

MANAKINS

These birds, closely allied to Contigidae, arve little like
them in outward appearance; they are all small birds, said
to have the habits of the English Tit-mice. All belong  to
Neo- ’[‘roplcal regions, numbering nineteen genera and some
eiphty species. \[ans of them have lnllhant patches of
Colom" Pipra aureola, for instance, has a flaring red head
whicl, when the crest is erected 1001« like a flaming torch;
others have golden heads or yvellow. They live among trees
‘1 shrubs and feed on fruit, berries, seeds and also ingects.
Their note may be loud or Wluqtlln,,, one species at least,
(Chiroriphia linearis) has the credit of displaying itself,
and another of the same genus (caudate) of holding a con-
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cert, all listening while one sings. The females are gener-
ally dull green, or some other sombre hue.  They make
shallow nests of grass and tendrils whiclh they hang from
the forks of trees or shrubs, and lay eggs vellowish or  red-
dish white, mottled or blotched with darker colonr.

MaNarIxs.  (Colonial).—Pipridac.
TYellow Manakin Piprites chlorion.

Green " uniformis.
Black ” Xenopipo atronitens.
Crested » Ceratopipra cornula.
Ncarlet-crested Manakin( ?) ’ iracundgq.
Searlet-headed ” Pipra aureola.
Golden-headed ’ .. auricapilla,
White-capped “ w leucocilla,
Crested “ w  rcomata,
Blue-rumped " «  Serena,
Tricolonr & black .. W  suarissima.
TRpotted .- w gutturalis,
T8hort-tailed v 07 w  brachyura.

*Cinnamon . Neapipo cinnamomen.
Blue-backed, red-capped  Cluroriphia pareola.
" candala,
Back and White Mimakin - Wanaecus manucus,
TDusky Manakin (Hetern-

pelma) Scotothorus wallacei.
Earth-brown Manakin " aAMazonum,
Yellow-crested “ " Tgniceps.
Great « (7Y Seliffornis major.
Yelow-headed w (73 Helerocercus flaviverter,
Goll-fronted . Neopelma aurifrons,

(T be Continued.)

Selection of Rubber Seed.

The conclusion is that large seeds furnish by far the besr
results, both as regards germination and as regavds crowth
of the seedlings. One shoull, therefore, before planting
seeds, go over them and selecting from them, count as in-
ferior and throw out all which weigh less than five
grammes.

-4 The Gardens' Bulletin,” Straits Settlements,
June 20, 1914,
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Hints, Scientific and Practical.

IT is only too well known that other countries
The Condl- }ave some years past distanced Britain in tire
Research. fielld of research; that while Germany is send-

ing her trained sons to all parts of the world,
we searcely even supply onr own coloniex. A writer in
“ The Monthly Journal of Reience ” said last yvear that “ to
a very great extent, both in the home kingdoms and ‘he
colonies, we find ourselves compelled to import that intel-
lectnal emvivience which we refase o enltivate in onr midst
Foreigners oceupy professorial chaivs in our colleges, thay
fill the posts of hotanists and geologists in our colonial gov-
ernments, they hold high positions in the respective sraffs
of the British Museum, of the Geological Survey of Indin,
and of our exploring expeditions.™

Now as these resitdts cannot be owing to any jnbred defi-
ciency in the conntrymen of Newiton, Paraday, and Do
win, it hehoves us to ask if our educational systenr is
fault, and if fair provision is made for those able and wil-
litg to make criginal research.

Nuwmerous suggestions have been made regarding the en-
dowment of research, but most  of them are unpractical.
Those who imagine that the object will he gained by estab-
lishing adequate teacherships of science, seem to be tho
sanguine.  The labome involved in the work of teaching, in
the way of acquisition, prepavation. and performance, is too
great to pevmit the devotion of sufficient time and thoughi
to the seavcle after new truth. 11 it is desivable that new
facts and principles be searched after, why should fit in
quirers b= nut, either partly or wholly to other work? 1
know that manv of onr teachers have hitherto been at a
evreat lisadvantage sthat managers ot institutions have had
a sharper eve on their proxpects than on their  interval
arrangementx: that they have rhought ot a college rather
as a body of bricks than as productive of a body of leain-
ing; and that apparatus and assistants, though well enough
in  Berlin or Leipzig, are needless in prudent  England.
Yet the ideal professor is rather the head of a department
than a mere speaker by the vard of so many lectures: a
man with nnmerons hands in the shape of demonstrators
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and assistants, themselves the possessors of well-trained
brains: a divector of work with all itg apparatus freely
supplied to him.  Suck a man adequately remunerated,
may be safely left to his own tendencies.  Contact with
nature breeds the dexire to know her better.  In favourable
condifions 1he teacher becomes the investigator, and while
seeking afier new truths builds up his own fame.

—% Nature,” January 27, 1881,

THERE arc (wo special qualities possessed by
ggﬁrge":ftlv‘;i’"f coats”  milk which alone should make it
popular:—

1. The case with which it is digested by childrven, and
expecially infants.
-2, Ttz almost complete immunity from germs of tubercu-
loxie.

With vegard to the first point, the substitution of goats’
for cows” millk has been instrumental in saving many yvoung
lives.  The explanation of thix superior digestibility is fur-
nished on scientific grounds by at least two authorities.
The late Dh. Auvgustus Voelcker held thar it was due to
the fact that the e¢ream globules were much smaller than
in cows milk, and in a wmore perfect state of emulsion.
The explanatinon of Dr. Barbellion, a French medical au-
thority, is that the eurd of cows’ milk forms a dense adher-
ing wass which by agitation separates into clotg that are
but slightly soluble, but the curd of goats’ milk forms very
snmall, light Hakes, which are soft, very pliable aud very
scluble, like (lioge in the milk of the ass and in  human
wilk., Samples of these latter as  well ax goats’ milk
were submitted to the action of digestive ferments: aad
were found to be digested competely in 20 hours, whilst
the same provess applied to cows’ milk showed only a
very slight progress after 60 hours.

fRo much has been written on the prevalence of tuber-
culosis amongst cows and the possibility of communicating
the discase to the human subject through the milk thar,
when it is fully recognised how comparatively free from
such eerms goats’ milk has been proved to be, this vain-
able quality should stimulate its wse. In this conuection
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Sir William Broadhbent max be quoted. In his address fto
students on the ** Prevention of Consumption and other
Torms of Tubervenlosis,” he said: “ Tt is interesting to note
thaty aszes and goats do not suffer from tuberculosis, and
to bear in mind that the shrewd physicians of past duays
nsed to order asses’ and goats’ milk for persons {hreatened
with  c¢onsumuvfion.™

To vealise the difference between goats’ and cows’ milk
one has ouly *o return to the latter after a course of
goats’ wilk, The difference is very much the same as when
skimmed niillk ix substituted for whole milk. This superior-
ity is not €0 noticeable when goats’ milk is drunk by itself
as when it ix titken in tea or coftee, or used in milk pud-
dings, costards and Dlane-manges; the rich, creamy taste is
then very markel,

- = The Jovrnal of the Boavd of Agricultimee,”
October, 19175

' Bordeanx ~ DURING investigations nmdo. Jast year by ' I
‘Mixture as 1. rooks. MLAL, and the wrifer of this articie,
R?ll?l?éf%i::ers. it was x}f'fgi-(lss:)lf',\’ tf) (-4'11'1',\" _(mf s]n'a.\'ring' (*.}'per’i;

pents with Bordeaux mixtuve fo determine if
spraving methods were likely to be useful in the controi of
Pink Disease.  Mechanical diffienlties and c¢limatic  con-
ditions in Malay render sueh methods unseless  excepi  in
apecial cases  The experiments were conduected wirlt spraz-
ing machines speciailly adapted for nuse on plantations  in
thig eontry. The Bordeaux mixture was made up of  the
following :—12 (bs. Capper Sulphate, 8 Ihs. Quicklime and
1060 gallons of water.

The experiments were specially conduered to fest  the
effect of Dordeaux mixture salts on the resulting rabber.
The rubler was made np in sheet form so that as wueh of
the coprer salts as possible wax retained.  Tn July  and
Aungnst, 50 trees were sprayved once a week from the  level
of the upper tapping cut to a lieight of 25-30 feet above this
level. Contral nlots were kept for purpeses of comparison
T'xeese of fluid was applied which ran down over the cuty,
channel and spout.  None of the rubber sheets {rom these
trees were tacky by the end of November, From Septem-
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ber 10 {o November 12, the trees were treated as  above,
bt the tapping cuts were deliberately spraved.

Examination showed a plentiful deposit of blue copper
salis on the spout and  tapping cuts after the applcation.
Only one sheet of rubber in the batch, manufactured on
Oetaber 2nd. was considered to be tacky.  This sheet wis
preparved from latex gathered on October st on which date
spraying was done  The tacky sheet was much folded to-
gether and the surfaces were vo sticky as to be inseparable.
The experiments stopped in November, All the  rubler
sheets were kept for several months in the laboratory, but
there wax no further development of {ackivess though the
presence of Copper salts in appreciable quantities was de-
monstrated by the Agricultural Chemist. 1{ can now he
stated, that there is little danger in using Bordeaux mix-
ture ax a sprar against the attacks of fungi on rubber trees,
I trees in Learing arve to be gprayved with Dordeaux mix-
ture they should be rexted for two or three days after the
spraving.  This period  woulid be quite sufficient to allow
for accenlents.

The Apricnltural Bulletin of the Federated
Malay States, Seprember, 1915,

" e - Snds of iy
The Manurial ' tl.n Imn. importane  kinds (.»I llllllllll.ll
Situation materials (nitrogenous, phosphatic.  potassic,
and its and cadeaieous ). there ix only one the potas-
Difficulties. . C s o . o .
sie, of which theve will be o serious scarveily,
and it seems almost certain that greater difficulty will arise
from waut of labour than fronr want of raw material.

It is probable that there will be sufficient supplies | of
nitrogencns manured.  In normal  times we export  over
three-fourthe of our total production of sulphate of ammonia.
sicl export will now be restricted, ax this and other fer-
tilisers can oniy be exported nnder licence.  Our total pro-
duction of suiphate of aminonia  exceedx 400,000 tons
per annuni. sy that (here should he sufficient of this valu-
able fertiliser available to meet even greatly inereased con-
sumption. [t is probable that the price will he a  little
higher than in pro-war times owing to the enhanced price
of sulphuric acid. and the increased cost of labour and
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transport, but it is not likely that the price will be exces-
sive.

L

An mmenre amount of potash is at present lost in liguid
manpure. It ix not generally realised that liquid manure is
far rvicker in potash  than in any other  manurial  ¢on-
stituent.  As a resuli of 33 analyses of lHguid mamnire ob-
fained from farms in the north-cast of Reotland, the writer
found that the percentage content of potash is. on  the
average, more than fwice the percemtage of  nifrogen,
There are. naturally, great variations in compoxition, and in
exceptional casex the nitrogen was higher than the potash,
bt in nearlv all cases the potash was higher than the nitro
ven, and generally very much higher.

Mest of the potash in the food of stock ix excreted in the
urine, and the liquid which drains away from dung heaps
were saed and used as manure, it would largely do away
with the neecessity for the use of special potash manures,
and would also supply much nitrogen to the soil.  With
potash at its present high price, the waste of liquid manuare
is almost crimninal.

—“The Journal of the Board of Agriculture,”
(ingland), October, 19135,

The Demand for Molybdenum.

At the present  {ime there is an  exceptioually large de-
mand fer the so-called *speeinl  steels,”  that  is 1o say,
steels which wre specially hardened.  This class of s(eels
i® mnelr used in connection with ornamen{ wovk, and parv-
ticularly for making machine tools the wear and tear of
which i our large engineering works is just now  ah-
normadly high.

These = xpecial steels ™ are made by the addition of various
cemparatively rave wmetals, such s tungsten, manganese,
vanadivm and molybdenum, to steel, and their importance
mav be gathered from the face that in Germany all stocks
of these metals ave beine commandeered by the government.
Tn the United Kingdom molybdenum is at present in  so
ereat request that the ore is now sclling at £540 per ton.

=& The Colonial Journal,” July, 1915,



118

Exports of Agricultural and Forest Products.

Below will be found a list of the Agricultural and Iorest
Produets of the Colony exported during the year 1915. The
corresponding tigures for the two previous years, and the averages
for the four years previous to that, are added for convenience of

comparison.

Product. Average 1909-12. 1913, 1914, 1915,
Sugar, tons 99,623 87,414 107,137 116,223
Rum, gallons S 2,289,820 3.260,986 3,489,729 4,698,230
Molasses, casks ... 1,872 1,187 8392
Cattle-food, tons ... 7,388 6,854 2126 2,238
Cacao, cwts. 4871 505 145 539
Citrateof Lime, cwts. A 36 99 170
Cocouuts, thousands 927 8§72 1,890 2.090
Copra, cwts. 1,2824 1,127 1,690 1,619
Coffee, cwts. 1,110 797 2,131 1,538
Kola-nuts, ewts. ... 24 1 4 17
Rice, tous 3,737 ‘ 7,700 7,090 9,058
Ricemeal, tons ... 2.005 ) 1,802 41 266
Cattle, head . 988 965 1,172 649
Hides, No. - 4177 5,106 4,646 1.584
Pigs, No. 1,318 1.604 1,303 1,198
Sheep, head 7671 40 141 12
Balata, cwts. 9,349 11,817 9,181 18,908
Charcoal, bags ... 73,950 62,321 67 450 58,424
Firewood, Wallaba,

etc., tous 9,319 8,670 10,204 8,905
Gums, lbs. . 4,764 2,287 886
Lumber, feet Lo 259,837 | BITS1Y 254772 225 453
Railway sleepets, No 5,280 11,020 10,627 2,556
Rubber, cwts 17° 111 9 41
Shingles, thousands 2,137 2,645 1,806 2,214
Timber, cub. feet .. 254,093 | 87111 212418 113,861

*In year 1912 only.
Fln years 1911 and 1912 only.
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Artesian Well Water for Rice Lands.

/2

It has been well said that suceessful rice cultivation i
a matter of water supply. 1t all depends upon what is
understood by that phrase * water supply.”  Water is
needed—water for germination. water for growth, water to
regulate the temperature of the field, water for keeping
down pests, water foir carrying nmtriment to the plants,
water for killing out weeds and grass, plenty of water to
keep the water fresh on the ground: but the phrase im-
plies something more—complete control. The rice planter
mnst know the right amountof water to use at any given
period of the crop, he must know the right time to use it
and how to apply it in the Dbest manner. It should be the
object of the grower to ™ apply only the amount of water
which is most beneficial to the plants during che different
stages of plant growth.  Good economy calls for the use
of only so much water as is uecessary to make  the  lLest
yvields. It is not good economy to save water to the ex-
tent of injuring the ¢crop. 1 1oo lttle or too mueh water
is used, lower yields will he secured. due to stunted plants
and small heads in the first case, and loss  due 1o poor
stooling or straight-head blight on some soibs in the second.”*
Hiven this knowledge and eontrol, it is undoubtedly  trye

* Texas Dept. of Agricullure Bulletin, No. 43,
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that successful rice growing is a function of the water
supply.

That irvigation might furnish the means of control and
artesian wells the water supply, scem obvious corollaries
to this proposition. In Texas two successive erops of rice
can be grown with irvigation on very .sandy loam soil, angd
four crops on the black clay. At D’Urban Park, in  this
colony, where the water from an artesian well is available,
five crops, averaging 26.6 bags of 120 Ibs. per acre, have
been raised in 25 months, These facts indicate possibili-
ties which must appedl to any man of affairs,

At the Experimental  IFields of the Botanie Gardens,
Georgetown, where the irvigation water is under eomplete
control hut is not supplied by an artesian well, the fol-
lowing interesting figures have heen recorded i —

Water During Growth of Crop.
Lbs. Padi

Year. Rain. Trvigation. Total Tnches, per acie,
1909 24.83 26.12 50.95 4,524
1910 38.07 25.50 63.57 4,880
1911 33.71 24,40 o811 3,270%%
1912 16.04 27.80 43.84 4,956
1013 28,63 38.10 66.75 5,880
1914 1853 32.90 51.43 6.199
1915 18.76 44,90 63.66 5,046
Means 23.51 31.39 56.90 4,966

On analysis these figures show that in (he driest  crop
period (1912) a full normal erop of 2.2 tons of padi per acre
was obtained with 27.8 acre-inches of irvigation water: in
1914 a maximum crop of 2% tons was got with 33 acre-
inches of irrigation water. The monthly average in 1912
was 9 acre-inches, in 1914, 11 acre-inches.  Except in ab-
normally dry seasons, 9 to 11  acre-inches of irrigation
water per month of the period of active growth produces
very satisfactory results. In fact, in normal vears, 8 acre-
inches per month would seem to be suffiicent for a full
crop.  Excessive water supply has  resulted in reduced
crops, and not necessarily in increased returns.

** (Crop reduced owing to error of Assistant in regulating irrigation water,
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In Texas the rice crop may reach 16 to 18 cwts. per acre,
with an average of 14 ewts. In British Guiana the aver-
age vield has been 11 fons per acre. In North Essequebo,
with good irvigation, the average yield over two crops per
annum approximates to 3% tons per acre—one crop of 20
bags of 140 1hs. each, and one crop of 30 bhags.  With
controlled irrigation and drainage, the average yvield of
padi in this colony should noi be less than 1) tons of padi
per acre per crop, and this quantity, in favourable situa-
tions, should reach 1§ {o 2 tous.

With so attractive @ prospect, it is surely worth while
to develop as mueh as possible our artesian well  system.
Many of the wells in the  rice connfry of Texas supply
from 500 o 2,000 (American) gallons  of water per
minute:  the average is about 890 gallons per wminute,
This is, however, pumped  water, for the surface of
water in - the wells  ix far below  the ground level, or soon
becomes xo.  The average oulput of the British Guiana
wells s about 200 ¢ American) gallons*** per minute with-
out pumping, from a pipe standing some inches above
ground.  Allowing 16 inches per montle of total  water,
as  the awmount required, it i caleulated  that one
of our wellx giving an  average tlow of 300,000  eallons,
per day, would supply 30 acres of rice ground for two full
crops, and would amply make up for any deficit in  the
yainfall

*¥¥% (One American Gallon= ca. 0.83 Tmperial Gallons,

Chlorine as a Water Purifier.

The liquid chlorine which is being used hy the Germans
to produece asphyxiating gas has another and a very useful
guality. It s a very good water purifier. Indeed, it was
for use as sucn that it was tirst put np in steel cvlinders,
and it is coneeivable that it was originally brought to {he
German front for this purpose and that the use of the pas
in fighting was a later thought. It acts as a steriliser, snd
though not entirely effective, probably affords the best
weans of dealing with impure water when there is no time
for more elaborate processes.

-—“The Colonial Journal,” October, 1913,
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The Cultivation of Limes. III.

(By Professor J. I3 lHarrison, CI.G., . L., Director, C. K,
Bancroft, M. A, F.L.N., Assistant Director, Department
of Science and Ayriculture, and (. E. Bodkin, B.A.,
F.Z.8., Economic Bioloyist.)

DisussEs in cultivated plants are usually classed under
two heads, viz., (1) these which are due to the non-living
environment, L.c, soil, atmosphere and physical conditions,
and (2) those brought about by living organisms, plants or
animals. Lime trees cultivated in Dritish Guiana are sub-
ject to discases of both of the above classes. It should,
however, be remembered that no once factor alone is suffi-
cient to induce disease; hence damage whiclh ik commonly
attributed to a fungus, bacillus, insect or other organism
is in reality primevily due to a combination of influences:
more especially to soil, atmospheric and cultural  defects.
Neglect of the hygiene of the =oil is the fruitful cause of
plant diseases.  The significance of  predisposition  to
discase g, we fear, seldom sufficiently  appreciated by the
cultivator.  For example, lime trees are parvticularly sus-
ceptible to unfavourable soil conditionx: and there is little
doubt that the disease known as * Mal-di-gomma,” * collar
rot” or “ gummosis 7 is primarily induced by certain physi-
cal conditions existing around the base of the trees, al-
though several authorities attribute the disease solely to
the activity of a living organisrm.

DISEARES OF THE LIME TREE.

The diseases to which lime trees ave subject in this col-
ony are dealt with in detail in the following part of this
article :—

(a.) Discases caused primarily by physical influences :—

i. Yellowing of leaves. This is a disease induced by
adverse soil conditions, viz., either the physical texture of
the soil or a deficiency of one or more of the essential
elements of plant food, mineral constituents, or a deficient
drainage. Limes growing on heavy clay land, such as
occurs in many parts of the coast-lands of the colony, are
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frequently affected in this way. Soils deficient in avail-
able nitrogen, potash or phosphates frequently give rise
to the same condition, while deficient drainage is also a
common cause. In places the chlorosis of the trees may
be due to deficiency in readily available iron.

The remedies are obvious.  Land should he carefully
seleeted for planting; a light, well-drained soil is most suit-
able for lime cultivation. The application of 21b. of super-
phosphate and 1 1h. of sulphate of potash per trees is fre-
quently beneficial where the plants have developed a yellow
and unhealthy appearance.

ii. “Stag-head” iz a condition induced by exposure to con-
stant winds.  Sometimes it is caused by deficient drainage
or tillage. Recommendations made in the first of this series
of articles in regard to protection from wind should bhe
carefully followed. * Stag-head” is, perhaps, one of the
more important and frequent causes of non-productivity
of the lime tree.

iii. Citrus Knot. Lime trees frequently show knots on the

stem arising usually cither at the base of a branch or in the
interval between the points of origin of two branches.
The knots arise as small protuberances and gradually in-
crease in size until they may attain a diameter of 2 or
2% inches. They are woody structures composed of short
tracheids—resembling in appearance the cells present in
“wound-wood.”  They are similar to the woody nodules
occurring on Beech and other English forest tiees, but
differ in this respect that they cannot be readily removed
by a knife, as the wood of each knot is fused with the
wood of the branch on which it arises.

The cause of production of these knots ig not clear.
although recent work conducted in the United States attri-
butes their origin to the action of a fungus, Sphacropsis
tumefaciens.  All attempts made in the laboratories
of this Department to isolate any organism from the
wood of fresh knots have failed. OIld knots whose wood
has Deen exposed to the air for some days frequently show
the presence of a Diplodiu, which is clearly a saprophyte.
The genus Diplodie ig very closely allied to the genus
Sphaeropsis .
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Similar excrescences, such as burrs and  sphaeroblasts,
are sometimes due to previous injury; at other times they
are due to sudden exposure of the shoots  to light through
heavy pruning or by the felling of adjacent trees, the
excrescences being in such cases the product of development
of adventitious or dormant buds=. A= far ax our observa-
tons have gone in British Guiana * citrus kuot 7 is usually
associated with the presence of bird-vine(Loranthus Theo-
bromac.)

It is doubtful whether knots are 11)]1111011s to the trees or
nget. In sonle cases where a knot encircles a branch, the
portion of the branch above the knot dies.  The knots may
bo easily got rid of by pruning.

Gumamosis or ‘mal-di-gomma.’” This is a common
discaze of lime trees. It isx also the most common and
wide-spread disease of the orange.. Firwt reported from
the Azoves as early as 18320 thie diseaxe is now known to
be present in Southern Europe, the West (ndies, United
States, Hawaii, Australia and prohably in all other re-
giong where the orange or e is grown.

The actual cause is unknown. It has been  attributed
b\ ditferent authors to a fungas Fusariwm Limonii, another
fungus:, Agavicus Citri.a bacillus B gionind, aud to ditferent
physical influences.  Our cwn observations have shown us
that the disease is most prevalent on heavy elay lawd and
is encouraged, if not directly caused, by certain  adverse
conditions existing around the hase of {he tvee. Mnlching
or the heaping of earth around the collars of trees  pre-
digposes them to the diseaxe, while  the liming and  the
loosening of the soil at the baxe of  treos enables fhem in
many cases to resist the disease. It is significant of this
that the disease was scarcely ever found in native Indian
cultivations until mulching and moulding of the trees were
introduced.  Wounding is also a possible cause. We must,
therefore, regard the disease, at any rate for the present,
as a phy smlonuull one, arising from adverse soil conditions,
defective drainage, mn(hfuncal injury or some such cause.

The disease occurs most comnmonly at the eollar of a tree.
It may extend some distance up the trunk or downwards
along the roots.  An exudation of gum first occurs. This
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ix followed by a brownish discoloration.  Nometimes  a
distinet odour is present.  Where the trunk is ringed the
Ctree usually dies,

Careful enltivation, the vewmoval of affeeted parts with a
knife and the tavring of the exposed healthy wood,  the
removal of carth from arovnd the  base of the affected
trees, and the application of lime to the land, are remedies
for the disease.  In some cases, too. the trunks are treated
with 3% carbolic acid, after the alfected parts have heen
removed.

i

(b.) Discases cansed by plant orgunisms:—

i. Wither tip, Leaf spot or Anthracnose attacks  many
citrus plants, ineiding the He.  The disease is of fungus
origin and is caused by Collelotrichum glocosporioides.
1t occurs on trees of all uges, from secdlings to  mature
trees.  The 1ips and edges of young leaves usually show
the diseaxe first.  The leaves wither and die, and the
discase spreads to the voung stem, giving rise to “wither-
tip.”  Defoliation of a (ree may  result in this  way.
Blossows and yvoung fruit may also be attacked, resulting
in the treex becoming fruitless.  Young [ruits when at-
tacked fall veadilv.  When, however, the fruit is nearly
full grown, it ix usually not affeeted except  through
wounds made by eareless handling.

Pruning and the removal  aud destruction of  diseased
parts Lielp to keep the disease in check.  Spraying with
Bordeaux Mixture at intervals  from the time the fruit is
set until it is nearly mature, is a good preventive.

ii. Sooly Mowld. This ix due to o fungus, Caprnodium
citricoluim.  The leaves, stem and fruits become covered
witli 4 soofy coating. The leaves are prevented from
perferming  their proper functions and fhe vitality of
the tree is impaired.

The fungus is not parasitic. Tt lives on the honey-dew
exuded by certain inseets.  The treatment. therefore, con-
sists in getting rid of the insects.  This ix best done by
spraying with a rosin wash. ’ '
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ili. Root Diseascs. Two have recently wade their ap-
pearance among lime trees planted in the intevior of the
colony on cleared forest land.  The symptoms of Dot
diseqases are almost identical,  Affected trees may appear
unhealthy for soie time, but they usually show little or
no indication of discase nntil death is iwiminent.  The
complete death of a plant usually ocems within a few days
following on wilting of the vounger parts above ground.
In one case, viz, the disease caused by Fomes scmitostus,
the affected roots hear strands of mycelium which are
white when yvoung and vellowish brown when old.  In
the other disease, ¢iz., the browu root dixease, caused by
Hymenochaete noxia, the tap-root and sometimes also a
small portion at the collar of the plant above ground are
covered by a brownish incrustation in which sand and

small stones frequently accumulate.

Both fungi live on dead stumps of forest trees, from
which they spread to the living roots of the lime trees.
As many of these stumps as possible should be cleaved be-
fore planting is commenced.  When a tree is once atfected
there s no cure; but the discase can be arrested by
trenching atfected areas, removing all dead wood and
burning it on the surface along with the 1roots of the
affected trees. The areas .should then he dug over and
Iimed before supplying is done. In the case of the latter
disease (‘the brown root discase’) trenching ix not neces-
sury, as the spread of this disease is not appreciable unless
diseased and dead trees are allowed to remain in the ground
for a long time.

iv. Lichens frequently occur on the trunks and leaves
of the trees more particularly wheve they are closely
planted. These cause no direct injury, but where preva-
lent they prevent those parts from performing their
proper functions. Pruning, thinning out and the use of
strong Bordeaux Mixture are remedies.

v. Bird-vine (Loranthus Theobromac) frequently affects
lime trees and may cause considerable damage on  ne-
glected cultivations. It should be kept under control by
removing it from the trees at frequent intervals.
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INSECT PESTS OF LIMES,

The lime plant when grown under favourable conditions
of soil, cultivation, etc., is scldom seriously hindered by the
attacks of any insect pest.  When the leaves, branches and
fruit of a plant are observed to  be covered with several
species of scale insects these may be taken as a suve indi-
cation of a ceneral poor state of health. 1t is, therefore,
a matter of preveution rather than cure; no amount of
spraying will ever rid a tree of scale inxects if that tree
ix grown in the wrong kind of soil or its proper cultiva-
tion neglected.

As scale insects are among the worst and most persistent
pesis of limes, these may be considered first.

The Mussel Scale, (Mytilaspis citricola, Newm.)  This
insect appears particularly on the leaves, twigs and fruit
of the plant. Tt i¢ a mussel-shaped scale, brown or purplish
in colour. tapering towards one end. It spreads vapidly,
and if Jeft unchecked, will speedily cuause serions damage.
It is best treated with  Resin Compound made as follows:

| Resin .. .. .. S1bx,
Ntock

- Ordinary Washing Soda .. Glbs.
Sclution

J Rain Water .. .. 4galls.

For use, dilute this solution to either 1 in 4 or 1 in 6
according to strength required.

To make this stock solution satisfactorily, the following
points should he observed :—the rvesin shonld  be e¢rushed
fine, aud the soda dissolved first in the water (2 galls.)
by heating. The resin is then gradually added, the solu-
tion heing meanwkile stirred.  Finally, the solution is
well boiled and the rest of the water added.

The solution is bewt applied by means of a spraving
machine. Spraying is best performed in the early morning.
A zood pressure should be maintained in the machine so
that the spray mav he delivered in a very finely delivered
condition (i.e. a mist-like effect should be obtained). In



128

this condition it will settle far move effectively on the leaves,
efe.  Care should be faken that all infected parts of the
plant are reached. As soon as the leavas are observed to
drip, spraying should cease.

The Orange Snow Reale, ( Chionaspis citri, Comstock), is
another common and pernicious pest. [t infexts the  trunk
and ¢lder branches of the tree, often completely ecuveloping
these parts with a whife, snow-like covering.

Sprayving with the above-mentioned  solution is effective,
but in bad cases the mixture may be applied with o large
brush, working it well in.

Several other species of harvd-hodied black or dark col-
oured scales are at times encountered.  These may also  he
treated with Resin Waxh.

Mealy Bug, (Pscudococcus citri, Risso), i aft  limes,
troublesome, especially on the fruits and leaves. Tt appears
as small, rounded, soft-bodied insects, clustering together
and covered with white powder. Spraving in the maunner
previously described with Kerosene mulsion will eradicate
this pest.

Kerosene Emulsion is best preparved as follows:

INerosence .. .. 2aalls.
Stock
Rain Water . .. lgall

Solittion
Roap (Ordinary vellow or
soft =oap) .. oo F b

For use, 6 gallons of water are added.

The stock solution is best prepared by first dissolving the
soap in the water by heat and adding the kerosene while
the wmixture is still hot. The mixture should be kept well
stirredd during use.

Coushi Ants, ( Ltta cephalotes, L.), are often troublesome,
especially in newlv planted areas. They should be traced to
their nest, which should be destroyed. Provided the soil
is not too sandy, one of the hest methods of destruction is
‘puddiivz’ If thisis not possible, all the exit holes to the
nest shouid be ihoroughly closed up with the exception of
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geveral large ones towards the centre of the nest. Into
these holes severai pints of carbon bisulphide ave ponred,
and the holes secuvely closed to prevent the escape of the
fumes.

With small and medinm sized nests this answers well,
but the very large nests are very difficult to  destroy.
Pumpiug the fumes of sulphur into the nest is also effect-
ive with the smaller nests.

If the ants are persistently annoyed with any of the
above methods ‘they will eventually migrate to another
locality

In some cases the nest may be isolated from the cultiva-
tion bv means of a trench always kept well filled with water
and free from weeds, for these ants are exceedingly clever
and will speedily take advantage of any means of erossing
the water.

Caterpillars or ¢ worms * which eventually turn into butter-
flies, are sometimes found feeding on the foliage of the lime
tree. A common caterpillar is that of the hutterfiv Papilio
anchisiades, Esp. These caterpillars feed exclusively at
night ; during the daytime they may be found clustered to-
gether usually at the base of the tree.  This habit makes
their des'ruction an easy matter.

(To be Continued.)

Conditions for Agricultural Research.
‘Aericultural research deals  with subject-matter  pro-

foundly compiex, bafflingly difficult, and beecause of  this
demands  researchers of the very  finest quality—
men with “the spirit,” men free {o work in an atmosphere
cleared of the hampering intlnences of compulsory adver-
tisement by result.—for these latter are often the ontcome
of Tuck. and in no case can they be produced {o order—
free from the compulsion to provide passable annual re-
ports for the cerutiny of an official tribnnal, free from the
worry 2s to the wherewithal to live: in other words, men
provided with a living wage.

“-A. D. Hall, M.A, F.R.S,, quoted in
- “The Agricultural Bulletin of the

Federated Malay States,” September, 1915,
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Experiments with Rice, Coconuts, Rubber, Coffee
and Cacao: Crops of 1914,

Ry Prof. J. B. Harrison C.M.G., M.A., Director, C. K.
Bancroft, M.A., F.I.S., Assistant Director, and
R. Ward, Agricultural Superintendent,
s Department of Science and Agriculture.

RICE,

The return of the area under rice cultivation in the col-
ony as received from the District Commissaries was 47,037
acres, an increase of 17,454 acres over that of the preced-
ing year; but as two crops were reaped in the year in cer-
tain districts the actual area of rice reaped was 53,661
acres. In 1898 the acreage returned by cultivators as
being under rice was about 6,000, and the increase in the
crop of rice between 1899 and 1915 represents about 32,000
tons of cleaned rice per annum of a probable value of
$2,000,000.  Considering that the industry is pursued
mainly by small farmers, its rapidity of development has
been phenomenal. This has been mainly due to the East
Indian settlers, but the black people «f the eolony are also
entering with some enthusiasm into the industry,

The variety of rice cultivated generally in the colony is
the Demerara Creole, a long-grained variety, which has
probably arisen locally by unconscions selection.

YIELDS OF I’ADI,

The yield of padi obtained per acre in 1914 was 19.7 bags
of 140 1bs. each to the bag, equivalent to 24.6 cwt. per
acre, the total wield being 1,060.292 bags. The figures
show a decrease of .7 bags per aecre compared with those
of the 1913 crop.

The following table gives the average of padi per acre in
the colony from 1898 to 1914 :— ‘
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Average yield of
padi: cwet. peracre,

1898-1902 .. .. 21.5
1903-1907 .. . .. 23.8
1508-1911 . e . 25.3
1911-1914 .. . .. 25.2
Mean . .. . - 239

The exports of rice and rice-meal for 1914-15 were ro-
spectively 7,090 tons and 241 tons.

EXPERIMENTS WITH VARIETIES,

The experiments with rice varieties were continued at
the Experimental Fields. As in the previous year varie-
ties of proved value were planted in the North Field on
large scale trials in duplicate 4 acre plots. The yields
obtained were as follows:—

Selected Varieties. Bags of 1}01bs., per acre,
No. 75 .. . .. 36.3
Creole .. e .. 36.2
H 6 .. .. .. 34.6
Strains.
No. 75 strain 7 .. .. 39.0
v No. 75 strain 6 . o 37.9
" H 6 strain 1 . .. 37.3

The crop reaped was not as good as that of the previous
year, but was considerably above the average.

IMPORTED VARIETIES,

Upwards of 250 varieties have now been imported from
foreign countries into the colony by the Department for
the purpose of experimental cultivation. Of these, two,
No. 75 and H 6, have given better yields than the Creole
rice under trials extending over a period of ten years,
while three strains specially selected from these two varie-
ties have yielded still better results than the parent rices
from which they were obtained. Taking the series of ten
vears, 1905-1914 inclusive, during which trials with the
three varieties, Creole, No. 75, and H 6, have lasted, the
niean results have been as follows:—
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Bags of 1401bs., (Creole taken

Kind of Rice. ’ Per acre. as 1010,
H 6 - 33.47 . 104.1
No. 73 .. 32.86 . 102.2
Creole . 32.15 . 100.

One of the most notable features brought out by the
triaks is the increase in yield of the Creole rice as a result
of repeated selection of seed.

The padi reaped from this crop totalled 28,764 1bs. or
nearly 13 tons. By means of a rigid seed selection an-
nually the padi yielded by the rice crop is rendered 99%
pure. It is proposed to distribute this padi as has been
done in previons years to ricegrowers in the colony for the
planting of the 1915 crop. The amount available should
be sufficient to plant up over H00 acres.

The duplicate and quadruplicate comparative trials of
eertain varieties and  strains  on 19, acre plots 2ave the
following results:—

Bags of 140 ibs.,

Variety of Strain. POraere,
No. 75, Strain 1 . .. 34.10
No. 75, Strain 4 .. . 4157
No. 75, Strain 8 .. . 39.57
No. 75 x Hondnuras - .. 18.20
No 75 x Carolina Golden Grain .. 2291
Creole—selected as pure to type .. 37.86

HYRRIDISATION BXPERIMENTR,

The work of hybridising rice has been continued. Ir is
not possible to express any opinion as to its probable value,
The manner in which the flower is adapted to  self-fertili-
sation by the dchiscing of the anthers immediately it
opens renders artificial hybridisation very difficult. 1t has
aceordingly been found that most of the supposed hybrids
retain, in futnre generations, all of the characters of the
female parent and must, therefore, be regarded as ¢selfs”’

MANTRIAL EXPERIMENTS,

The manurial experiments with rices in the North Field
have continued. Twenty-six plots, § acre each, were cross-
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dressed with sulphate of ammonia at the rate of 100 lbs.
per acre, and twenty-six plots, their duplicates, did not re-
ceive any nitrogenous manuring.  The vesulls obtained in
this  experineut showed that the mean  rveturn from  the
manured plots was 36.31 bags of 140 1bs. per acre, while
the mean return from the unmanured plots was &7.13
bags. From these and from the results of experiments on
mannring of rice in previous years it is clear that in the
period during which the rice land is in fallow an ac-
cumulaiion of available nitrogen suflicient for the needs of
the crop takes place. The addition of mnitrogen in the form
of artiticial manure serves only to increase the laxuriance
of the vegetative growth, thus causing the plants to be
early laid.

RICE IRRIGATION WITH ARTESIAN WATER.

By divection of Hix Excelleney the Governor trials  were
commenced in September, 1913, of growing rice nnder irri-
gation with artesian watler. By growing the crops continu-
ously it is antieipaied that five crops will be obtained in
two years. The results of this highly interesting trial will
ve published on its eompletion,

COCONUTS,

The area planted with eoconut palms in the colony has
been slowly increasing for some years, but during recent
vears there has bheen much  greater  activity in coconut
planting and the continued extension of the industry may
be cxpected.

The coconul palms growing in the colony are scattered,
being owned chiefly by small growers; but there are a few
fair-sized coconut estates and the large proprietor is pay-
ing increasing attention to the cultivation of the palm.
On one estate, where coconut planiing is being carried out
on a large scale, upwards of 50,000 trecs have been planted,
while another property possesses 20,000 trees. The acre-
age in the colony unnder cultivation in coconuts in 1914-
1915 was 13894, an increase of LT17T acres over that of the
previous yearv- The gradual extension of the induptvy is
shown in the following table:—



Year. No. of acres planted.
1904-05 .. .. 5,140 acres.
190506 .. » 6,560 .,
1906-07 .. . 6,700
190708 .. .. 6,828
1908-09 . . 8,315
190910 .. . 9,466
191011 .. .. 9,761
191112 .. .. 12,236
191218 .. .. 13,698
1913-14 .. Lo 14177,
191415 .. Lo 15,894,

A very large proportion of the acreage is still young and
hay not yet come into bearing. The export of coconuts is
small in comparison with the acreage under cultivation
both for the above reason aund because the major portion of
the nuts is utilised in the colony in the manufacture of coco-
nut oil and cattle food. There is a large consumption of coco-
nut oil, especially among the East Indian section of the
community and the locally prepared product has gradu-
ally replaced the imported kinds of coconut oil

EXPORT OF NUTx.

The export of coconuts during 1914-15 war 1,890,000 as
against 872,000 in the previous year. The following table
shows the average annual exports for quinquennial
periods since 1892:—

Periods. Average Annual Exports.
1892-6 . .. 80,374 nuts.
1897-01 .. .. 21,892
1902-06 .. .. 187,305 ,
190711 .. 526,901

1912-14 (3 years only) .. 1,427,644 ,

A small quantity of copra was made in the colony during
the year, the export being 1,690 cwts.

Betier attention is being paid to the proper spacing of
the plants, but the necessity for proper drainage is fre-
quently overlooked.
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YIELD OF NUTS:

Most of the varieties raised at the Botanic Gardens from
imported and from selected local nuts are now bearing and
the seed is being distributed for planting purposes. Five
hundred and sixty-nine nuts were distributed during the
vear, the number being made up as follows:—

No. of Nuts

Origin of Trees. Distributed.
From trees erown from Singapore nuts .. 187
. ' ’ 5 Trinidad nufs .. 56
" ’ ’ » Tobago nuts .. 207

selected local nuts 119

—_— Al

Total .. 569

0 b » 2

The following returns giving the average number of nuts
per tree occurring on some of the trees growing at the
Ioxperimental IMelds, Botanic Gavdens, are of interest:—

Average No. of
Origin of Trees. No.of Trees.  Nuts per Tree

Trees raised from Ninga-

pore nuts T .. 123
Trees raised from selected H
local nuts .. ..D 91
Trees raised from Tobago
nutis .. .. 4 - 82
Trees raised from Trinidad
nuis L .03 .. 56
RUBDBLER.

There are now 4,962 acres cultivated in this produet in
the colony, an increase of 743 acres over the previous year.
It consists almost entirely of the Para Rubber (Heven
brasilicusis). By far the greater proportion of the trees
have not yet reached maturity; it is anticipated, however,
that tapping operations will he commenced on a fairly ex-
tensive scale in 1916.
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RATE OF GROWTH,
The average rate of growth of the trees at the different

stations of the Department is shewn in the following
table :—

Girth in) Inchesat 3 Fect from the Grownd.
Ages of Trees nder- . Christian- | Mavrl- George-
gn )"{’ars. n?emiug. Lssorora. L g I borough? low‘i.
—_ ‘A—-« - —— — —_
3 10 10 !
4 20 18 7
5 25 14 22
6 22 19
7 29 13}
11 35
13 42 |
14 43 ‘

The rate of growth of the trees in the colony generally
has been more rapid than it was in the preceding year and
considerably greater than in 1912-13 when the trees were
badly affected by the prolonged drought of 1911-1912.

'

TAPPING,
Experimental tapping was continued at Issorora and
Onderneeming during the year; tapping was also com-
menced at Chrigtianburg a the end of the year.

At Issorora the tapping of 379 trees in one experiment
was commenced in November, 1913, a basal V being employ-
ed as the tapping system and the trees being tapped every
day. In January, 1915, the tapping of the surface of bark
(18 inches high and 1 circumference of the tree) marked
out for the experiment, wus completed. Altogether T141bs.
of dry vubber were collected at an average cost of 16 cents
per 1b. The trees in this experiment were not adjacent to
each other, but were scattered through the older part of the
rubber cultivation of the Station, and the total number,
379, was found to be rather more than a fair task for one
man to tap in the morning. The two factors resulted in
the cost of tapping being higher than it would have been
had the conditions been more favourable for the experi-
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ment. However, this cost of collection for an initial ex-
periment is quite reasonable.

COLLECYING AT T CENTS A POUND.

In Pebruary, 1915, another experiment was commenced,
300 trees, the number regarded as a fair task for one man
to tap in a morning, being tapped each day with a basal
V on the opposite half of the tree to that tapped in the
previous experiment. Up to the end of the financial year,
March 51st, 260 Ths. of wet rubber had been collected, the
equivalent of 130 1bs. dry, at a cost of 7 cents a 1b.—a very
low figure.

These experiments indicate that rubber can be collected
in the eolony, if the trees are grown under proper estate
conditions, at a low coest.

Samples of rnhber obtained at Issorora were shown at
the London Rubber and Allied Trades Exhibition and were
favourably reported on by Messrs. Lewis and Peat, the
following heing their veport on the samples:—

“TIssorora Fstate.—Targe samples  of Para biscuits
“shown hy the Board of Agriculture. All good to fine
“ quality Hevea hiscuits, well prepared and in  good
“condition. An excellent example of the grade.
“Value, 2s. 24.

“ Small sample of fairlv clean brown Scrap, in good
“condition and well selected and cleaned, bhetter
“ gqunality than is nsual for this grade. Value, 1s. 81.”

The experimental tapping of 22 trees at Onderneeming,
which was commenced in 1913 was continued during the
yvear under review. The trees continued to yield well, an
average of more than 4 1bs. of dry rubber per tree being
obtained

Tapping was commenced on 128 trees at Christianburg,
the same system of tapping being employed as at Issorora-
The results indicate a slightlv higher cost of colleetion
than at TIssovora, but the experiment has not been in pro-
gress for a suofficiently long time to enable any accurate
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conclusion to be drawr as to the probable cost of collec-
tion per lb.

COFFEL.

"The retrn of the {ofal acreage nnder coffee in the colony
in 1914-15 (4,326) shewed an increase of 1,002 acres over
that of the previous year. 'The extension of the coffee in-
dustry is gradually taking place.  Local  eonditions,  es-
pecially scavcity of available  labour, tend to restriet
somewhat the extension of the cultivation, more parficu-
larly of the Arvabian variety. The increase in the market
price of Liberian cotfee, coupled with the cheaper cost of
cultivating this vaviety and the fact that it ihrives well
on lands situated some distanee back from the coast-line
and on the lower reaches of the river, have induced cul-
tivators to extend this varviety in preforence to the Avabian
or Creole coffee,

The export of  coffee from the colony in 1914 was 2,132
cwts. as against 727 ewrse in 1913 and the same amount in
1912, Most of the coffee grown in the colony at the pre-
sent time is consuued locally; the total export ig, there-
fore, only a small proportion of the crop whicl is gathered.

,r L CACAO.
There was an increase in the area under cacao (2,316
acres) of 433 acres over that of the previous year. In
sole parts of the colony cacao-planting is an industry of
some promise, but it requires forr ifs successful installation
more capital than small farmers nsually possess. Some
of the cacao estates are of fair age, but there are also con-
sideruble areas under young trees which have not yvet come
into bearing.
57

The aunual export of cacao was 577 cwts.

CXPERIMENTS AT ONDERNELMING.

The experiments at Ondernceming were continued during
the year, the object being to ascertain the residual effeets,
if any, of the manures applied during the years 1910,
1911, and 1912, For this purpose the plots were not
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mannred in either 1912 or 1914. The results were in terms
of wet and of c¢ured eacao, per acre:—

! Yields rgr4.

! Pounds per acre.
Troltment I9I0-19I2. ; Wet Cacao. Cured Cacao.
No manure ... ol L190 = 306 435 + 11
Heavy mulching o 1,386 £ 356 507 £ 13
Sulphate of ammonia . 1192 = 27 436 + 10
Superphosphate and sulphate of| |
potash . ‘ 1,386 + 59 | 507 + 2l
Sulphate of ammonia ‘and super
phosphate ... } 1250 + 28 | 457 + 10
Sulphate of ammonia and sulphate; !
of potash . | 1,131 + 105 . 414 + 38
Sulphate of ammonm) ; !
Superphosphate - o 1828 = 122 0 486 + 44
Sulpha.te of pot¢sh 5 i |

The results in terms of lbs. of cured cacao per acre dur-
ing the two years of non-application of manure, due to
the residual results from the application have been as
follows :—

No manure ... “ 1,095 &+ 35
Hoeavy mulching }‘ 1,338 + 63
Sulphate of ammonia . L LOo78 0 52
Superphosphate and sulphate of pot%h 1452+ 117
Sulphate of ammonia and superphosphate o L1690 78
Sulphate of ammonia and sulphate of hotash ¢ 1,184 £ 105
Sulphate of ammonia 1‘
Superphosphate, ) 1,294 + 108
Sulphate of potash ‘

CONCLUSIONS.

Allowing due weight to the probable errors of the trials,
the results indicate that only the heavy mulching treat-
ment and the application of superphosphate of lime and
sulphate of potash have exerted residual effects over both
the vears. Their residual effects over two years were of
the orders:—
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! ~ ~ .
“' Cured Cacao : increase
on not manured Plots, \ Per cent.

1bs. per acre.
I

Heavily mulched ... n 72 1 128
Superphosphate  and sulphatel ‘
of potash ... . 51 | 18.1

(L (

whilst during the second of the years the effects were:—

Heavily mulched ... 48 | 12.8
Superphosphate and  sulphate|
of potash... \ 40 9.2

the after effects of the mulching proving to be the more
Iasting,

The retarding effects as regavds production of fruit of
the active nitrogenous manuring noticed during the years
of its application ceased to be appreciable in the second
vear (1911.)

SOIL CONSTITUENTS,
The following were the determinations of the soil con-
stituents usually considered as of importance in the soil
used for the manurial trialsg (11111110 the pa,st 12 years:—

| i
{\ Per Cent. of | Lbs. per Acre to the

“ Dried Soil, 1 Depth of 18 Inches.
Il |
Nitrogen ... . 122 | 8,320
Phosphonc anhydvr ide soluble in] |
boiling hy drochloric acid }‘ 065 | 3,900
Phosphonc cmhvch ide soluble in ‘
1 per cent citric acid l 0025 | 150
Potash soluble in hoiling th]O—
chlorie avid 502 ! 30,120
Potash soluble in 1 per L(‘llf ‘ )
citric acid 0052 312
Lime soluble in 1)0111110' hydm- !
chlori¢ aeid 248 ! 14,820

Lime soluble in 1 per cent. . : _
citric acid o 0390 ‘ 2,340
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The total yields of the plots during the six crops of the
second series (1909- 1914) of the trinis have been:—

H} Cured Cacao, lbs. per Acre.
I

Sn&ph{ute of potash )

No manure \} 6,952 + 226
Heavy mulching ol 8868 £ 324
Sulphate of ammonia %\ 6,632 = 453
Superphosphate & sulphate of potas hi - .
Sulphate of ammonia and super- ’E 8878 = 519
phosphate 5 ¥ o
Sulphate of ammonia and sulphate ofh 7720 & 563
potash B 7339 + 701
Sulphate of ammonia O Il
Superphosphate $\ 8,129 £ 993
|
|

The indicated maximum and minimiuim gains in the not
manured plots as deduced from consideration of the prob-
able errors were i—

H dinimum. ‘ Maxinm,
|
Yields of not matured Plats }"(n’;; T
comparison. ... ' 7,178 ! 6,726
( per cent E per cent.
Mulching | 190 } 366
Snlphdte of ammonia { Nil 53
Superphosphate & sulphate of pomsh 164 397
Sulphate of ammona and super |
phosphate : ‘ Nil i 23-3
Sulphate of ammonia & sulphate <)f| "
potash W Nil \ 195
Sulphate of 4Mmonia {\ [
Superphosphate }2 78 \ 267
Sulphate of potash | ]

CONCLUSIONS,

This very clearty indicates that the soil contains a
supply of available nitrogen sufficient for the requirenients
of cacao nnder the climatic and metcorological conditions
existent at Onderneeming, that the proportions of readily
available phosphates and potash present are not equal to
the requirements of the cacao, that of these it is probably
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the phosphates which are deficient, but to enable phos-
phatic applications to exert their effects, some addition of
readily available potash is requisite. Applications of lime
to the land have not exerted any beneficial action on the
producing powers of the cacao trees.

The sole objection to the use of heavy mulchings is the
cost. Up to the preseut the value of the additional yield
of cacao has not sufficed to cover the cost of the mulching
to which it is due; trials in future will be made to com-
bine the increases due to manurings of superphosphate and
sulphate of potash with those produced by heavy mulehing.

SHADE,

Between November, 1900, and May, 1902, the shade-trees
on the cacao fields were largely removed. On an arex  of
about two acres of the southern cacao field the shade-tvees
were pot cut out. At the same time the methods of culti-
vation were changed and instead of the haphazard want of
system that was in force priov to the caeao fields coming
under the control of the Agricultural Departiient the fields
have since been carefully cultivated, the trees pruned, and
a persistent look-out kept for pests of various sorts. Under
these conditions the returns have greatly increased. The
vields steadily increased from a mean annual yield of
1.064 1hs. during the five years prior to the thinning of the
cacao trees; and during the past six years the crop has
heen at the following rates:—

Oured Cacao.

lbs.

1909 .. .. .. 4,774
1910 .. .. . 5,582
1911 .. .. .. 4,970
1912 .. .. .. 4,451
1913 .. .. .. 4,945
1914 .. .. .. 4,548
Mean .. 4 878

CATSES OF THE INCREASE.

The mean annual increase of 3,800 1hs. of cured cacao has
heen due to the three factors of Ilessening the  shade,
adequate tillage and care of the cacao trees, and improved
drainage.
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EFFECTS OF REDUCTION OIF SHADE.

The yields having approached a fair degree of con-
stancy—the falling-off in 1912 being due to the drought of
1911-1912—a commencement was made in Janunary, 1913,
t® determine the results due to the lessening of the shade
as apart from the other improvements. This is being done
by recording the yields of cacao from the areéa on which
the shade-trees were not thinned out, and from the ad-
jacent parts of the cacao ficld on which the shade-trees had
heen largely reduced Tour hundred and fourteen cacao
trees are growing on the former and 586 on the latter.

The soil of this field ix a mueh lighter one than is  that
of the present manurial experiment field. It is a clay
loam and the mean composition of its soil and the quan-
tities of the principal constituents of plant food in it to
a depth of 18 inchex ix shown by the following anaylsis
and statement —

1. Organic matters and combined water .. S84
Quartz sand .. .. .. 38.25
Clay and insoluble silicates ‘ B
Fron peroxide .. ‘ ..o 407
Alumina .. .. L. 1251
Manganese oxide .. v 09

4. Caleinm oxide (lime) - \ e 24
Magnesium oxide .. . a7

2 Potassium oxide .. . .53
Sodium oxide .. .. . .50
Sulphuric anhydride .. .- 07

3. Phosphoric anhydride .. .. .09

_ 100.00

1. Contains nitrogen .. .. d52

2. Soluble in one per cent. citric acid .. 0070

3 . .. 0042

> 3 3 2 ” ” ” ’

4 » .. 0407

. 3 3 » 3 b2 33
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STATEMENT.

Pounds per acre to a depth of 18 inches.
Nitrogen .. .. 9120
Phosphoric anh\(hlde soluble in

boiling hydmdlhnl(' acid .. .. 5,400
Phosphoric anhydride soluble in
1 per cent. citric acid .. .. 252
Potash soluble in hoiling hydro-

chloric acid .. .. .. 31,800
Potash soluble in 1 per cent.

citric acid .. . .. 420
Lime soluble in boiling hydro-

chlorie acid .. .. 14400
Lime soluble in 1 per cent., (ml(‘ acid .. 2442

The returns from the heavily shaded and the lightly
shaded arcas were at 1110 ’m]]m\nm lateq —

Per acre of 300 Trees.

; Number of Pods. i Pounds of wet Cacao,
i
1 T T T T T
) 973, 1974 Mean. I 1913 1G714. Mean.
Heavilv sha.ded 5,889 3,950 4,920 . 1,203 747 975
Very lightly ' !
shaded [\ 9,546 | 8,870 | 9,208 1,823 1,522 1,672

The mean \10141 fmm the very lightly shaded area was at
the rate per acre of 4,288 pods and 697 Ibs. of pulp,
equivalent in round fignres to 21 ewt. of cured cacao, in
excess of that from the heavily shaded part.

The mean annual increase of cured cacao per acre from
1910 to 1914 over that for 1RIT to 1900 has been, in vound
figures, 3.800 Ibs. Thix  was the increased product of
3,186 trees of which 413 were heavily shaded.

If the 413 trees had not been shaded the increased vield
wonld have been 4,150 in ronnd figures, eqnal to 33 ewt.
per acre of 300 benr- ing trees.

These details indicate that the inereased yields are
probably  due to the various i{reatments in the following
proportions :— ) . — :
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Dyy Cacuo per acre.

To lessening of shude .. o2 ewis
To improvements in cultivation
and drainage .. R E

34 ¢wts. per acre.

CONDITIONS FOR SUCCESSFUL CULTIVATION,

The experiments commenced in 1900 indicate that in
British Guiana under conditions similar to those existent
at Ondernceming farn, the methods of cultivation pre-
cedent to the successful growth of cacao are:—

1. The reduction of “shade” to the lowest amount -
compatible with due protection from wind.

2. Deep and efficient drainage, certainly not less than
from 3 to 4 feet.

3. Annually forkiug the land between the trees in
such a manner as not to injure their roots more than
is absolutely unavoidable, whilst effectually loozening
the soil for aeration and drainage, and thus con-
stantly adding to the depth of tilled surface soil and
the feeding area available for (he roots of the trees.
To do this requires the services of skilled forkers
working under strict supervision.

4. Mulching the soil, but only &o far as can.be done
at a low cost per acre; such cost not exceeding, say, $6.

5. Manuring the trees with a  mixture of  super-
phosphate of lime and sulphate of potash. The cost
of such application should not exceed $4 per acre.
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The Birds of British Guiana.
(By Charles B. Dawson, S.J., M.A., Ozon.)

IIL

THRUSHER,

The common Thrush of the colony, “ the Grey-breasted
Thrush,” as it is called (MHerula phaccopygia) resembles the
common Inglish thrush (Twurdus musicus) in form and
habits and may be taken as a type. It is, however, slight-
1y larger and has a grey-brown breast instead of a spotted
one. Scientifically it is more ncarly allied to the English
Blackbird (Merula merula).

This large family belongs chiefly to the Old World, for
of the one hundred genera and a thousand and more species
{1,093) only ten genera and some hundred and thirty
species belong to the New.  Thrushes feed on insects,
wornms, and molluses, as also  fruit.  Some of them will
batter snail-shells 1o pieces on a stone with great vigour.
They build cup-like nests, sometimes lined with clay. and
lay bluish or greenish eggs, variously spotted or mottled
with black or brown.

With sone exceptions, they are sombre-coloured birds:
browns, blacks, and greys, wth markings of red, buit or
white, heing the prevailing tints; the breast is often
mottled or spotted, our colony thrush having a spotted
breast when young, but the spots fade with age. Many
of them compensate for their homely appearance by their
melodious  voices :  the Nightingale and the common
thrush of England and IZurope generally, Dbeing the most
wonderful songsters of all the feathered races,  Many of
them are migratory.

Babbling Thrushes or Babblers, are an ill-defined group
closely allied to Thrushes. They feed among dry lecaves
and frequent forests or marshy places. Many of them
chatter or chuckle and have thus given a name to the
whole family. Like fthrushes, they are generally of
sombre hue, the sexes being generally alike. There are
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fitteen genera, comprising some eighty species, almost
equally divided between the Old and New Worlds.

THRUSHES— (Colonial).  Twurdidae.
Common Thrush (Grey-
breasted) Merula phaecopygia.
Bright-headed Thrush ,  leucops.
*iBare-eyed » [ »  yymnophthalmus.
Dusky » v, ignobilis,
Mouse-like N ! ,  muring.
Smoky » l »  fumigata.
White-vented ’ »  albiventer.
» (Mt
Roraima) ,, roraimae.
TYellow-legged ’ Platycichla flavipes.
Grey-marked ’ (?) » polionota.
Red Vine “ (?)  Turdampelis gularis.
Bapprers—( Colonialy.  MWimidue.

Savannah Babbling Thrash  Mionus gilvus.
Black-headed 12abbling

Thrush Dovacobius  atricapillus.
Brown Wood-Thrush Hylocichila Juscescens.
Grey-cheeked Wood-Thrush ” aliciae.
Red-brown ’ “ ' ustulata.

WRENS.

The familiar English “Jenny Wrven,” Troglodytes par-
vulus, is well approximated in this colony by the even
more familiar ¢ God-bird,” Troglodytes musculus.  The
family, numbering twenty genera with some two hundred
and fifty species, are nearly all inhabitants of these Neo-
tropical regions, hardly twenty species belonging to the
Old World. The colour of these small birds is generally
reddish brown, wah spots or markings of chestnut, grey,
orange or black; the primaries and rectrices being often
barred with darker colour. The note is shrill and warbl-
ing, sometimes developing into a song as in the case of our
common God-bird; while the ‘ musie-wren’ or ¢ quadrille-
hird ’ whistles the opening bavs of a valse or quadrille in
flute-like tones, smryprisingly loud for the size of the bird.
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Wrens build large, rough nests of ferns, grasg, moss, or
leaves; sometimes domed, hence their name, Troglodytidac,
i.e., cover dwellers.  The eggs, sometimes to the number of
nine, are genevally white, sometimes speckled or freckled
with red.

fruits
trees.

vailing tints.

of ¢ water-thrush.

WRENS --{ Colonial)

Common Wren or God-bird

', (mwouse-like)

Red Wren
*Grey. black-necked

Wren
iSmaller Wren (Sun-
dweller)

Smaller Red Wren
T8prightly Bush-Wren
*White-breasted

Black-faced '

Rust-coloured vr Song Wren
#Golden-red Wren
¥ - - {Orange-

hreasted)
Seed-hush Wren
Bright-ticted Wren
Music-Wren o Quadrille
31w
Banded Wren
*+Red-brown Wrien

»

.}.
.;.

Troglodyliduc.

Troglodytes musculus.
- clairus.
s rufulus.

Heleodytes griseus.

» ninor.
" gularis,
Thryophilus leucotis,
” albipectus.
Thryothorus coraya.
” MUSTCUS.
M ridgicayl.
B rutilis,

Cistothoris allicola.
Henicorliina leucosiicta.

Leucolepin musica.
Microcerculus bamblu.
" ustulatus.

WARBLERS.

Under the  general title of

peculiar to 1he New World.

Awmerican
cluded a large family of twenty-five genera and two hun-
dred and thirty species of small, shy,

Warblers are in-

restless birds, all

They seek their food, consist-
ing of insects, spiders, wornms, molluses,
and seeds, upon the ground or
Olive-greeuns or grevs, browng, and vellows,

with  oceasional
about the trunks of
with

markings or bands of white, black or orange, are the pre-

Some are like titinice in their habits, others
Iike tree-crecpers, others again like

fly-eatchers.  Siurus

will wade into the water and has thus acquired the name

The ovdinary note

is a chirrup or
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whistle, but some, such as the above mentioned, Basileu-
terus, and Sefophaga, have a sweet, sustained song.  The
cup-shaped nests are made of grass, leaves, moss, and
feathers: and the eggs, from two to six, may be creamy or
oreenish with markings of brown or black. The goldien
warbler is migratory and nests in North America.

Fly-catchers.  These birds belong to an Old World
family including no less than six hundred species; three
egenera  with  ten  species, however, belong to the
New World, and one single species represents the family
in this colony, though many other birds have their habits
and manners, notably, the grey-headed Tyrant-bird.  They
ave adepts at catching flies on the wing, as t{heir name
implies.

Wag-tails and Pipits. These birds form one famiiy be-
longing also to the OL1 World, but of the one hundved and
ten species of which it isx composed, ten are found in the
New. and one representative in this colony.  Wagtails,
wlose prevailing colours are black and whitfe, or grey
and white, or vellow, seek their food of insects, by wading
in shallow water, and continually ¢ wag” their tails as they
ve. hence their name. TPipits prefer open places with low
bushes and weedy herbage™ They are usually brown with
dark streaks or white.  Rome of them have a lark-like song.
Wagtails huild their grassy nests on rocks in holes; pupits,
ou the ground.

WarpLers—( Colonial.) M niotiltidae.

Golden Warbler Dendroeca aestira. )
FWading Warbler (?) Siurus noveboracensis.
tGround Warbler ( Yellow-

vented) Chamaethlypis aequin-

octialis.

fTanagrine Warbler ( Rose-

vented) Granatellus pelzelni,
1Fire-red Moth-cating i

Warbler Netophage ruticilla.
iFly-eating black-throated

Warbler Myioborus certicalis.

7Chestnut-capped Warbler " castanet-
. capillys,



150

+Roraima King Warbler (Mt.
Roraima) Basilcuterus roraimae.

+0live King Warbler ' olivascens.
TWhite-vented Wood- ‘
Warbler ’ mesoleucus.
TDouble-banded Wood-
Warbler (Olive-yellow) ” bivittatus.
TGolden-capped Wood-
Warbler ” auricapillus,
Motacillidae.
Red Pipit Anthus rufus. K
Muscicapidae. o
Grey Guat-Tly-cateher Polioptila Bujffoni.
GREENLETS. )

(Ireenlets or Vireos ave, as the name implies, small,
ereenish birds. They form  a distinet family with six
gencra amd more than a hundred species, all peculiar {0 the
New World., Some ornithologists place them next to the
Shrikeg, others near the Thrushes. They probably lave
aftinities to both. Olives, greens, and greyvs above, and
garey, whitish and yellow below, are the prevailing tints;
some have caps of black, brown, red, or ash. They arve
active and fearless birds, creeping about trees or hanging
from the twigs like Titmice.  Sowme have loud, melodious
voices, developing into a song. They make beautiful nests
woven of grass, leaves and cotton, adorned with lichens.
and suspended from the fork of trees. The eggs, four in
number, are whife, nsually spotted with brown, black or
purple They feed on insects, seeds and berries; and are
generally seen in  pairs.  The red-eyed vireo migrates
north, even as far as Greenland, and has been reported as
an accidental visifor to England.

VIREOS or GREENLETS—{Colonial). Vireonidae.

Black-whiskered Vireo Vireo calidris.
Red-eved . W oliraceus,
Nimble wo (7) ,  Chivi.
tYellow-throated  , Pachysilvia thoracica.
tBrown-faced Vireo (moss-

taking) . muscicapina,

Olive-yellow  Vireo " sclater,

-~



T*Brown-capped Viveo Pachysilvia bruneiceps.
7Red-fronfed » (?) ’ ferruginei-
fronsg.
*vGreen-fronted ,, o luteifrons.
TCrook-heaked Cyclorhis gutanensis.

MOCKING BIRDS.

These birds derive their name from the powers of mimic-
ing which several species possess.  They are not to be con-
founded with the true Mocking Bird of North Awerica
(Mimus polyglottusy or the Cat-bird  of  Canada, ete,
(Galeoscoples carolinensis)  which  are = bhabblers.™  They
have affinities to starlings and finches. Some of them,
sueh ax the Caduri. the Corn-bird (or Lazy-bird) and the
Troupials, have beautiful songs and make good cage-hirds.
Some are entirely glossy-black ; others have patches or mark-
ings of bright vellow orange, or scarlet. The beak is gen-
erally lobg and sharp and, in the Cassiques, widens into a
frontal shield. The legs arve generally stout, the feet
powerful.  DBunvas and Mocking Bivds live in communities
and weave long, hottle-like nests, and hence are called
Hang-nests. They c¢hoose high, spiny trees, or such as are
infested with marabuntas or ants.  Plantain-birds also
build long, woven nests, hut they are solitavies. Quiscalinae
or “ Boat-tails ™ cavry their (ails with the outer feathers
uppermost giving the appearance of a rudder.  Cassidiz
and MNolothrus deposit their eggs in the nests of other
birds.  Leistes, like the skylark, frequents low-lying and:
others are chiefly forest-dwellers.  They feed on seeds and
berries, insects, and fruit. Theie note is loud, flute-like,
and shrill, developing in some cases, as already stated, into
a song. The eggs, four in number, may be blue with black
spots, or whitish with spots and blots of brown and purple.
In size and form they are generally similar to the starling,
but Cassidir and Ostivops ave as large as a crow.  They
alt belong to  the New World and number thirty-three
genera with cighty-five species.

MocKING BirDs—i C'alonial.)  Ieteridae.

Dlack Bunya  Hang-nest)  Ostinops decumanus,
Green ’ ) riridis,
Yelow-backed Mocking
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Bird (cacicus) Cassicus persicus,
Crimson-backed Mocking
Bird » affinis.
White-beaked Mocking Bird ’ albirastris,
Great Rice Bird Dolichonyr (Cassidir)
orYyRivorus.
Common Rice Bird (Lazy-
bird) Molothrus atronitens,
Yellow-tufted Cassique
(im Thurn's) Agelaeus imthurni.
Yellow-headed Reed bird ’ icterocephalus,
Brown . (?) » frontalis,
American Redbreast Leistes guianensis.
American Meadow Lark Sturnella magna.
(”) " meridionalis.
*Black Mocking Bird Gymnostar ‘melanicterius.
Caduri Icterus chrysocephalus.
*Black Plantain Bird 5 CAYaAnensis,

Yellow ” ” w ranthornus,
Orange-breasted or Com-
mon Troupial ,  Tulgaris.
Yellow-crested Troupial ,  crotonotus.
*tTanager Starling Lampropsar tanagrinus.
tGuiana Rudder-tail (or
Boat-bill Black-bird)  Holoquiscalus lugubris.

TANAGERS.

Tanagers or Sackies, as they are locally called, form a
large family of New World fruit-eating birds, of which
there are twenty-five genera, including some four hundred
and thirty species. They are nearly all small birds, Sal-
tator, the largest, being the size of a thrush, and Fuphonia
nigricollis only three inches from the extremities of hill
and tail. Some of them. and in particular the Calospiza,
are very beautiful, disporting themselves in all the colours
of the rainbow. The sexes are generally alike, though the
females may be less brilliant; in a few eases dimorphisn
prevails as in the Louis D'Or, where the female is a dull
green, and in the Black Tanager, the female being a dull
red. Many have melodious voices, and in particular the
genus rightly named Fuphonia.

Tanagers are closely allied to the Finclhes; I'itylus, form-
erly placed among these birds being now regarded as a
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finch. They have, however, longer beaks and only take seed
occavionally, fruit being their staple food. The lower
mandible of Rhaumphocoelus ix moditied into the forwm of
a small scoop; in Fuphonie and others the beak is almost
swallow-like.  In Procnias viridis (or tersa) this is so
fuch the case, that a separate family has recently been
- formed. Procniatidae, of which it is the sole representative.
The nests are shallow and composed of grass, roots, etc.,
lined with ltair or down. The eggs, like the plumage, are
very varied, being white, greenish, bluish, grey, or rich
brown, and generally mottled, freckled blotched, lined or
scrawled with brown, lilac, purple, red, or black. Some
of the species have crests. Many of them are easily
tamed, sing pleasantly, and become interesting pets.

TANAGERS—(Colonial). Tanagridae.
g

tRoraima Yellow Singing

Tanager Chlorophonia roraimae.
Black-throated Singing
Tanager (minuta.) FEuphonia nigricollis.
Yellow-marked Singing
Tanager (7 Y chlorotica.
*(Golden-vented Singing
Tanager ' runthogaster,
* (Purple-breasted) v finschi.
Olive Green Singing
Tanager (?) . olirucea.

Louis D'Or Singing
Tanager (Dblne and

vellow) ’ violacea.
The Singing Tanager( ?) . lichfensteini,
. *Red-vented Ringing
Tanager ’ rufiventris.

7 Black-cheeked Singing
Tanager (Buck-town-

Nackie) . caycnsis.
7Steel-blue yellow-tufted
Ninging Tanager - plhimbea.

tBlue-veiled Velvet Tanager Tanagrelle wvelia.
Paradise or Rainbow
Tanager( Calliste tutaoyr  Colospiza paradisea.
Blue-headed Tanager " eyanocephala
- (festiva.)
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Rpeckled  Tanager
Spotted 5
*(Golden-yellow-vented
Tanager
FVerdant Tanager  (?)
Golden ’
Yellow-breasted Tanager
Brown-headed "

(round-headed)
Yellow-vented Tanager
(Butterfly-wing)
Black-banded Tanager
Black and Green-grey

Tanager
Golden Tanager
Glossy "

Red-billed IFinch Tanager.
ireen Black-faced Finch
Tanager
Rearlet-breasted IMinch
Tanager
Blue KRackie or Tanager
Palm "
Grey-vented "
Cashew -
TBlood Red Tanager
Roriing)
TFive-red  Tanager
7 Dione “
TBlack Duteher-DBird
Tanager (meclalegceus)
TRed OQnick-singing
Tanager
+Monrnful-singing Tanager
Scarlet Tanager
Crested singing Tanager
Tawny Tanager
TDuvk-throated Wood
Tanager (?)
Capped  Wood Tanager
Ouit-quit , .
YeHew-throated Tenager
Olive-handed o ()

(Mt.

Colospiza punctata.

» gultata.

" ranthogastra
» rirescens.

o cayana.

", flava.

. giproed.

,»  flaviventris.

“ nigricincta.
5 whitleyi.

’ aurulenia.

. vitriolina.
Pitylus grossus.
,, viridis.

. erythromelas.
Tanagra episcopus,

’ palmearum,

" ornata.
Rhamphococlus jucuapa.

Pyranga fiwcmualae,
“ ardens.
Cyanicterus renustus.

Lanio atricapillus.

Tachyphonus rufus.

’ luectuosus.
‘ . phocniceus.
*. . cristatus.
»- SUrtNAImus,

Nemosia nigriqula.

” pileata.

. quira.
Hemithraupis flavieollis.
Mitrospingus oleaginus.
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Magpie Tanager  Cissopis leveriand.
FHalf-mantled ” Schistochlamys atra.
Olive-green ’ Saltator magnus. )
*Olive ” » olivascens.
Great-bitled ’ ’ maxzillosus.

. Procniatidae.
TGreen Swallow-hilted
Tanager Procnias viridis (tersa.)

FINCIES.

Finches form an enormous fanily  containing no  less
than  two hundred and tifteen genera with some seventeen
sundred and sixty species.  Representatives are found in
all quarters of the globe.  The common Lnglish Sparrow
may be taken as a type from which there is no marked
deviation: some lhalf ;@ dozen genera possess ¢rests, several
species have longer tails, and the mandibles cross  cach
other in Lowic, Most genera ave smaller than the  type
taken and a few are somewhat larger. All may be re-
cognised by their cone-like beaks  and their hard, triui,
feathers.  The tail is generally moderate amd square, the
wings are rounded.  The beak is enormously enlavged in
several genera, notably in Orpzoborus, and comparatively
slender in others: it often has a notched maxilla.

Nearly all Finches have a song of sonie kind—frequently
beautiful, as in the domestic canary. The coloration is
generally sober; browns and blacks being common, with
sometimes patches or bars of white, or sowme bright hne.
The breast may become red, ov redder, during the nesting
season  The sexes are often alike, but not always so, the
female being much more modified in tone. There are de-
lightful exceptions, some Finches being very brilliantly
coloured, as, for instance, the ¢ Avadavats’ of India and
some of the Australian forms.

The nests vary considerably: the Sparrow making a great
untidy, domed structnre, others a neat, cnp-shaped  nest
adorned with moxs and licheus: the egas arve equally vari-
ous, bluixh, whitish, or greenish with spots, freckles, or
streaks of different huex.  They feed mostly ou seeds, but
eenerally feed their nestlings on fuseets, and algo add fruit
and buds to theiv bill of fare.



FINCHES

*3yBlue Finch
*1Grey-azure Finch

Red-vented Grosheak
Black Silver-nill
Groxbeal (Twa-twa)
(?)

jPearl-grey Grass-bird
TLead-grey » ”»

#

Cheatnut-breasted
Grass-hird
T Red-bodied Grass-bivd
*+Hooded
Ring-necked 5
{ Black and white)

»

Moustache Finch
. Nide-gpotted
Fineh
*yNpoited Grass bired

Grev-venled ()

tRadiant Sillyv-Fineh (7))
oo (7)
Black 1tinch
Yeliow-crested Fineh
Long-hilled w ()

Canary Grass-bird
Farth-vented Grass-bird
tLesser
Yellow -
Al N
Jarth-brown “
t Psewdochloris)

43

T Awerican Piping Fineh (?)

TRtriped Bunting or Fly

Piping Finel ( Aimmo-

dronius)
v=wall capped Finch
{ Zonotrichia)

{(Colonial).

Fringillidae.

Cyunocompsa rothschildi.

glauco-
caerulea.

Oryzoborus torridus,

b

“ crassirostris,
Pyrrhulagre propingua.
Sporophila (sperio-)

yrisea.
” " pluin-
bea.
v whiteleyuna.
" castaneiventris,
ity
cucullata.
" lineate (ameri-
canus.)
lincola.
. ocellata.
o qutturalis.

Culamenie homochroa.
Fucihia fulginosa.
Volatinia splendens.

" jacarini.
Chrysomitris (Spinus)
ictericus.

Spinus longirostris.
Nycalis arrensis.
w  Iutciventris,
5 Minor.
»w  Raveola.

w lutea.
Spiza americana.

Myiospiza manimbe.

Brachyspize pileate.
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fRed-necked Sparrow-like
Finch (Mt. Rovaima)  Brachyspiza macconnelli.

Long-tailed Finch Emberizoides mucrurus.
*+Citcron-colourcd Finch Pseudochloris citrina.

Crested Fire-Finel

t Nearlet-crested) Coryphospingus cristatus.

Crimson-headed Finch Paroaria gularis.

Black-checked ’ R nigrigenis.
TMute collared ’ Arremon silens.

Brown-headed ’ Buarrcmon personatus.

(To be Continued.)

Wax ef Wild Bees in the African Colonies.

The trade in wild beeswax is constantly increasing in
most of the African colonies, especially in Gambia, Gold
Coagt, Nigeria, Angola, Sudan, TUganda, DBritish ISast
Africa, German Last Africa, Mozambique. A few vears
ago the exportation of wax from these conntries was almost
insignificant, while now it amounts to thousands of tons,
Wax occupies the third place in the export trade of An-
gola (Denguela supplying 90 per cent. of the exports of
the whele provinee).  Angola exports every year 600 or
700 tons of wax: Mozambigue about 100; Portuguese
Guinea 50.  The wux is exported in cakes weighing 253 to
264 1bs. cach. German East Afriea,  in 1911, exported
802,374 Ihs.: British last  Africa, in 1912-13, 7,552.

—The Colonial Journal,” July, 1915.

‘

The Nation's Choice. B

A nation must adont one of two ideals—either to he a
great nation producing great work, men of high inteliect
and character, and men who prefer to  serve the world
ratlier than to serve themselves: or to be a nation of poli-
ticians, of persons who try to obtain wealth without labour,
of those who look only to the main chance, of trumpery,
journalism, a contemptible stage, cinematograph shows,
public-houses, silly processions, superstitions  which eall
themselves veligion, and strects full of untidy loafers with
cigarettes in their mouths. We have not yet quite sunk to
the latter level, but the efforts of our politicians hefore the
war were, perhaps largely tending in that direction.

— Science Progress,” October, 1913.
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. The Cultivation of Vegetables.—IV.

i By T Waby, LS. 1.8.0.)

IN my article on the above in * The Journal of the Board
of Agriculture.” Vol VIIL., July and Qctober, 1914, Nos
1and 2, page 14, a valuable novelty in a form of Dolichos
is mentioned.

I have had ample opportunity of observing this particu-
Lar hean and 1 luese no hesitation in pronouncing it to be
the best yet introduced for “ human nature’s daily food.”
Oun account of its similarity in the pod to the  Scarlet
Runner ™ of the old country, it was given that name; but
as its flowers are of a pale purple colour such a name can
scarcely ¢ling to it and would probably be promounuced ab-
surd.  As is was introduced to me by Mr. John Park, I
think the “Park Runner™ will Dbe a decidedly distinctive
and suitable name.

The full grown bean is 4} inches long, € inclh fwide, flat
Gl the seeds ave formed, pale green and slightly rough
on the ventral suiure.  The ripe seeds arve either blackish-
brown o1 brown-speckled:  both colours  are  sometimes
found in the same pod, though there are more darker col-
oured seeds than brown. The plant is by no means con-
mon, but deserves to be grown everywhere. I am very
anxious that such an excellent vegetable should  he  well
known and I heartily recommend it to everyone who carves
to grow it.  Taken as it grows Lo full size, before the seeds
are in  evidence, and used as Fremch beans, commonly
known as “cinnabiones,” it is equal in flavour—if not pre-
feruble —to these; while it is much less troublesome to
grow, and far more prolific.

A LOST VARIETY,

Another bean mentioned on the same page of this same
Vol. VILL, Dolichos Lablal var., nankinicus, seems  to all
intents and purposes 1o be absolutely logt to cultivation
hete. I it is lost attogether it is a  decided wis-
fortune, because it ix the only  varicty  which  cun
be  used as  are the “green peas” of “howme” A
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brown seeded varicty—in all  other respects  similar
—is very cowmmon, but the seeds being  hrown, do
answer the purpose of “ green peas ™ as the white form does.
If anvone has this white-seeded variety growing and will
communicate with me, I shall be very grateful, as it has
been asked for by the Bureau of Plant Industry at Wash-
ington, U.8.A.

* A vaviety  of Dolichos Lablab, senl {o ne last  Spring
from the Washington Durcau of Plant lTudustry and issued
by thie firm of Messes. Vilmorin-Andricux & Cie, Paris,
France, and named by them ¢ Stvingless,™  is likely to
prove a most useful adjimet to owr tables. In Bulletin
SIS, U S0 Department of Agrviculture, dated 18th Novem-
ber, 1915, this variety is referred to ax follows:—
)

“ A vigorous, very viny sort when planted in 3-foot rows,

making a solid mass of herbage 30 inches deep; herbage
ereen;  leaflets large; flowers rather large, white, in com-
pact panicles, or short peduncles: immature pods very flat,
Lroad, 4 inches long, fleshy, white, shrinking in maturiug,.
. Seedx large, plump, reddish purple in  colour
{hrown). The grecu pods of this varicty make a most ex-
cellent vegetable, very similar to snap beans, hut  even
rore delicate in flavour.  This variety  should he erown
largely as an arbour vine, as it is not only orvamental, hut
also produces an abundanee of delicious beans.”

[ have the variety growing and can endovse fully the atove
statement as to its usefulness and delicions flavour. Tt is
not altogether stringless,  liowever. 1 have supplicd the
Botanic Gardens with this varfety and it can be seen grow-
ing there in the vegetable garden.

TIE VALUE OF TIIE SWORD BEAN.

Referring to the Sword-hean, mentioned on page 31 of
Vol. IX., No. 1 of Yovember, 1915 ot the Journal of the
Board of Agriculture, T would emphasize the desirability
of making this vegetable well known to the public gen-
erally, especially to the poorer elasses, at this time when
it ix necessary to grow any and all kinds of provisions in
view of a possible scarcity.  We do not know what we may
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have to face as the result of this terrible war raging in
Europe Already flour is  scarce in the West Indian
Islands and Depeundencies, and although we are favourably
situated and need not fear for the immediate future, still
we may not be immune from the threatened scarcity, and
it behoves us to do all and everything we can to meet snch
a contingency should it arise. This bean will grow almost
anywhere and with no more trouble than just breaking up

the ground and planting the sceds in auny open spot. 1t
will thrive sprawling on the ground without support, or
on stakes or fencing.  Grown in large quantities and  al-

lowed to ripen, the seeds could be easily shelled and ground
into meal which might be used in the same way as plan-
tain, cassava, or corn meal, and would probably make a
good flour even if it be coarse. An article of this kind,
which can be grovn at a minimum of cost and labour,
would be a great boon to villagers and poor folks gener-
ally. If waste ground were prepared—and there is plenty
of it—by simple forking, and the seeds put in just at the
time the rainy scason sets in, there would be absolutely
nothing to do till the beans were ripe. The plants would
cover the whole of the ground in a short time and pre-
vent any weeds growing, so there would be no weeding to
do and the rain would supply the necessary moisture.
Tu three nontls there would be t good crop of rvipe heans {o
harvest.  There do not appear to he any destructive insects
affecting thix plant, probably because of its rampant grow-
ing and its being of a decidedly harsh nature,

* BROAD-BEANS"

When we go to England or Canada in the sumnier months
we are delighted to get a chance of a good dish of ¢ Broad-
heans,” a vegetable we never have a chance of enjoying in
the tropies; yet, in thix bean we llave a  similav  ariicle,
and, used in the same way, we can enjoy “ Broad-beans”
te the full.

As a matter of fact, we have a large number of beans in
our midst which we neglect to make use of as we should.
We come across Bonavists in our daily rambles, of one
sort or another, but always in small quantities, growing on
palings, old bushes, and out-of-the-way places, which give
@4 dish here and there, but we rarvely, if ever, find a large
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patch grown for particular purpose, such as supplyving a
family with a quantity two or three times a week: and yvet
tkis can so easily be accomplished. A dozen plants grown
with a little care are enough to supply a sinall family for
several months with two or three dishes a week, the beans
being pi.cked, as a rule, as they become full and used as
shelled peas, and the “ Runners ” the same. These, picked
just before the seeds form, will produce sufficient ¢ Snap -
beans ” for any ordinary family and prove a delight to
those who crave “ French beans ™ without the worry these
cause, and at a far less expense.

A Very Destructive Flash of Lightning.
I the night of January 10th-11th, 1914, a grove of coco-

nuts on the coast near DBedok, cast of Singapore, was
struck by lightning, and the number of trees which died at
once or slowly over the months which followed, amounted

to one hundred and four.

The case i recorded on account of the extent of the
damage, and of the fact that the cause of the death of the
trees is in this case indisputable,

-—The Gardens Bulletin,” Straits Settlements,
' August 31, 1915,

Why England Lost the Dye Industry.

At the time Sir W. H. Perkin sold his works in Green-
ford Green. the British alizarine industry was well estab-
lished, but the fact that, whilst the German firms were de-
voting large sums to the investigation of everything even
remotely connected with  the  produetion  of &ynthetic
alizarine, in Ingland continuous and systematic research
worlk was not undertaken to any extent, soon lost us the
lead that had for a second time been given to the Brivish
industry by its founder, so that the German firms continn-
ously gained ground on the DBritish concern, and in 1609
Germany was  exporting close on 10,000 tons of alizarine
and related dyes, covering by far the greater portion of the
world’s demand.

— Science Progress,” October, 1915.
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Report on Cokerite Fruits and Oil from
British Guiana.

The samples of cokevite fruits and cokerite kernel  oil,
which are the subject of this report, were forwarded to the
Imperial Institute by the Divector of the Science and Agri-
culture Department in August, 1915.

The fruits were submitted by the Imperial Institnte for
identification to the authorities of the Roval Botanic
Gardens, Kew, who stated that they were derived from a
species of Marimillian, possibly . regia.

DESCRIPTION OF SAMPLES,

Fraits—The sample weighed 18 Ibs, and consisted  of
dark hrown fruits, rounded at the base and  pointed  at
the apex, measuring 1) fo 2 inches in length and  from
Fio 1 inch in diameter. The rounded end was covered by
a thin, papery bract.

Fach fruit consisted of pericarp. nut and kernel.  The
dark Lrown pevicarps were tough and fibrous externally,
whilst internaily they were soft and pulpy and contamed
oil.  The nuts, which were of a pale brown colonr, meas-
ured from 1. to 1# inches in length and  from }
to § inch in diameter, and consisted of a hard, woody shell
enclosing 2 or 3 kernels.

The kernels were long, narrow and flattened in shape,
measuring about 1 inch in length and 1 inch in breadth.
They were covered with a grevish-brown  mottled  skin,
whilst internally they were whitish and resembled  palin
kernels in consistency. - :

0il.—The sample of kernel oil weighed 6 ozs. and consist-
od of a fairiv hard cream-coloured fat, with an odour re-
gembiing that of coconut fat. Tt was free from dirt and
nioisture, and appeared to have heen well prepared.
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RESULTS OF EXAMINATION.
Fruits,

The fruits were found fo have the following composition
by weight :(—

, Per Cent. Per Cent.
Bracts .. . 124 Pervicarp .. 17.0
Shell t. .. 53.6 Kernels .. 17.0

The nuts consisted of shell, 76 per cent. and kernels 24
per cent.

The arerage weight of a fenit was 10.6 grams, of a nut
7.5 grams, and of a smgle kernel 1.3 grams,
Pericarp Oil.
The brown oily pericarp contained 121 per eent. of mois-
tnre and yielded 15400 per cent. of a semi-solid, orange-red
oil, eqmivalent to a vield of 17.1 per cent. from the dry
pulp or 2.6 per cent. from the whole fruit.  The oil  was
submitted to chemical examination at the Tmperial Tnsti-
tute, and the results a2re shown below in comparison with
those rvecorded for palm oil (the pericarp oil of the fruit
of the orl-palm Elaeis guineensis.)

Colerite peiricarp oil Palm oil,
Solidifring point of
fatty acids . 23570 33.8° 46 4°C
(usually £4.57°-45.0°C)

Acid value* .. 28.6 .
Saponification value* .. 2116 196.3-205.5
Todine valne, per cent. ., 51.4 B3-37.4

ThLis cokerite pervicarp oil rasembles palm oil  in ap-
pearance, bnf it obvieusly differs somewhat  from it in
chemical composition. There is; however, no doubt that
cokevite pericarp oil wonld be readily marketable if it could
be obtained in quantity.

Kernels.

The kernels, ax exiracted from the fruits at the Tmperial
Institute, contained 11.23 per cent, of moisture and yielded

* Milligrams of potash for 1 gram of oil,
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56.9 per cent. of a fairly hard cream coloured fat with an
odour resemhbling that of coconut oil.  This is equivalent
to a yield of 641 per cent. of oil from the dry kernels, or
9.7 per cent. from the whole fruit.

The kernel oil forwarded from British Guiana and the
oil extracted from the kernels at the Imperial Institute
were examined with the following results, which are com-
pared with these recorded for palm kernels and coco-
nut oils:—

:{ oit " oil |
repared prepared - '
I} 7 [1,'11 i ;(’Lt | Pn]m()A‘]('rnp] Coconut Oil,
. British - Imperial i ‘
f} (Guiana, ITnstitute.
Specific gravity at 30°/15°C .. | 0'861 () 8668 f 08781 | 08736
Meiting point (open tube) ., 255°C 27°C 1237 1030°C | 28°t0 27 (
Solidifying point of fatty acids ... 242 ¢ 2071025537C (212710252 C
Acid value* 46 31 ; - i
Saponification value® L. 2323 2530 /242'410 254'8] 225 to 268'¢
Todine value, per cent. L0128 13:0 “10°8t0 175 | 80 to 1000
Hehner value e 889 ‘ 911 . 886 to 905
i.e., Imsoluble fatty acids.| | . “
per cent, s - 886 | !
and ‘ ! |
Unsaponifiable matter, ! ‘ ;
per cent. ! 03 i
Volatile acids, solublet ‘ 30 ' 50to 76 ' 665to80
Do. insolublet ) 70 | a2 15 to 20

*Milligrams of potash for 1 gram of oil.
tCubic centimetres of decinormal alkali required to neutralise acid from 5 grams
of oil.

The results indicate that the oil obtained from eokerite
kernels is similar to palm kernel and coconut oils, the
chief difference being that it yields somewhat smaller
quantities of volatile acids.

Kernel Meal,

The meal left after the extraction of the oil from the
kerunel was a pale brown material, with a mild and not
nnpleasant taste somewhat suggestive of coconut. It was
submitted to chemical examination at the Imperial Insti-
tute, and the resnlts have been re-calculated for a cake
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coutaining 7.0 per cent, of fat so that they may be cob-
veniently compaved with the figures recorded  for pahn
kernel and cvoconut cuakes :—

|

Cokerite \
meal
"(calculated PH/ZI;:”“]‘( oconut cake
- _;7:; ;ZIFK;«U,?Z;/I‘ (expressed ) (expressed ).
boof fat). j [
Moisture el 86 108 85
Crude protein . | 150 161 245
Consisting of — |
True proteins I 147
Other nitrogenous substances 1 03 |
Fat Lo 0| 62 83
Starch, ete. (by dlﬁeremo) ol B2 | 485 398
Fibre . b 126 § 148 12-8
Ash 1 43 36 61
O [
Nutrient ratio ... !’ 1: 44 1:389 | 1. 242
Food units . 108 104 122

The foregoing results indicate that the residual  eal
from cokerite kernels should have a feeding value approx-
inately equal to that of paln keruel cake  and somewhat
lower than that of coconut cake.

COMMERCIAL VALUE O COKERITE FRUITN.

It will be seen from the foregoing that the cokerite
fruits  have a  strwcture analogous to that of oil  palm
fruits (Flacis guineensis), and that like the latter, they
furnish two prodiaets which need consideration from a coni-
mercial point of view, viz.— ¢
- (1) pericarp oil. >

(2) kernel, yielding oil and feeding cake.

The principal difference between cokerite and  oil-palm
fruits, so far as commercial value is concerned, is  that
the formier have a thin pevicarp, giving a comparatively
small vield of oil, whereas mlpahn fruits have a thick,
soft pericarp, rich in oil. The essential differences De-.
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tween the two kinds of fruits are shown in the following
table-—
" Pereentage by weight in the fruit.
Pervicarp. Pericarpoil. Kernel.
Cokerite fruits .. .. 17.0 2.6 17.0
Oil-palm fruits—

(a) with thick-shelled nuts. . 25036 16 to 19 13 to 1%

(b) ,, thin- " s oo 691083 351048 Tlo 9

In West Africa only  oil-paim fruits with thick-shelled
nuts are obtainal:le in sufficient quantity to be worth work-
ing, and cousequently only thix vaviety need be considered
for comparison in the present instance. It is clear that
since thix varviety of oil-palm {ruits yields nearly xeven
times as much pericarp oil (palm oil) as cokerite fruits the
Tatter form a comparvatively poor somrce of pericarp oil,
and it ix <caveely worth while to consider them as o conr-
ntercial source of this product, except as a possible hy-pro-
duct in working the fruits for kernels.

The yvield of kernels on the other hand contpares tavour-
ably with that from {he best varieties of oil-pahu  fruits,
viz., thin-shelled oil-palm fruits.  Moreover, since the ker-
nels vield rather more oil than palm kernels and the oil
itself is quite comparable with padm-kernel  and  coconut
oilg, there cau he no doubt that cokerite kevnels  wonld
fetel the saine price as palur kernels, or possibly a0 littde
more.  The present price of palm kernels in Liverpool  is
£26 10« per ton (18tL January, 1916.)

The sole guestion, therefore, is ax {o whether cokerite
kernels  can be  produeed in Dritish  Guiana  at  a
price.  which  will admit  of f{heir  being  sold  in
Liverpool at  about  the  =ame  price  ax palm Ker-
nels.  In  this  conuection it s important  {o  ascev-
tain whether the fruifts are  obiainable in Ddtish Guiana
in large quantities  in easily accessible areas, anwd the Tme-
erial Tnstitute will be glad to have information on this point.
Iurther. it would probably  not he remunerative to export
the whole frnits from British Guiana, so that it becomes
important to consider the extraction of the kernels. It
wotnld probably not be possible to do this by hand in
British Guiana, and <o far as is known at the Tmperial In-
stitute there is at present no machine suitable for this
piLrpose.
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The extraction of the babassn kernel, however, presents
a similar problem. Tt is stated that a machine is now in
use in Brazil for extracting babassu kernels, and the Im-
perial Institute is making engniriex there on this subject.
It is possible that thix machine will also be suitable for
cockerite fruits, and if so it might he feasible to treat the
cokerite frnits in the machine to obtain a mixtire of (a)
kernels and (5) shells and pericarp.  The former conld  he
separated and exported, whilst the mixed shells and peri-
carp conld perhaps he worked by a modern extraction pro-
cess for the productior. of pericarp oil.

T'ntil information is available regarding the Drazilian
machine all that can be done is to ascertain whether the
supplies of cokerite fruits in Dritish Guiana are large and
sufficiently accessible to warrant their serions consideration
as o workable product 1 {his seems likely, the Twmperial
Tnstitnte will be glad to have a consignment  of  abont
6 cwt. of the finits for technical trial.

Preservation of Flower Colour in Herbarium Specimens.

Botarieal specimens are commonly deprived of  all
beauty. 2nd much of {lieir value by the loss of colour in
the flower-heards, This very serious drawback has now
been removed by the  timely discovery of a method  of
colour preservation by Dv. ¢ 19 Pothergill and described
in detail in *“7The Museums Jfournal 7 for July. Tt has
the fnrther rwervit of  extreme simplicty. Briefly, Dr.
Fothergill  employs sheets of  absorbent  cotton wool,
plaeed in three layers forming two compartiments he-
tween  two “orids ™ which ave made of a ¢ wire-mesh
work of half-ineh squaves with a heavy encircling band.”
The necessary pressure ix  obtained by faxtening one or
two straps, preferably of webbing, around the grids,
and tightening them as veqguired. The flowers to be
pressed. having been placed in the grids, are then sus-
pended in frent of a fire, or in the sun, when this is suffi-
cienfly powerful.  The explanation of the success of  the
method is, that the process of drving isx so rapid that {he
pigment is fixed instead of being  slowly decomposed.
Fresh carnations can he preserved in about seven hours.
Primroses picked fresh off the living plant can be perma-
nently dried to retain .« lifelike colonr in two hours if the
press containing them is placed in the oven.”

—*“ Nature,” September 2, 1915.
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Meeting of The Board of Agriculture.

A MEETING of the Board of Agriculture was held at  the
office of the Board, Broad Street, on the 2nd November,
1915, Hix Ixcellency the Governor  (Sir Walter Egerton,
K.C.M.GG), presiding.

A resolution of regret at the  death of Mre. Maynard
Payne, A LL.B..  who Thad been a member sinee July,
1906, wax unanimously adopted.

TIE GINGER LILY,

It was reported that it had been decided to terniinate
the experiments with the Ginger Lily (Hedychivm corona-
rivm ) as o paper producing plant: it had been  proved
that the plavt could bhe grown in  the Colony in  large
quantities, but there was at present no market for it: also
that the West Bank Farmers’ Association held a SXhiow on
19th October, 1915, at whiell the exhibits were  small in
number but good in guality.  The atfendance  wax  very
poor.  Mr. FKarle pointed out thal the small  attendance
was  due 1o the people being  employved on the  sugar
estates, which were grinding.  ITis Excellency advised that
future shows be held at a time when the people were able
to attend.

“ PEST " POSTERS.

The Chairman submitted two draft posters prepared by
the Government Dotanist and the Economic Biologist ve-
spectively, giving information  councerning the  principal
fungus and insect pests of the colony.  The posters were
to bhe printed and sold at a nominal price.

The Chairman veported the arvrival on the 28th August
of a Tamworth boar and rwo sows, and a similar number
of Berkshires. The sows were received “in pig,” and had
since farrowed 26 piglets, 14 Tamworths and 12 Bevkshives.
The pizlets were being sold.

INFECTIOUS DISEARES OF STOCK.

With regard to the anthrax ontbreak, the Chairman re-
ported ihat the area Kitty to Malaica, on the Iast Coast,
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was still infected, and it was estimated that 2,000 cattle re-

mained uninoculated.  Opposition 1o inoculation  had
been met with at Mahaica.  An outhreak of contagious

pleuro-pneuntonia was abko reported.  The Government of
Grenada  had prohibited the importation  of all  animals
front British Guiana for six months.
SALEN AT PLANT NIALLS.
The Chairman further drew attention to a seriouns falling
off in the sgles at Plant Stalls helonging 1o the Boawrd, and
stbniitted the following statement :—

Stall. No.of Plants sold. Amount.
Georgetown .. L2097 $ 5.89
New Amsterdam .. .. 860 16.68
North West Station .. .. 46 1.38
I’omeroou .. .. 1 ' 24

i
" The Board decided not to close down any ot the wtalls,
‘but to give the scheme a longer trial. “

RICE AT D'URBAN DARK,

o was anuwonneed that the fast crop of rice on  the
D'Trban field had been vaiher disappointing—22.9 hags of
120 hs. of padi per acre. Thix was dite 1o an excessive  de-
velopment  of straw fequal to 7.3 tons per acre) ; to
heavy rains in Aungnst inducing re-growth in the plants at
the time they should have been flowering @ and to an at-
tack of fungus disease following on the rains.  The resnlts
sn far have bheen— '

Firvst Crop .. o 22950 hags of 120 1bs.
Second Crop L2125 “ "
ThLird Crop .. .. 30,00 " “
IFaurth Crop Lo 3600 - “
Fifth Crop .. Lo 220%E “ "

5 Cropsin 25 months .. 132,90 " -

RUBBER TAPPING AT STATIONS,

The Assisxtant Director reported as follows on the rabber
crops of the Departuient of Science and Agrvienliwre, for
the peviod February to September, 1915 —

Issorora, N.WW.D.—Tapping commenced 11  Feb, 300
trees in one tapping experiment tapped daily  vielded to

* gttacks of birds
** attack of fungus.
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Septemcher 30, (a period of nearly 8 months), 950 Ths. 2 oz.
3 drs., which is approximately equal to 370 1bs.  dry rub-
ber: cost of collecting, $37.12 or 6.5 cents per b, dry.
Another 128 trees, which are being bled separately, and
which, not being sufficient for a tasxk for oue man for a
half day, were not included in the above  experiment,
vielded 125 Ibs. of dry rubber in the same peviod.

Christianburg.—Tapping commenced 6 Feb.: 250 {rees
tapped daily yielded to September 30, 235 1bs. dry rubber
at a cost of 24 cents per 1b. dry.

Taking both stations together 935 Ths. of dry vubber have
been obtained in 8 months for $119.40 equivalent to 12.8
cents per 1h.  Rarly tappings at Christianburg cost  13%
cents per Ih. as comparved with 15 cents from early tap-
pings at Issorora. Considerable difficulty wuas experienced
in getting set{led Iahenr for tapping, and the leaf digease
having reduced the yield at Christianburg, the cost  has
been somewhat Dhigher than at  Issorora for the first 8
months of tapping.

The Chairman added that there were about 600 1bs.  of
rubber at the Gardens awaiting shipment.

FIYBRID COTTON,

Samples of Buck and hybrid cottons cultivated by the
Department were exhibited, and attention was drawn to
the report of the Tmperial Tustitute on the  new hivhiids
produced by experiment.

“ KAPOK.”

A note by the Assistant Director on the experimental
growing of the Kapok (Ceiba pentandra) tree at the Gar-
dens showed that 24 plants were put out in Mareh, 1913,
They attained a hieight of 13 feet when 18 months old and
fruited for the first iime at that age.  From a first sowing
of 100 seeds, 12 plants. and from a second sowing of 1,500
ceeds, 250 plants  were raised.  Two  separate consign-
ments of 1,000 geeds from the Malay Rtates gave only 4
plants  Twenty-four plants were given away at the West
Bank Farmers’ Show, and 200 plants were on hand.

The President stated that the tree was extensively plant-
ed in the East, and advocated the introduction of the free
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into the villages. Th~ fibre is largely used in making life-
belts, mattresses, rope and other arficles.

THE PANAMA HAT INDUSTRY.

The Chairman stated that the Department had now
raised upwards of 1,000 planis of the TPauama-hat palm
(Carludorvica palmata).  The majority were at  Issorora,
but almut 200 were at  {he Gardens.  The President
thought that a plantation of the palm might be established
at the Penal Settlement. e veferrved to rhe progress the
industry had made in Surinam, and saw no reason why it
ghould not do well here.

BOARD ASSUMES CONTROL O GARDENS,

The Roard unanimously rvemolved to take over charge
and control of the Promenade Gardens and other Munici-
pal ornawental Gardens from the Mayor amd Town Council,
for a term of five years; and also the control of the Public
Iee Library Garden—the Doard undertaking, in the latter
case, to make the sum of $140 suffice for the annual upkeep
of the groundx.

An o Ormamental Gardens  Committee ™ was  then
appointed, and regulations for the control of the grounds
adopted.

A Destructive Pests Comnitiee,” consisting of the Chair-
wan of the Board and the Keonomic Biologist, was unani-
mously agreed to, the Chairman pointing out that it was
necessary in cases of plant discases and pests that prompt
action should he taker. X

The Doard then adjourned sine die. |

K

Banana Flour in War Time.

Banana lour is being used ax o food in the French hase
hospitals  The banana yields about a quarter of its weight
in meal and the cost of mezl in the West Indies is about
2d. per M.; mixed with wheat flour, excellent loaves and
cakes are obtained, and if wheat continues to advance we
might well take a leaf out of the German book and use
another ingredient. This loaf is quite as nutritious as the
wheatew, which is more than can Dbe said of the “ war
bread.”
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Hints, Scientific and Practical.

Di-rING the past fifty  vears mno other
Tge Secret of ) ;tjon has so enconraged scientific research
sil;-'::;tyh? {as has Germany) and by no other nzltipn
have scientific discoveries been so readily
aceepled and so quickly ntilized. In all legislation upon
economic questions the man of science has  had paraount
influcnce, and in that greatest of all economies, the pre
vention of unnecessary waste and the getting out of every
material thing the last drop of usefulness, the Germans
from prince to peasant, have no rival  The administration
jof hier municipal governments is a model for the rest of
the worlde  Decause the advice of the scholar  has heen
sought at every tuvn.  All of her foremost induxtrial en-
terprises have had their beginning in the laboratory. In
many important lines she has coutrolled the markeis of the
world, not on account of her superior business ov  commer-
cial intelligence, but bhecause of the knowledge and techni-
cal skill of her chemists.

Whatever we may think of the outcome it cannot he
denied that it ix applied science that has enabled the Ger-
man Ewpire {o suddenly convert itself into a huage cengine
of destruction, all parts of which seem 1o have  Deen so
delicately adjusied to each other that the awful styain to
which the whole i< now xubjected is distribuied among the
several members in exact proportion to their abilify to bear
it.  Other nations are learning this lessou in the hard school
of experience and they are paying tuition fees in
blood and treasnre. TFortunately for us (in the U.S.A)
it may Dbe learned by observation as well as by experiment.

—T. C. MENDENHALL, in ** Reience

December 24, 1915

_ . ALTHOUGIT water cultures eoupled with the
The Potassic N el

Fertilisers. results of the Rothamsted experiments cven

in their early vears, showed that of the al-

kali metals found in the plant’s ash only potassium  was

indispensable, for a long time the salts of potash could

could not be obtained in quantities or at a price appro-
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priate  to agricultural requirvenents.  Almost the only
-source of potash was the crude carbonate or “ potashes,”
which was obtained by dissolving the soluble salts found in
wood ashes; and though this was to a small extent supple-
manted by the nitrate of potash or saltpetre obtained from
India, and by a eertain amount of sulphate of potash ob-
tained from ¢ kelp "——the ashes of seaweed—no wide-
spyead use could he made of potash salts in farming nntil
the opening up of the great Stassfurt deposits in Ger-
many  The fertilising value of wood ashes bhad long bheen
known, and in the south-east of Ingland it had been cus-
tomary for the hopgrowers to organise a regular system of
-collection of the ashes of their cottagers, who burned little
besides wood; but sneh a supply was only local and  eavly
-exhausted.

William Ellis, again, writing in 1750, states that *at
Long Marston, in Ducks, is a potash kiln, where they
make ashes from bean straw for the most part, and sell a
vat of them, which contains 32 five-bushel sacks, which
dresses one acre, forr fourteen shillings, to be shovelled out
of a cart or waggon, and throwed over grass land in this
mouth (July) or at auy time till Candlemass ™

In IRGT. the output of potash salts began from Stassfurt
and  rapidly erew. until in 1900 no less  than 1,138,000
tons were being nsed for agricultural purposes alone.

—* Fertilisers and Manures ™ by
A D, HaL, M.AL LIS,

» Trerg is abundant experimental evidence to
";)'(‘)*t’a'g(;:e;’sf show that potash makes the plant more re-
a Manure. sintant fo the attacks of fungoid disenses.
[t has already been explained lLow susesp-

tible the use of nitrogenous manures renders the numgolds
on certain of the Rotlamsted plots to the attack of a leat spot
fungus—{ romyces betae.  The attack is, however, much less
severe on the plots receiving an abundant supply of potash;
there the plant remains healtlty eveu though the nitrogen
is in excess. Just in the same way, the wheat on the
potash-starved plofs is always subject to rust, even in  a
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good season when very little is to Dbe seen on the other
plots normally manured. The grass also on potash-starved
plots is attacked by various fungi; hence it may be talen
as a generval rule, that crops which do not receive their
full supply of potash will be correspondingly susceptible
to discase.

[t is not possible to say whether this is due to any
specifie alteration in  the composition of the cell econ-
tents or to a general lack of vigour, but the latter is
probable, because an excess of potash {ends {0 prolong the
vegetative growth of the plant and to delay maturity.
Plants  receiving potash arve always a liftle the greener,
especially late in the season, and this is not always an ad-
ventage, as may be scen from the faet that the Dbarleys
erown on the plots receiving potash at Rothamsted show
a2 somewhat darker and less attractive colour than those
grown without potash.  That potash tends to  prolong
growth may also be inferred from the fact that its
effect upon the yield is always most pronounced in  dry
SeANOns.

— & Fertilisers and Manures ™ by
A DL TTace, MAL RS

Tie great feature o the meeting. however,

The British was the able speech of Sir William Ramsay
Science Guild. ) (he Organisation  of  Neience.  While

viving due praise to the efforts of all  the
separate seientific rocieties during the past ten  inonths to
utilise to the full Britain’s scientific assets. he pointed out,
and emphasised the fact, that nothing of a veally effective
nature could be done until such societies were wmade snb-
servient to one central body of scientific men, to whom the
Govervment Departments should be compelled to apply for
adviee and assistance.  He said that the Royal Society
was eminently fitted to  play snch a  part, and rvead a
scheme drafted by Lord Sydenhan which showed how such
an idea could be made practical. Sir Williamn Ramsay, in
his attzmpt to rouse his audience to an adequate sense of
the importance of such an undertaking did nof hesitate to
bring to light all the shortcomings of our country by com-
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paring it very unfavourably with that of Franee.  He noe
rated how our Ally, as early as Avgust 4, had called a gen-
eral meeting of lher Acadeny of Sciencaes. which decided to
offer the whole scientific resources of the country to the
Frenell Government, and pointed to the Tamentable fact
that on the 1st Junly, eleven months later, such measures
in England were still conspicuous by their absence.  As a
striking illustration of the slowness of Bvitain to alter its
ideas he read an extract of an addvesg, given sixty-three
years ago by Lord Playfair on “ Industrial Instimetion on
the  Continent,” which is equally applicable at  the pre-
sent day  In it Lovd Playfair remarked, ¢ For many yvears
foreign Rtates, acting upon the facilities for conumnnica-
tion, have expended annually large sums in sending highly
enlightened men to our countrey; for the purpose of culling
from our experience, and of importing it into  their own
laud: and we see the effeet of the experience thus readily
acqnired, when united with the high  development of
mental labour in the rapid growth of new industrvies

abroad. . . . With us, there is a wide-spread jealousy
of science and o supposed antagonism between it and
practice. . . . While we continue to vely upon local ad-

vantages or acquired experience, we allow a vast  power
fo arise abroad. which is already telling against us  with
wonderful effect.” 8irr William Ramsay also deplored the
fact that no publieity is given to the work that is being
done iu this country. The names of the workers are
studiously suppressed without any need for such secrecy.
and one body of men is barely coguisant of the aims and
achievements of the otherz. At the close of the meeting,
Sir William Mather stated that a  letter  conveyving  the
opinion of the meeting would he forwarded to  the Prime
Minister
—-*¢ Science Progress,” October, 1915,
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Exports of Agricultural and Forest Products.

Below will be found a list of the Agricultural and Forest
Products of the Colony exported during the first quarter of the
year 1916. The corresponding figures for the two previous years,
and the averages for the four years previous to that, are added for
convenience of comparison.

Product. Average 1910-13. 1914. 1915. 191¢6.
Sugar, tons 15,876 18,785 21,259 23,806
Rum, gallons 690,231 1,028,245 1,216,036 1,938,593
Molasses, casks ... 445 628
Cattle-food, tons ... 2,187 760 374 520
Cacao, cwts. 59 208 187 29
Citrateof Lime, cwts. o .. 17 15
‘Coconuts, thousands 331 579 186 650
Copra, cwts. 505 490 589 824
Coffee, cwts. 447 927 384 658
Kola-nuts, ewts. ... 2
Rice, tons 1,251 2,898 3,072 5.023
Ricemeal, tons ... 7047 98 170 78
‘Cattle, head .. 247 370 196 173
Hides, No. .. 1,359 1,788 758 1,399
Pigs, No. 5447 360 267 320
Sheep, head 47 6 2 21
Balata, cwts. 831 2,168 3,289 2,700
Charcoal, bags ... 17,663 22,076 12,939 16,264
Firewood, Wallaba,

ete., tons 2,472 3,215 1,914 3,817
Gums, 1bs. 6539 883
Lumber, feet 66.880 120,217 8,877 156.002
Railway sleepers, No. 1,503 502 53 675
Rubber, ewts 181 7 46
Shingles, thousands 581 254 441 187
Timber, cub. ft. ... 81,050 78,184 37,434 67,569

*In year 1913 only.
tin years 1913 and 1912 only.
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The Botanical Aspect of the Sea Defence Problem.

We are glad to wee that the botanical aspeet of the prob-
lem of sea defence is recoguised in (e Report by My G.
O. Case, the expert called iu by the Governmment as a sequel
to the recommendadion  of the Comwission appointed  to
deal with this vitad matier. This is, in faets the first hint
we have seen that there is a botanical side to the problem,
for the Report of the Commission it<elf coniained no re-
ference to thix aspect of the guestion; yeu in all countries
which have to take into serious account their  defence
against the invoads of the sea, the role of plants as agents
in building natural ramparts ix one which is studied ay
minutely and as painstakingly as is the form and structure
of mechanical obstacles to the  destructive mareh  of the
oceatt.  Rightly considered, the two aspects of the problem
are compleentary—oue makes good the deficiencies of the
other. Natural bhulwarks are the cheapest, and while they
are not mpregnable against  storms or extrewe forms of
erosion (when they have to be supplemented by avtificial
contrivamees) they can be made to form the bulk of the sea
defences over great aveas.  Moreover, they have proved
themeelves, within  their obvious limits, “thoroughly effi-
cient. The art of the engineer endeavours to ufilise the
energy of the sea itself to form its own barrier, e¢oaxing it
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to deposit the sediment it carries in suspension and ho-
where giving it an excuse to exert its latent power; the
art of the botanist is directed to choose such plants as can
live in the conditions obtaining on the shore and by slow-
ing down currents indnee the deposition of silt, and above
all by arresting the wind-blown sand, build up stable
dunes and banks between the water and the land.  And
the botanist’s  activities have the inherent advantage that
his defences, like the timber trees the old Scotsman ad-
vised his son to plant, “are aye growing while ye're

sleepin’.” il

So far as we have bheen able to ascertain. only one ac-
count of work of this character done in thix colony has
been published, and we propose to quote freely from ihe
article, which will be found in “ The Journal of the Board
of Agriculture of British Guiana,”™ Vol. L. No. 3, (January,
1908).  “As the subject was of much importance.” writes
the then Lditor, Mr. A, W, Bartlett, “it was Dbrought be-
fore the Board of Agrviculiure and some valnable informa-
tion was obtained. . . . .\ question was addressed as
to the value of the Courida in vesisting coast erosion. 1t
appeared to be the general opinion that Courida was very
unsatisfactory. The roots do not penetrate deeply hut feed
for the most part on the surface, and the consequence of
this is that the full-grown trees which often attain to a con-
siderable height, ave easily blown down by a strong wind
and rveadily uprooted by a slight wash.  The overthrown
trees, unless quickly vemoved, are capable of doing mneh
damage to the wsea defences when washed about by the
waves.  On the other hand, the Courida appears to he of
some use in withstanding the  eneroachments of the  sea
when Jeft  undisturbed. . . The Mangrove, on account
of its abnndant wide-spread and deeply seated system  of
roots, which enables the tree to withstand heavy seas and
strong winds was conxidered to be of mueh greater vatue
than fthe Counrida in  protecting the foreshore against
erosion. . .

“John Junor, Esq., the Manager of Pln. Vrvheid’s Lust,
made mention of a grass known as “wild rice’ which has
been of great saving to the foreshore of BDetter Hope and
New Montrose estates, where he has been planting it for
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some vears past. I took an early opportunity of visiting
the place where the grass had been planted. IFor a length
of about 100 rods this grass covers the higher and upper
parts of the foreshore which it has largely helped to build
up, and there arve large patches of it growing in varions
)laces in the soft mud on the lower parts of the shore,
which are covered by the sea twice every day at high tide.
Except for yvoung Mangrove trees planted in places of the
shore which have heen built up by the mud accumulated hy
this grass, it appears to be the only plant which isx able
to become established in the soft shifting mud on the sea-
ward side of the fringe of Courida. Mr., Junor noticed
this grass many vears ago growing on the banks of the
Demerara river at both Vriesland and Providence planta-
tions and observed how the soil accumulated around it
which led him to test its powers in protecting the shore
from eroxion when he became Manager of Pln. Vrevheid's
Lust.  His experinents were entirely successful, and after
the geaxs had become established he tried planting man-
grove trees amongst it, so that to-day there is a forest of
these trees springing up and requiring no further attention.

“The grass appears to be identical with specimens  of
Npartina Drasilicnsis, Raddi., in the herbarium of the Do-
tanic Gavdens. . . Mr. Junor informs me that he plants
the tufts of the grass in rows, the rows being six feet
apart and the plants in the rows separated by a distance of
two feet.  The depth at which the {ufts are planted is
about one foot below the snrface.  The grass  spreads
quickly so that in a short time the plants meet to form «a
patehs the numerous stems of which serve to fix the mud
and prevent it from being washed away by the sea. Kven
should the mud cover up the plants after t(hey have been
planted, they are able to 1make thelr way through it in
tine.

“When the grass is firmly established My, Junor's plan
is to plant the =eedlings of the mangrove in amongst it.
. Theve follows a great development of roots both from
the trunk and the branches  (of the mangrove), which,
after the manmer of flying buttresses firmly support the
tree it the soft mud and enable it to withstand the strong-
est breezes and the heaviest seas.  These aerial roots heing
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more or less curved, allow a certain amount of ¢ give’ or
play which is often of advantage in cnabling a structure
to withstand pressure without collapsing.  So the mangrove
tree i in muany  ways particularly  adapted for growing
along muddy sea coasts which are exposed fo winds  and
waves  The voung plants grow rapidly and in a few vears
will themselves  produce a crop of seedlings.  The c¢lub-
shaped seedlings ave obtainabie in abundance along  the
coast. and should he eathered for planting when they are
nearvly ready to fall. NI the planting that is required s
merely to inxert the lower pointed end of the xeedling  in
the mud.  When the mangrove tieves have grown 1o a fair
size they form a cloxe shade, and so tar as my observation
goes they kill out the “wild rice ™ which appears fo requirve
full exposure of the sun's rays for at least a part  of the
davtime, for its succeessful ecrowth. But by the time that
the mangirove treex have reached a safficiently large size to
de this, 1hey will themselves have taken over the function
of the *wild rice ™ in preventing coaxt erosion and  hence
the latter ix no longer required.”

We have been unable to procure any information as to
the present condition of the foreshore mentioned in this
interesting article, hut sufticient time has now elapsed for
@ sonnd judgment to be formed of the suceess or otherwise
of My Junior’s ingenions scheme.  The only other reference
to “ wild rice ™ for purposes of =ea defence that  we have
been able to discover ix in the valuable = Brief History of
the  Sea  Defence  Work of  the Pablic Works  De-
partment ” by M. Lo Do Hodge, attacbed  as an
appendix  to  the Report of  the Sea  Defence  Com-
mission.  Ou page 86 it ix stated that the grass was
planted in a space cnclosed by gioynes and that < the re-
sult has heen a very satisfactory warping of the shore.”

These extracts will serve fo show what a very ereat dea)
we do not know reearding the botanical aspeetl of the sea
defence problent as it affects this eolony.  The foreshore
does not consist entively of mnd: sand also ocenes: and we
nnderstand  that his is considered  the  ost  valuable
material for forming a natural protection for the coast,
and that the resnit of Mr. Case’s scheme will be the forma-
tion of stabilised areas of sueh material at the land ends
of 1he groynes, But how long will suel stabilised areas
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Tast nnder the constant erosion of sub-acrial agencies, if
they are not protected hy suitable vegetation?  In the light
of our present knowledge: no answer can be given.  We
have no data.  There have been no scientific investigations
into the  factors which determine the  distvibution  and
growth of the shore Hora of the colony, o1 to settle  the
precise  value of  the plants from a sea defence point of
view., No experiments have yet been made to ascertain
whether o not exotic plants of  proved value elsewhere
will retain their  virtue in the  conditions  prevailing  in
DBritish Guiana. Al such points have been, and are, {he
subject of detailed experitment in other countries, as can
be seen Trom the literature of the subject.®  With the en-
gineering side  of the problem in British Guiana already
tfackled in so promising a fashion, 1he time scems to be
opportune for the undertaking of the botanical aspeet.  If
carried through in o scientific spirit awd in an exhaustive
nanuer, the results must be of extreme value to the colony,
and woulkld complete in the only satisfactory way the soln-
tion of a problenr  which has worried the colony  ahready
too long.

¥For an excellent snmmary see " Coast Sand Dunes,”” and " The Use of Vegetat on
for Reclaiming Tidal Lands,” by Mr. G. O. Case.

Science and Truth.

Science, then, is not infallible and never can be. Equally
lacking isx  the quality of infallibility in scientific truth,
The essence of o frudh dn o science  dies  in 3w
power to explain phenomena in o satisfactory way. If it
doex not do thix, then it isnot a truth. In o certain stage of
the development of seientific knowledge a theory is found
to explain  or relate ‘all  the known facts in o particular
range of phenowmena. This ix the sovnree of the satisfaction it
gives to the seientific mind, and at that stage it is accept-
ed as a truth, But subsequently discovered facts in the
sanie provinee may refuse to be so explained  or  velated,
and the previonsly  accepted truth willy consequently, be
discarded for that one will give fhis service.

—“ Reience,” Mareh 31, 1916,
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Lessons with Plants in British Guiana.
By the Editor.

“JItis finding ansicers to questions which chicfly deserves
to be called Ncience”—L. C. Miall, I"R.S,, in “ Teaching
and OQrganisation.”

VIIL
ADAPTATIONS TO ENXCEPTIONAL CONDITIONS.

It you have cavried out intelligently the simple experi-
ments suggested in the previous avticles of this series; you
will have found out by the best possible method—experi
ment—that ordinary plants absorb water by their roots
and give it off by their leaves, need a good supply of air
below ground so that the delicate, active cells of their roots
may live aund do their work properly, require good soil fromn
which to get food, and must have sunlight if they are to
thrive. DBut simple observation of the plants of the colony
will show that many plants live high up among the branches
of trees wheve they are quite away fropgany possibie con-
nection with the ground and its supply of food and water,
others flonrish in trenches, ponds and swamps in the mud
of which no air of a breathable quality is likely to he
found, while many grow on sand reefs in which the supply
of food is poor and the available water is ob¥iously at a
minimunm except during the rainy season. BEvidently, these
plants have Dby some means or other overcome the difficul-
ties of their environment—have solved the problem of exist-
ence in seemingly impossible conditions—and it will be of
interest to try and discover, if we can, how they have done
it.

Let us consider for a moment the reason why these
plants have had to take to such difficult places in order to
live. This is to be found in the Struggle for Existence to
which we have referved in a previous artiele.  The Dbest
places in the world are naturally the objects of the greatest
competition, and ave very early and quickly occupied. The
fight for such places is constant and relentless, the one
penalty of fajlure is death. Every species which can ob-
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tain a foothold strives to oust every other species, the
struggle between individuals of the same species is even
keener. Plenty of ¢ elbow room” is to be had only where
conditions ave difficult—even impossible, apparently. The
more forbidding the prospect, the move space there is avail-
able, but the less the chance of survival.  Not that compe-
tition is less keen,, Countless numbers of seeds attempt the
impossible, and perish.  Competing species crowd to the
edge of the vacant space, aud the slightest ftmprovement of
the prospect, the smallest modification in the lHmiting con-
ditions, gives some of them the chance they were waiting
for.  Meanwhile a few, fitted by some peculiarity of con-
stitution or structure to live in the apparently impossible
conditions; take every advaniage of their opportunity, even
improve by selection their initial peculiarities-—for compe-
tition amongst themselves is as uncompromisng as ever—-
and people the vacant spot.
TIE STRUGCGLE FOR LIGIIT,

Take the case of a very common plant—not «o common
in Georgetown  sinee  the advent of modern sanitary
science—the Cutopsis nitida, vsually, but incovrectly, call-
ed a “parasite.” Its graceful funnel-shaped  tufts and
hright red spikes were a conunon sight on the Rawan trees
in Vlissingen Avenne, until the authorities condemned
them as a mosquito-breedng nuisance. It is said that cart-
loads of them were removed, and that the men who did
the work were thoroughly drenched by the wwater the plunts
hud stored up in their funncl-learves.  Climb up yourselt to
a limb on which some Cutopsis is growing and  convinee
vourselt that the story is true in this vespect.  Carefully
examine the water in the funnel.  You may find live mos-.
quito Tarvae; vou will almost certainly  see dead  insects
and rotting Jeaves which have heen blown theve or have
fallen from near-by trees.  Detacl the DBrowmelia from  the
branch on which it is growing.  Note whether or not the
roots actually penetrate the bark.  Examine the roots,  Ave
they large, thick, long, tangled? Do they gather wuch
dust? Do they collect anything of which a “soil ™ could
be made?  Take special note of the snvface of the leaves,
both helow and above the water. You will be unable to
make out muceh without the assistance of a microscope, hut
you should observe white, dry scales.  Below the water
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level these serve asx absorbing organs, and their structure
iy interesting.  They are really broad, flattened hairs, made
of thin permeable cellulose in contrast to the thick, im.
pervious e¢nticle of the smrounding leaf-epidermis or skin,
and by means of these the plant takes in the water im-
pregnated with leaf-monld  and  decaying animal matter
which has collected in the leaf-Junnel. This the Catopsis
as o result of & wonderfully efticient adaption, carries with
it its own food and water, and i< free 1o occupy the high-
ent and dryest places it can find inoits wearch forr the
essentinl—all-essential—light.  How suceessful the plant is
in the struggle for exisfence is proved hy the most easual
acquaintance with the bnsh, where every dead  tree and
many living Hmbs are thickly covered by members of  this
CONTIN,

N

TIHE *C SEMI-PARASITIC ™ LORANTIIUS,

An instruetive comparison can now be made between the
Catapsis and the Lovaatlhas o Bivd-vine.”  You will find
the plant almost evervwhere, especially on Casuaring trees,
4 measure of care or neglect, and yvou can adopt the same
method of investigation  as in the case ol the Bromelia,
Fxamine the roots. Ty to pull the plant from its host tree,
Pluck a twig with Lorcanthus on ity and then vt traisverse
sections of it with your Iknife, just ywgere the roots or
hawstoria penetrate the bhark,  How far do the roots pene-
irate?  Reeall the simple experiment of placing a eut heanch
in water colonred with a ved dye, such as eosin or safianin,
to determine the conrse of the water—the  » trauspiration
current "—throngh the vonng wood, and realise what ad-
vantaee the Loreulhns secures by “tapping 7 its host for

e water and ~altx in solution which it peeds for build-
e up tooad waterial.  Note that the Bird-vine has  green
leaves, which contain chilorophyll and  can therefore  nse
the carbon dioxide eas and water vaponr of the air for
the manafactnre of carbolivdrate. It depends on it host
for ouly part of its raw food-=tail, and is therefore only
pavtially parasitic. Note alse (hat it is no advantag:e to
steh 0 pavaxite to Kitl its host o the most favourable case ix
when the host remains alive and well fo <upply food material
to the parasite.  In chl-established plant and animal com-
munities, therefore, we find native parasitas do litde or no
damage, but should @ new menher be introduced, the prob-
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lent of protecting it from fatal attack ix often a difficult
one.  The point is important in connection with the sani-
tation of introduced econonic cultivations.

EPILILYTEN,

The Catopsis i termed an epiphyte ov plant which lives
npon—up on—another plant but does not depend on  its
support for Pood ; and epiphytie vegetation isa very chatac-
teristic feature of British Guiana and of  Tropical South
America generally.  Take a walk through the Nursery in
the Dotanie Gardens and study the orehids there.  \gain
devote vour attention to the roots.  How many Kinds can
vou distinguish?  Some hange down, some c¢ling to the sup-
ports, some project straight up into the air.  Note any dif-
ferences yvou can in them. Do von tind any dead leaves and
dust caught by the projecting  roots?  Aunvthing like a
“xoil 7?7 The hanging “aerial ™ roots are worth cuefut in-
spection, for their tips (any root-cap=?) are often 2reen
and their white parchment-like covering is very noticeable,
Thix ix called the * velamen,” aud can absorh any  watey
which way run over it during showers, and retain it for the
nse of the plant. .\ consin ot the Cafopsis—the  “0ld
Man's Beard ™ or = Spanish Moss ™ (Tillavdsin usneoidesy,
which can he seen on many trees in Berbice and elsewhere
hanging in grey-green masses from the branches of (rees—
does the same thing, but the absorbing organs in this case
are not roots—rfor the plant has none—hut the linear leaves
which are covered with scales similar fo those we saw  in
. nitidua,

XEROPITYTIC CITARACTERS,

Yon will of conrse notiee that the orehids have no funnel ar-
rangement for collecting water in bulk.  Evidently they will
have to conserve carefully the water they do absorbh.  The
leaves are thick and leathery, and below them are cmions
swellings—pxsendo-Ditlhs—which rerveaswaterstorage organs,
The water problem is obviously a very serions one for epi-
phyvtes, and we find that they all exhibit cevophyytic charae-
ters—that is features adapting them to live in dry condi-
tonw,  Ax a rale they cut down their transpiration to a
minimum, have a thick euticle, and deeply-snnk stomata,
sometines possess “aqueons tissue 7 in which water is stored,
and oceasionally have a  mucilaginons or gnmmy cell-sap
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which dries with great difficulty and holds liquid very tena-
ciously. Capital illustrations of this last feature c¢an  be
found along the Sea Wall. The grovnes towards their far
ends are covered with brownish-red seaweed (locally called
“moss ), which is wetted with water only twice a day, at
high tide, and for the greater part of twelve hours has fo
withstand the heat of the tropical sun beating on the ex-
posed stone.  Experiment will prove to you that these sed-
weeds are remarkably slipperyv—mucilage—and  that even
during the hieat of the day they are moist—mucilage. Again
if you walk along the coping of the wall opposite thie Ritle
Raunges after it has been wetted by a high tide, yvou will
find the going dangerously slippery owing to a slhmy growth
of * Blue-green Algae™  Each filament of these microscopie
plants i enclosed in a thick tube of wucilage, which pre-
vents their deyviug up (o a fatal degree between periodical
wettings, which are often very distant in time trom each
other,

PARTIAL EPTPIIYTES,

A good many plants, however, have not yet heen able to sep-
arate themsetves eutirely trom the soil, but still get the buik
of 1heir food and water from that great storehouse while en-
deavouring to reach the light after the manner of true epi-
phytes. They have roofs, often of remarkable length, which
reach down from the plant above until they come into con-
tact with the earth below.  These hanging or aerial roots
are another characteristic feature of our colony forests,

THE AROIDS OR ARACEAE.

Oue Order of Mounocotyledons, the Arolds (. Uraecae) ave
of ereat interest in this commection.  They may be recog-
nised by their inflorescences, which are of the * Arum Lily ™
type—a evlindrical rod, o1 spadir, more or less enclosed
in a green, white or brightly coloured leaf, ov spathe.  The
fawily is a very prominent one in British Guiana, the nem-
bers of it ranging from the common Water Lettuce (Pistia
stratiotesy of onr trenches through the Caladium of our
gavdens, with its gaily spotted  leaves, the ISddoes
(Colocaxia) of our markets, the Dumb Cane (Dicffen-
bhachia) of onr waste lands and the Anthurinm Sclierzerian-
wm of our ornamental pots, to the giant Monsteras which
climbh our tfrees, It is to these last that T should like to
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draw vour attention. Many fine specimens of Honstere
obliqua ave easily to be found in the Dotanic and Prowmen-
ade Gardens, their large, simple lTeaves with great holes in
them so distinetive that the plants can hardly be niistaken.
Study cavefully the method of growth of the specimen yvou
find, and especially the means by whieh it climbs but vet
retajus connection with the soil,  How many kinds of root
can you distingnish in this case?  Make sections of them.
Recall the fact that the water supply from the roots travels
Largely in the vessels of the wood (do vou remewber {he
experiment which shows thix?) and try to explain the dif-
ferences in structwre which  vou observe in the roots of
MNonstera.  Compare this plant with Uathurivm  gracile,
which yvou may find flourishing asx a true epiphyte.
EVOLUTION IN EPIPHYTISM.

A guotation from Dr. WilliK's hook “Iflowering  Plants
awd Ferns ™ will  he useful at thix point.  *The larger
tropical Araceae.” he wreites, * shiow interesting stages in the
development of epiphytism.  The climbing forms grow to
considerable size and form longer and longer aerial roots as
they grow upwards.  The original roots at the base of the
stem thus become of Texs and less importance and it not nu-
commonly happeus that they die away together with the
ower end of the stem, <o that {he plant  thus becomes an
epiphyie.  Of course, as it stitl obtains its water, &e. from
the soil, iU is not an epiphyte in the senxe that c.g., many
Orchids or Bromeliaceae are such, and it ix evident that if
this method of hecontiug epiphytic were the ouly one found
in the Order, these plants could with no more justice he
classed as true epiphytes than the ivy which may often he
seent in the ‘bowls’ of pollard willows iu Burope, and
which has got there by ciimbiug up the trunk and dyving
away below. Tt is found, however, that some species  of
Philodendron, Polhos. ete, arve able (o commence life as epi-

phytes.  The fleshy fruit is eaten by bivds and the seed
dropped on a lofty hranch.  The seedling forms clasping

roots and dangling aerial roots which grow steadily down
to the soil, even if it be 100 feet or more away. Tt is
havdly possible to suppose that these true epiphytic
species have been evolved in any other way than from
former elimbing species. The leaves of Philodendron can-
aifolivin, Schott, have swollgn petioles full of large inter-
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cellular spaces lined with mucilage. When rain falls these
become filled with water and act as storage reservoirs.
Lastly, some species of Anthuiriwm, ete., are true epiphvtes
without any eonnection with the soil. Theyv have clasping
roots and also absorbent voots which ramify amongst the
humus collected by the plant itself. The aerial roots of
some drecede possess a velanien like that of Orchids.”
The method of seed germination high up on the bhranch of
a tree ix found also in some of our Figs in this colony.
We have observed that in the hush many of the climbing
Aroids have ants’ nests at the base of the plant, and this
must have the same result as if they took their own gar-
den mould with them. It is worth while noticing what a
very smatl amount of soil suffices forr the nourishment of
quite large plants.  Of course, in the leaf-bases of Ialns
there is always a  conxiderable collection, and  such
places often  support a  flonrishing  population, of
which the fine Hare's oot Fern—the growing  end
of the  rhizome or rool-stock  bears a  remarkable  re-
semblance to the “hare’s foor ' of a Tady's toilet table—ix
a promiunent member: but if yvou keep your eyves open yvou
will come aecross cases where, in the erevices of walls or
the chinks of stone-work. the size of the plant seems out
of all proportion to the pinch of carth which nourishes it.

(To be Continucd.)

Interesting Papaw Experiments.

The Haiwaii Experiment Station is making attempix (o
secure a strain of  papaya (papaw) with  self-fertilising
fowers, thus doing away with the necessity for male trees
The results hitherto obtained are most promising, and com-
plete suceess in (wo or three generations is promised.  Of
the second geueration of breeding, £54 trees examined show-
e 935 per cent. with perfect tlowers for fruitrbearing.
One most interesting experiment was that of cutting down
two male trees two feet from ihe ground. When the new
branches came out it was found that the sex had changed,
and that vegular, perfect tlowers, each bearing fruit, were
developed :—* West India Committee Circular.”
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* Hints on School Gardening.

(By C. Dricbhery B, AL AN, Deparlinent of Lyriculture,
Ceylon.)

Objects of Nchool Gardens i—

{a) To brighten the surroundings of the school, and make
it what it ought to be, viz., a pleasant resort for the boys,
awd not a bare and nngttractive building: () To lighten
the routine of class work hy varying it with outdoor work
of a recreative nature: (¢) To exemplify order, form, neat-
ness, and good taste in the laying out ol  the premises;
(d) To furnish a field for nature study, ie., the study of
natural objects in their natural swrroundings; (¢) To serve
as object lessons in horticulture, i.c., the cultivation of use-
ful and ovnawmental plants; (f) To give a practical {urn to
school tife, and provide a training in elemeutary agricul-
tural science: (2) To serve as centres for the dissemina-
tion of seeds and plants, and  of  information  concerning
them: thy To be medivms of communication between the
agencios {hat aim at the improvement of agriculture aud
the cultivaiing classes: (i) To induce the cultivator, divect-
Iv or through the school hoyvs, to take up new  aund  im-
proved products and adopt better methods of cultivation;

{j) To awaken in school ¢hildren a new interest in  the
(lll[l\(ltl()ll of plants, and instil into them a love of nature,
and so reconcile them to a counfry life; and to agric nlluml
pursuits; (k) To encourage sc ool ehildren 1o establish Quar-
dens at their homes: (1) To make school hoys take an hon-
est pride in manual labour, and induce a healthy compe-
tition amony them as well as between  one  school  and
anothetr.

Conditions of Work.

() Auy school which presents possibilities for school
gardening will be furnished with a stock of implenents, and
supplied with  seeds  from time to time: where required,
feneing  wire  would atso be suppltied @0 (b)) Garden
work should De  earviedd  on Dby the deacher  with
the hielp of the wonitors and scholars,  Afler setting aside
* We have much pleasure in affording our readers an opportunity of studying Mr.

Drieberg’s article. whizh appears to ns the best we have yet seen on the subject,—
Ep., J.B.A.



90

cellular spaces lined with mucilage. When rain falls these

become filled with water and act as storage reservoirs.

Lastly, some species of Anthurium, etc., are true epiphytes

without any connection with the soil. They bave clasping

roots and also absorbent roots which ramify amongst the

humus collected by the plant itself. The aerial roots of .
some Araceae possess a velamen like that of Orchids.”
The method of seed germination high up on the branch of
a tree is found also in some of our Figs in this colony.
We have observed that in the bush many of the climbing
Aroids have ants’ nests at the base of the plant, and this
must have the same result as if they took their own gar-
den mould with them. It is worth while noticing what a
very small amount of soil suffices for the nourishment of
quite large plants. Of course, in the leaf-bases .of Palms
there is always a considerable collection, and such
places often support a flourishing population, of
which the fine Hare’s Foot IFern—the growing end
of the rhizone or root-stock Dbears a remarkable re-
semblance to the “hare’s foot’ of a lady’s toilet table—is
a prominent member; but if you keep your eyes open you
will come across cases where, in the crevices of walls or
the cliinks of stone-work, the size of the plant seems ont
of all proportion to the pinch of earth which nourishes it.

L}

(To be Continued.)

Interesting Papaw Experiments.

The Haiwaii Experiment Station is making attempts to
secure a strain of papaya (papaw) with self-fertilising
flowers, thus doing away with the necessity for male trees
The results hitherto -obtained ave most promising, and com-
plete success in two or three gencrations is promised. Of
the second géneration of breeding, 454 trees examined show-
ed 953 per cent. with perfect flowers fbr ‘fruitibearing.
One niost interesting experiment was that of cutting down
two male trees two feet from the ground. When the new
branches came out it was found that the sex had changed,
and that regular, perfect flowers, each bearing fruit, were
developed :—“ West India Committee Circular.”
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* Hints on School Gardening.

(By C. Dricberg B.A., F.H.A.8., Department of Agriculture,
Ceylon.)

Objects of School Gardews :—

(2) To brighten the surroundings of the school, and mnake
it what it ought to le,, viz., a pleasant resort fov the boys,
and not a bare and lllh}ttl“d(:tive building; (b) Mo lighten
the routine of class wdrk by varying it with outdoor work
of a recreative nuturef (¢) To exemplify order, form, neat-
ness, and good taste i the laying out of the premises;
(d) To furnish a field Yfor nature study, <.e., the study of
natural objects in their jnatural surroundings; (¢) To serve
as object lessons in hor&cult\we, {.e., the cultivation of use.
ful and ornamental plants; (f) To give a practical turn to
school life, and provide a training in elementary agricul-
tural sciehce; (g) To sérve as centres for the tissemina-
tion of seeds and plants, and of information concerning
them; (h) To e wmedium§ of communication between the
agencies that aim at the improvement of agriculture and
the cultivating classes; (i) To induce the cultivator, direct-
ly or through the school Dboys, to take up new and im-
proved products and adopt better methods. of cultivation;
(j) To awakei in school children « new interest in the
cultivation of plants, and instil into them a love of nature,
and so reconcile them to a country life, and to agricultural
pursuits; (k)To encourage school children to establish gar-
dens at their homes; (1) To make school boys take an lon-
est pride in manual labour, and induce a healthy compe-
tition among them as well as between one school and
another.

Conditions of Work.

(a) Any school which presents possibilities for school
gardening will be furnished with a stock of implements, and,
supplied with seeds from time to time: where required,
fencing  wire  would also Ve supptied ; (b)) Garden
work should be carried on by the teacher with
the help of the nionitors and scholars. After setting aside

#* We have much pleasure.in affording our readers an opportunity of studying Mr.
%riebgth's Aa.ttlcle, whizh appears to us the best we lhave yet seen on the subject.—
D., J.B.A,
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such part of the produce as is required for purposes of pro-
pagation the remainder should be divided between the
headmaster, assistant master, monitors and boys who have
actually assisted in the work of the garden; (¢) In the
case of produce not actually used as food, and which it is
desirable to dispose of syith a view to profit, the amount
realised is to be entered in the quarterly report form. The
revenue from such cultivation will at the end of the year
be equally divided, half to go to the headmaster, and half
to be devoted to a garden prize fund for the school; (d)
quarterly reports should be furnished in the forms pro-
vided; (e) The school gardens will be inspected periodical-
ly by the. Superintendent, and Inspectors, and prizes will be
awarded by ‘the Department to teachers who show the best
results; (f) A certificate will accompany each  prize, setting
forth the nature of the award, &c., and certificates of hon-
ourable mention will also be awarded to deserving teachers.

Points to be considered in Judging.

(a) Area cultivated;(b) Situation and lay of land; (c)
Climate and rainfall; (d) Number and variety of plants
grown: (I) economic; (II) ornamental; (e) Laying out;
(f) Arrangement of plants and trees; Grouping for effect;
(h) Skill in cultivation; (i) Cleanliness of premises; (j)
Cultivation in pots, tubs, and Doxes; (k) DBowers and
arches; (1) Fruit trees; (m) Fences and hedges; (n) Paths
and drains; (o) Lawn and playground; (p) Furnishing of
reports and returns; (q) School garden records; (r) Ac-
tivity and intelligenece of scholars; (s) Care of implements;
(t) Aptitude and interest shown by teacher.

Seeds.

A certain number of hardy plants should be selected as
sced-Dearers. The hest fruits produced hy these should e
taken foriseed. The best seed, i.c., the plumpest and heavi-
est should be selected, carefully and thovoughly dried and
put away. Seed should be kept in tins or glass bottles with
well-fitting covers or stoppers. A little napthalene or
camphor put into the bottle will help to keep away in-
sects, such as weevily, that attack seed.

Soil.
Very steep or hilly land should be laid out in terraces.
Where large stones are found in the soil they should be dug
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out and used for embankments or dykes—for whiclr they
always come in handy: if small and geavelly, the top soil
for a foot or two should be “screened” and the gravel
taken out. Where the soi is naturally poor or worn out;
it must be improved by manuring. If cattle manure is not
available, green manure or leaf manure can always be got.
Sow green gram or some such leguminous crop once, or
twice if mnecessary, and turn the c¢rop into the soil. Give
heavy dressengs 'of leaf manure (¢ ‘Keppitiya : 77 Croton lac-
ciferus—or any knd of leaves which will add humaus to the
soil). Another good plan is to trench the land, olue trench
at a time, and fill the trenches with refuse Veﬁ‘gtab]e matter.
Wet and sour soil wust be drained aud given a dressing
of lime. When the land becomes foul, i.c., g'e('ﬂ y and full
of insecty and other pests, pare and buen the npper layer.
]

A mulch is a dressing of anything (rotten 'leaves, straw,
ete.,) which will act as a covering to the jsoil: a soil
muleh, or a sgil blanket is a surface layer of 1jonse soil pro-
duced in sitw by tillage. Mulching and tillage are recom-
mended to fight drounght. ' 1

»

Garden Tools. i

T
X
The following is a list of implements with ndtes on their
use :—

Alavango—For digging holes for fence posts or for
large plants; also for removing large stones, shifting logs,
aud breaking up hard soil.

Azre—TFor cutting down trees and dividing them up
into sections \

Bill-kcok—Used in place of a catty, for | cutting
branches of trecs, pointing stakes, ete. N\

Bucket —TFor drawing water aud conveying it from
place to place. '

Duteh Hoc.—A very useful implement for weeding,
stirring the surface =oil, and moulding up.

Fork, digging —For looseuing the soil without injury
to the roots of plants, particularly before applying manuve.

Fork, weeding.—TFor removing grass and weeds and
stirring up the surface soil,
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~ Mamoty.—Used for a variety of purposes: digging, turn-
ing over the soil, weeding, levelling, drawing earth, making
paths, beds, trenches, cte.

Pickaxre and Quintannic.—For breaking up and digging
very hard soils, severing large roots, &e,

Pruning Knife.—For cutting small branches and roots.

Rake.—For breaking clods, levelling beds, colleeting
weeds or leaves, stones, cte.

1

Shears, gerden—I1"or pruning hedges, such as Duranta
and Madras Thorn.

Shears, sheep.—TFor cutting herbaceous plant bovders,
such as Alternanthera.

Trowel—Tor filling earth into pots and boxes, and for
lifting youung plants for transplanting or potting.

Watering Can.—This shonld only be put to its legiti-
mate use, for watering young plants, and not for drawing
water, or carrying carth and manure.

Implements should be kept by the teacher or given in
charge of his assistant, or a monitor, and mwust not be tak-
en for use without permission. After use, they should be
thoroughly cleaned and put away in the proper place and
not left lying about, as is often the case, exposed to the
atmosphere. Small articles are best put away in a box or
cupboard.

It will be found couvenient to number each tool to cor-
respond with the regisfered number in the list kept in the
school. This will allow of easy identification of any article
lost or damaged, and also afford a means of discovering
who is responsible for such loss or damage.

‘As 3oon as an implement is found to Dbe damaged, it
should not be used till repaired, as slight damage will soon
result in total unserviceableness unless the article is put
right at once. Teachers should as far as practicable get all
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minor repairs done without troubling the Department—if
possible, by the boys, in order to train them to help them-
selves, as well as to encourage economy and independence.
Handles for mamoties and rakes should always be prepared
by them? and such work should be properly finished.

| 3

—The Ceylon Agricultural Society Year Book: 1914-1915

X _ A
. g‘
Air For Plants. Y
Like all other living things, plants muds fireathe or they
will not cortinme to live. The more ﬂighly specialised
among them are therefore provided with glaborate respira-
tory systems, cousisting of passages \\']li(%l conduct air to
all parts of the plant, and openings on the surtace, through
which oxygen can be taken in and carbon djoxide given ont,
substantially as ix the case hwith animals.

The external openings of this ventilatiné system are of
three general types: séomate or valves on' the surface of
Ieaves and young shoots; ventilating pores, which occur in
certain aerial roots; and lenticels, pores in the older wood,
whose presence can be noted by the unaided eye in almost
any plant.

—“The Tropical Agriculturist,” (Ceylon),
Feliruary, 1916, No. 2.

]

«

I Vegetable Paint. A\

In certain parts of Urnguay the farm buildings are a fine
white colour, even during the wet secason. To obtain this
neat effect a white-wash is used, made from the sliced
“leaves ”? of the Prickly Pear, which, when macerated in
water for twenty-four hours, produce a solufion of creamy
consistence. To this lime is added and well mixed in.
When the solution is applied to any surface, be it wood,
brick, iron, or other material, a beautiful pearly white
appearance is produced, which endures through rains and
frosts for many years.

# The Tropical Agriculturist,” (Ceylon),
) February, 1916,
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The Birds of British Guiana.

——

(By Charles B, Dawsan, S.J., M.4., Ozon.)

v,
DOVES AND PIGEONS.

Pigeons form a homogeneous Order, comprising five
families, seven sub-families, ninety genera and some six
hundred species. The use of the name pigeon or dove is
a matter of choice. The common dowestic pigeon may be
taken as the type although certain ground doves are only
a quarter the size, whlle the Gouwr uluc or Crowned I'igeons
of New Guinea are as large as a bush turkey. The Order
inclndes the large tooth-billed pigeon of the Samoan
Islands (Didunculus strigirosiris) as also the three species
of the now extinct Dodo, (Dididac.)

The following charvacteristics may be noted ~—the Dbody
compact, the feathers close, the head small, {he neek (L\\nty-
the bill slender, the base \\'1th the n()shxls being  fleshy;
feet small and often pink in colour, the bird walking
lightly on its toes.  The coloration is ordinarily sober,
grey-blues and browns being the prevailing hues; but the
fruit-pigeons of the Old World may be brilliant green, with
a coppery sheen and markings of various colours.  There
is a general tendency to bars on the wings or jottings of
dark purple or black; theve are often green or purple vre-
dections on the neck, as well as a ring more or less de-
fined round the throat.

Pigeons build as a nest a mere raft of sticks throngh
w thh the two white eggs may sometimes appear; or like
the Stock-dove, they may make a nest in the ligle of a trec
or rock. They feed their young oun a c¢heesy secvetion of
the crop, the yonng birds putting their beaks into the
mouths of their parents.

Pigeons feed in company; often in immense flocks: Frnit-
pigeons on trees, others on the ground. Grain of all kinds,
with occasional insects and their larvae, ants’ eggs, and even
snails, form their staple food. Fruit pigeons feed as their
name indicates,
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PIGEONS & DovEsS— (Colonial). Columbdidae.

Speckled P’igeon Columba speciosa.
Common " ' rufina.

White-naped Pigeon » albilinea.
Copper-coloured ™, » plumbea.

s [eristeridac.
RBronze-necked Ground

Dove Zenaide vinaceo-rufa.
Speckled Ground Dove Chamaepelia passering.
AR
Common ” ’ . 4; _

(small) s minate. 1
Savannah s , (ved) . ) ] tulpucotﬂ
Grey »o Peristera cinerea. \

[} . ot
Rust-coloured ,, » Leptoptila verreauni.
Cormmon Ground Pigeon ‘1

(red-under-wing)
Brown Ground I’Neon
(Mountain Ground- -dove) G’eot:y(/on montana. 4

, PARTRIDGES, k

1

Pheasants, Grouse, Partridges, Quails, F'owls and Pea~
cocks are included in the same sub-ovder Phasiani.  [The
sub-order iucludes no less than seventy-seven genera jnd
some four hundred and ninety species, nearly all belonging
to the Old World. Only two representatives ave found in
the colony, both belonging to a family called Odontoplori-
dae, or Awmerican Partridges. They muy be recognized by
the double-toothed mandible, aud the absence of spurs,
They ave quail-like birds of small gize, and in habits rd-
semble their European congeners to some extent, being foun
in coveys in open woodls and pastures, thonﬂh they will
take refuge in treés, crouching along the brumhes. Their
food consists of shoots, seeds and berries, and also insects,
The nest 33 formed on the ground, and in it are laid white

» rufarilla. .

or drab eggs. )
Odontophoridae—(Colonial.)
Quail-Partridge Bupsychortyz sonnini.
Duraquara (01‘ Guiana
Partridge) Odontophorus guianensis.
TINAMOUS.

Tinamous or Mawms (as they are locally called), are
the survival of an ancient form; there are nine genera and
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sixty-nine species, all peculiar to the Neo-Tropical and
Neo-Subtropical regions. In outward appearvance they re-
semble Partridges, but in their internal structure they
have affinities with the Ostricl, the Apteryx and certain
now extinet forms.  The colour of the different species
varies from rufous brown to slaty, with bars or half-moons
of a darker shade above, or even below: the nunder paits
being lighter, with grey or whitish throat and vent. Thc
beak, it will be noticed, is longer than that of Partridges;
it is, in fact, much like that of the Rhea. They have
small, triangular tongues, a large crop, powder-down
patches near the rump, and only a rudimentary tail. They
are ground fecders, Dbut are strong in flight, dashing
Llindly ahead when, with difficulty, they ave disturbed.
They sciape a hole for their nest and lay cggs varying
from reddish-chocolate to dark Dblue ov purple; these have
a surface Jike polished porcelain, unlike those of any other
bird. As in Ostriches and Ratitae generally, the male takes
upon himself the duty of incubation. The gexes are much
alike, the female, if anything, being larger.  The species
vary in size, some being no Jarger than a Quail, others, thé
size of a Fowl. The note is often a shrill whistle. The
food consists of seeds, fruits, and insects. They dust
themselves like Ifowls. They often form into coveys, fre-
quenting the dense undergrowth of the forest or the open
country. The flesh is excellent eating.

TiNaMoUs—(Colonial). Tinamidae.

Large Maam Tinamus suberistatus.
Brown Maaw (hiding) Crypturus cinercus.
tCapped Maam (or small
Maam) o pileatus.

+0live-brown Maam ” simplex.
+Red-footed ' o1 erythropus.
Small Maam (spotted) 1 rariegatus.
*Brown-breasted Maam ” dissimilis.

CURASSOWS & MARUDIS.

Under the family Cracidee are included Curassows ot
Powis Birds and Marudis or Bush Turkeys as well as
Ortalis or Bush Fowls  They number eleven genera and
fifty-nine species and all belong to the New™ World,



199

Curassows ave handsome birds, standing from three to fout
feet high. Cvaz .alector, the one commonly domesticated,
may be taken as the type. The prevailing colour is glossy
black with pure white or light-coloured vent. The hase of
the beak is bright yellow in Alector and others, aud scarlet
in Uritu write, Nothocraz, and some others. There is a
curly crest, sometfimes tipped with white or yellow.  The
females are smaller and are, in some cases, marked or
mottled, the colouring being duller. \Tothocm\ is ehestnut
above hned with blad\, and unn.mmh below; the crest is
hblack, the beak sravlet, the feet fleshlic 10111‘6(1. Bush Tur-
keys or Marudis ave, in outward appdarance, wmove like the
\lmmdmakers or BHQH Turkeys of Austraha than Curas-
sows; their habits, however, are similar to the latter and
thus they are placed in the same faniily. Mound-makers
(Megapodiidac) ave closely related to 101'(101'(1(1(’, but are not
arboreal in their habits The Hunagua, so named from its
cry, is an earth-brown bird, hardly the size of a domegtie
Fowl, the top of the lead benw red, land there heing a
small red w \'ttle hetow the beaL. It is Ieasﬂy tamed.

Bush Tul]\e)s are brown or olive-greén, varied with red;
the throat is wattled, the naked skin of the face may l)e
purple or blue, the ereet moderate.  Oltalis is brown or
greenish with no metallic lustre, the under parts being
lighter: white or buff; the naked skin red, the feet pink. .

Cracidde are forest-dwellers, feeding on leaves and friuit;
some species scratch the ground for food like Fowls. They
make large, careless, nests and lay complratively small
white eggs. Their flight is generally heavy | their note may
be loud and harsh or cackling.

CRrACIDAE.~— ( Colonial.) N
Common Powis Bird Crazx alector.
*+Black-crested Powis Bird  Nothocraz wrumutium.

*iRed-billed ” ’ Mitua mitu.

Savannah ,  tomentosa.
+Knob-fr onted(led bllled) (?)Pauzxis pauxt.

Small Marudi - - Penelope jacupeba.

Large ” . marail.

Green ’ a  jacucaca.

Hanaqua ,, Ortalis mot-mot.

White-headed Marudi Pipile cumanensis, l
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THE HOACTZIN.

The Hoactzin (Loatzin or Hoazin) or Canjé Ileasant
differs from all other birds in its intermal structure and
is therefore placed in an Order by itself. 1t has an  ab-
normally lavge crop, and to accommodate this, the Dbreast-
bone keel is aborted in the front: a form unlike that of
any other bird. It derives its local name from the Canje
Creek  where it is found in fairly large unumbers, and
from ifs fancied resemblance to a Pheasant. Its long,
loose, crest of heckled rufous feathers, snggestive of “ flow-
ing hair bebhind,” provides its generic and family name,
also that of the Orvder, Opisthocomiformes. It is generally
placed Letween Pigeons and Rails, though it has no strong
affinities to either. 1t is never scen far from the dense
shrubburies of the ereek-side where it makes its hoine,
feeding on the leaves of the Dundoree PPimpler and other
water-side trees.® Tt flies lazily frow tree to tree and in
alighting will hold up its wings for some little time, as
if uncertain of its art; it will then rest upon its  breast
bone, tlie skin being worn bare. The feathers of the hreast
arc hair-like; the bare patch around the eyve is blue; the
iriz red. The young, which run about as soon as they are
hatched, Irave two claws on the wings (that is, onr the in-
dex and pollux), with which they climb about with ¢reat
agility. A conspicuons nest of sticks is made in which are
laid about five eggs of a creamy pink with blotches of red
and purple. The sexes are alike; a cock and several hens
are commonly found together. Its note is a harsh, husky
hiss, unlike that of a bird. It has a slight musky odour
It is a very local bird, being found only on the Amazon,
in this Colony, Colombia, IEcuador, Peru and Bolivia.

Order : Opisthocomiformes.
Sub-Order : Opisthocomi.
Family : Opisthocomidae.

Hboactzin, Canje Pheasant
or “ Anna” Opisthocomus cristatis
or hoazin.

.

*The precise food-plants of the Hoactzin are how being investigated.
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RAILS, CRAKES, COOTS, MOOR-HENS, AND
¢ FINFOOTS.

These birds form an order which lhas representatives in
nearly all parts of the world.  There ave in all  fifty-three
genera and some two hundred and seven bpcuu of which
hf[v Lelong to the New World. They vary in size, some
lwmﬂ little Iavger than a sparrow, othd s the size of a hen.
General (]1,117.1(‘((!11.\1,1(5 ave : small heafl, short beak, some-
times thickened at the base, or broad qiul into a frontal
shield which may be white or scaling-Wak red ; the body
compressed and lithe, the feathers smoofh, the legs long and
slender, the toes also abnormally Jong iu  many cases, or
partly webbed in finfoots, tail sliort. ]}Q‘hc LOlOl‘atIOll is
generally sober—olive-browns, and bluishigreys being the pre-
vailing tints, with wmarkings of black Lu;d white,—and the
thighs are sometimes stri hed with Dblack’ and white ; there
are eueptwns, as for instance, Porphyr zolu martinica, which
is a gorgcous purple blue.

\

They igi‘ulbit for the most part, the tangled underwood,
generally it damp situations near creeks, and are expert
in making théir way througli dense masses of roots and
brauches.  Their food muslsh\ of wornmy, njolluses, inseetys,
the shoots and roots of aquatic plants, and sceds. Theu’
nests may be masses of plaits floating near the water's edge
or among sedges.  Fron two to ten eggs are daid, and they
are often pink or eream colonred, with spotY ot blotches
of red and purple.

Some are aluest silent hirds ; others make weird sounds
like the croaking ot frogs or the muflled barking of a dog,
others again cackle, o make loud whistling noises.  They
swim and dive with dexterity and seldom take wing.

GREBES.
Rallidae—(Colonial).
Long-billed Rail Rallus longirostris.
Yirginian ,, »  Virginianus.
Brown-headed Gallinule  Aramides awxillgris.

Red-breasted R
(Killicow) s Cayanea.
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Chestnut Rail Amaurolimnas concolor.
White-necked Crake Porzana albicollis.
tEye-spotted Rail Thyrorhina schomburygki.
Little Rail (yellow-vented) ,, flaviventris.
Red-fronted ,, . Creciscus cayennensis.
Red-faced ” Neocrex erythrops.

Coot Gaellinula galeata.

Purple Coot
\ (Blue breasted
Water lien) Porphyriola martinica.

Small Moor-Hen » parca.
Heliornithidae.
American Fin-foot Heliornis fulice.
GREBES.

Grebes belong to an ancient form of which five genera,
including twenty-five species, survive. Representatives are
found in  most parts of the world, nine in America. They
are all water birds with webbed or lobed feet, and the
legs placed far back. They are generally a dusky black
or brown above and silvery white below. Some species
have fantastic crests or cars, or ruffs of feathers on the
head. Their plumage is short and close, as befitting their
aquatic life. They feed on fish, molluscs, reptiles, crusta-
ceans, the shoots of aquatic plants, and insects.
Their mnests are huge floating masses of aquatic plants ;
the egas are chalky and white or bluish in colouv, bug
soon become stained brown from the weeds the parent
bird places upon them when the nest is left. Though
ther do not easily take wing, they will fly great
distances, being migratory birds. The chicks run about as
soon as they are hatehed, using both wings and legs almost
like mammals. The colony possesses one species only.

iREBES.— (Colonial) Podicipediae.
tPied-billed or Ifetter- .
footed Grebe Padilymbus podicipes.

PLOVERS & CURLEWS.

Within the Order Charadriiformes ave included Plovers,
Curlews, Woodcocks, Snipc, Sandpipers, Lapwings, Turn-
stones, Ruffs, Oyster-catchers, Stilts, Stints, Phalaropes,
Dunlins, Mots, Redshanks, Greenshanks, Godwits, Wry-
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bills, Avoccts, Seed-snipes, and the long-toed Jaganas or
Spur-wings. There are in all some one hundred and
fifteen genera, including no less than three hundred and
seventy odd gpecies, of which some seventy species ave
found in the New World.

The Orwder is very lieterogeneous but all agree in having
long, slender legs on which they can run with great
swiftness, and short tails. Lapwings, however, are often
in flight, and Phalarvopes have their feet somewhat modi-
fied for swimmnming. Many Plovers and Curlewsf’f\]fove dry
inland places, whereas Turnstones, Oyster-catche&rs\, God-
wits, Wrybills, and Avocets are to be 1'01111(]! on  the
sea-shore. Woodcocks are found in forests, Snipe in
mavslily places ; Sandpipers are known all aver the
world and as far north as Greenland ; there i hardly
a strip of sound by river or sea that has ot its
Sandpiper. Jacaunas run about the floating leaves of
lilies or other water plants, aided by their abmnormally

long toes. \\\

y t

These birds have generdlly slender bills, soft af least
at the base ; in Gurvlews it is very long and curved ;
in  Wrybills it is ecuriously turned to one side ; in
the Avocet turned upwards. The plumage is generally
brown or grey, wlite or lighter colour below and
often marked or Dbarred with a darker colour. In
some species, as for instance Oyster-catchers and Stilts,
it is glossy black above and white below, the bill and
the legs being often bright red, as well as the iiis.
Some genera have entirely different plumage for the
pairing or nesting season, particularly I’halaropes and
Ruffs ; thus the grey Phalarope of IIngland, where it
winters, is the Red I’halarope of the Continent. The
sexes are generally similar but in Hudromias morinellus
and Phalaropus hyperboreus at least, the females are
brighter in colour than the males, which take upon
themselves the burthen of incubation. Several genera,
notably the Parridae, have a carpal spur which may
be large and stout. The eggs are generally pear-
shaped ; they vary in colour from -c¢live green to
drab, sometimes white, with blottings and marking of
black or ligliter shade ; the mnest is generally placed
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on the ground; the eggs, with their pointed eids
towards the centre, are difficult tto distinguish from
the surrounding stounes. Their note varies from the
drumming of the snipe to the screaming of the oyster-
catcher and the metallic rattle of the  spur-wing.
Many of them have a wide range, being migratory.
Their food consists of crustaceans, insects, worwms, mol-
Tuses, and sometimes berries and vegetable watter.

Provers, Curlews, 1te.—(Colonial.) Charadriidae.

Turnstone Arenaria interpres.
Spur-winged Plover Hoplorypterus cayanus.
Black-breasted Lapwing  Belonopterus cayennensis.
Grey Plover Squaterola helvetica. -

American Goldén Plover  Charadrius dominicus.
t8cemi-web-footed

Shore ” Algialeus semiualmatus.
Coloured Sand ’
Larger Curlew Numerius hudsonicus. '
Snowy Sand Plover (?) ’ nIvOSA.
American Stilt Ilimantopus himantopus.
*Anerican Avocet Lecurvirostrae americai.
Lavger Carlew Numenius hudsonicus.
LEskimo ,, (?) ’ borealis.
Ameriean Dodwit (?) Limose hudsonica. f
*Dowitcher Macrovhamplus griseus.
Stilt Sandpiper Micropalama himantopus
Willet 01 Stone-Curlew Symphemic semipalinatu
Larger Yellow-shanks Totanus melanolencus.
Lesser ” » ’ borealis.
+Marsh Sandpiper Helodromas solitarius.
Spotted » Trinfoidgs macularius.,
Longtailed ,, Bartramie longicaude,
Semi-web-footed Sandpiper
{vr Peep) Ereunetes pusillus.
Red-necked Sandpiper (?) Tvyngites subruficollis.
Sanderling Calidris arenaria.
iSpotted-necked Sandpiper IHeteropygia meculata.
*Brown-tailed " ” bairdi.
Dusky-necked " ” fuscicollis.

The Knob Tringa canutus.
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Common American Snipe  Gallinago frenata.
(Freat ’ ” ’ undulaia.
Two-Striped Thick-Knee Aidicnemus bistriatus.
. Parridae. (Colonial.)

Cgmmon Jacana or

Spur-wing Jacana jegana.

iDarker Ja¢ana or

Spur-wing (?) ” ,"w'tizcla-nopg/glia.
Black Jagana or ‘“

Spur-wing (7 1 unf\qm.

CRANIERS.

Cranes belong to an old form and chiefly to what we call
the Old  World. The American rveptesentatives of the
Order cannot be called typical. There'are in all some
sixteen genera with thirty-four species, {ive genera includ-
. - . s .
ing fourteen species being peculiar to the New World.

Cranes include the largest forms of {'ading‘ bivds and
are distingnished by their long legs, moderate beaks and
generally short tails: several species have crowns or crests,
flowing feathers and other adornments. They perform
strange antics during courtship: howing, dincing, scraping,
and jumping in the air; sometimes they will toss leaves or
twigs ‘into the air catching them again as they descend.
They are said to pair for life, remaining faithful to each
other during their long wigratory flights.  Phey are known
for their loud, piercing, whooping or trumpleting noises,
which they utter with head thrown back and \glouth agape.
They feed ‘on grain, pulse, shoots, tubervs, ad\ also small
mammals, reptiles, insects and even fish. They nest in
marshes or merely scrape a hole in the ground; the eges
may be brown or buff with markings of a darker colonr or
purple.

Trumpet DBirds are small cranes with many of the
habits of their larger congeners. Of these there are seven
species all peculiar to South America. These are skittish
birds and make amuging pets. They make low ventriloquis-
tie noises, hardly to be called trumpeting. The sexes are
similar. Af certain seasons they flock togetlicr as all cranes
do; they build their nests on the ground, laying white oy
creanly eges. |



206.

The Caraow is a connecting link between cranes and herons
as regards external appearance, having a long Dbill; but
internally it resembles the rails. There lare two spec1es
one of which is found in the Colony. They jfrequent the
shallows of streams and marshes and feed on mulluses
and worms. They build their nest among reeds jand lay
some twelve ipale brown eggs mottled with purple. Their
note is a loud melancholy Wdll, or sometimes a cluck.

Sun-bitterns are not crane-like in outward appearance,
and there has been some difficulty in assigning them their
present status. They are not bitterns, as was formerly
supposed. They have a_curious habit of spreading out
their wings to form a circle, the primaries almost meeting
in front, givingafanciful resemblance to the setting sun. They
walk with slow and dignified step, keeping the body hori-
zontal and stretching out the neck. They are adept at
catching {flies and other insects. They may be found on
the muddy banks of rivevs feeding on fish and insects. The
note is allong drawn whistle. They build their nests on
low Dbushes aud lay reddish eggs with brown. and grey
markings. They are easily tamed and have nested in  the
London Zoological Gardens. There are only two species
in the genus. .

Cravgs.  (COolonial) —Aramidae. .
Snipe-like Caraow Aramus scolopaceus.

Psophiidae. (Colonial.) -t
Guiana Trvumpet Bird
(or Warracaba) Psophia crepitans.

Eurypygidae. (Colonial.)
Sun-Crane (ov Bittern) Burypyga helias.

STORKS, HERONS AND IBISES.

These birds may easily /be vecognised Ly their long,
straight, stout, pomted, and powerful beaks, long necl\s
and long legs. Storks in appearance are like larﬂe hemns
but dlﬁer in several important respects. In the same or-
der, Ardeiformes, are included Ibises and Spoonbills. Bit-
terns, Aigrets, Quacks, Gayldings, cte., are all herons.
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This Order includes some seventy genera with two hundred
and sixty-five species, of which only some forty species are
found in the New World.

All these birds are waders in the truest seuse, seeking
their food, which consists of fish, crustaceous, molluscs, ete.,
in  the shallows. Storks add to their menu frogs and
snakes; Ibises, Dbeetles fand other insects. The prevailing
colour of Storks is white, the primaries being often ‘black,
the beak and legs red. The Negro Cop or Jabiry has
a black head, 1)0(1]\, throat and legs: the ,Pelicgn Stork or
Nigger-head, a black beak, t]ll.()dt, and legs,yas also the
flight feathers. The sexés are similar. They [build their
nests, some tmes immense structures, on luoh 1ees or flat
tops of rocks. Tn Enrope, the presence of t]lb-StOl‘k used
to be regarded as a lucky omen, and flat-topped pillars or
chinmeys were often erected to duouunodate\them the
birds taking to them quite natm‘a]lv Theireggs alhe whiteand
chalky. Tlaving no voeal chords, the only noise they make
is a hiss, or a clatterum of their bills.

Herons are much smaller birds and shyer. Thé) flock to-
gether in their roosting places, but feed in solitudg, remain-
ing for long periods in the same place and attitude
watehing for their prey. Like Storks, they seldont or never
take to the water by swimming,

White, grey, or buff are the prevailing colours, with
markings of black; some species are adorned with a black
crest that hangs down the hack like a pigtail. Ditterus
may be brown, or reddish, sometimes rich chocolate with
green; striped, spotted or lined. The neck is in some| forms
adored with a frill or mane.

White Agrets ave indikpensable in rice fields, keeping
them fairly clear of ullbtaceunb, insects and other creatuxes
destructive to the grain or young plants. Unfortunately in
recent years thonsands of these most wuseful birds have been
slaughtered, and that in the nesting seagon, to supply the
market with' ¢ osprey-plumes” which at this period adorn
the wings of the male birds.

Night Herons, as their name implies, carry on their
useful operations at dusk or dawn, and perhaps during
most of the night. Bitterns have the same habits. The



208

note of herous is harsh and guttural, hence such local
names as ‘ Quaak’ or ‘ Chow. Bitterns, during the nest-
iug season make a booming or Lellowing noise, from which
some would derive their name. They have a habit, when
alarmed, of wtanding with vertical beak, and thus approach-
ing the intruder will suddenly deliver a jab with this
powerful weapon that may result in the loss of an cye.

Herons, unlike most other birds (not excluding TFam-
ingoes) fly with the head drawn back upon the body. The
nest may be made on trees or among the reeds of marshy
places, from which they are never far distant. They lay
some six eggs of bluish or greenish  whife.  Ibises are
casily distinguished by theiv weaker bills, which are almost
semi-civenlar.  Tantulus (with a straight Deak) forms a
connecting link, and is sometimes called an Ibis. Among
these  Dbivdg, the Searlet This is remarkable
for  its flaming red colour, unsurpassed in
beauty by any other. The vyoung are a  dull
hrown A flock of {hesd bivds is a sight never to be for-
gotten.  The This was regarded as a sacred hitd among the
ancient Egyptians and bears the nawme, in lower Lgvpt, of
“ Father of the Sickle ” from the shape of its beak,  Other
species are white or brown, glossed with green or purple ;
the DLill and feet are generally black. Some species are
adorned with a,head plume.

. S,

Spoonbills, of which there are three genera including six
species, have a representative in cach gnarter of the globe.
The disc at the end of the mandibles marks thew out from
all other birds. They are to be found at the mouths of
rivers or in marshes ov Ilagoons near the sea. As they
move along ‘the shallows feeding, they swing the hill with
a semi-circular motion from side to side searéhing the mud
for their prey. Several species wear a nuchal crest, at
least during the resting season. They mnest in  colonies
among reeds or low bushes and lay four or five dull white
cges spotted with red. Their note is harsh and guttural:
like storks they have a habit of clattering their bill. All
these birds have powder-down patches
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STORKS AND HERONS.—(Colonial.) Ardeidae. .

T.arge Blue Heron Ardea cocoi.

»  White Afgret Herodias egretta.
Blue Gaulding Florida caerulea.
Small White Aigret Leucophoyxz candidissima.
Blue Quaak Nyctanassa violocea.

» .
tRed or Agami Heron
(Solitary) Agamia agami,

Common Quaak Nycticorax nifqticoraw.

. Boat-Bill Canchroma cdchlearia.
Crested Gaulding Piierodius pi‘edf‘tus.

. Shypook (hawk-like .

f striped) Butorides strigta.
Tiger Bittern Tigrisomae linégtum,
Small Heron Zebrilus pumpilus.

+Small Zebra or Tiger .

Heron, v Zebrilus pumiles.
TBrown-winged Bittern (ov .

small Tiger-bird) Botaurus pinuut\j‘ls.
tFreckled Bittern ’ lentiginosus.

Ciconiae. .

Pelican Stork or Nigger

Head Tantulus loculator.
Heeri Stork Burenura maguari.
Negro-Cop Mycteria americana,

Ipises.—(Colonial,) [bididae.

|
White-necked Ihis Theristicus cu/udu,tu%'.
Bush Ibis Harpiprion cayennengis.
*{Pin-tailed 1Dhi& Cercibis oxycerca. '
Secarlet Ibis (or Curry-
curry) Eudocimus ruber.

SrooN BirLs.—(Colonial.) Plataleidae.
tRoseate Spoon-bill djaja ajaja.

FLAMINGOES.

The I'lamingo differs from all other wading birds in
having webbed feef, and from all other birds whatever in
having a moveable maxilla and a practically immovable
mandible. The reason for this curious formation of the
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beak is this: having such long legs, and obtaining its food
by sifting the mud through its beak as ducks do, it finds it
more convenient to feed with the head inverted, the maxilla
thus taking the place of the mandible and vice versd. The
flamingo is recognized as a link between storks and geese,
and is placed in a separate order, Phocnicopteriformes.
There are three surviving genera with six species, distribut-
ed in various parts of the world. As the name implies,
they are all, more or less, of a flaming red colour.

Like ducks and geese, Flamingoes simultancously shed all
their flight feathers in the Autumn and are, during this
period, unable to fly. They fly well, however, when they
take to wing, with head and legs stletuhcd out ; and the
flock generally forms the letter V as the birds fly on high to
pastures new. Their favourite haunts are salt lakes; here
they will scrape together the mud and make their cone-
shaped nests, laying two eggs with a bluish, chalky, shell.’
The young run about as soon as they ave hd)t(:h(:d They
feed like ducks on aquatic herbage, {10%, molluses, ete.,
and cackle like geese.

FraMiNgors.—(Colonial.)  Phoenicopteridae. i
Flamingo Phoenicopterus ruber.

SCREAMERS, DUCKS AND GEESE.

Ducks, and Geese, with Mergunsers, Goosanders and
Swans from a definitely marked order, Anseriformes, of
which seventy genera and some two hundred species are
known to Science. Later Orinthologists also include
Screamers or Chakas, regarding them as the ancestors of
the whole tiibe, though outwardly unlike all other mem-
bers of the order, having fowl-like beaks and only slightly
webbed feet. Screamers are peculiar to Neo-tropical re-
gions, inhabiting marshes and feeding upon water pldnts
seeds, etc. Thele are three species only, one of which is
found in the colony. The general coloration s greyish
black above and lighter, or even wlite, below. In Palamedea
cornuta, the Guiana species, the lores are feathered and a
slender, whitish caruncle adorns the forehead : in chavaria
and cristeta a crest finishes off the back of the head—in
chavaria, the lores are naked and.pink in colour, the beak
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and legs red. Chauna cristate is the largest of the
family, being the size of a very large turkey. All are armed
with sharp spurs, two on the carpal or “ butt” of each
wing. Between the skin and the muscles i a layer of air-
cells, which causes a crackling sound when the body is
pressed. The name.is derived from its loud cry which,
uttered with the head thrown back, can be heard for a
distancee of two miles. These bifds have the habit of
soaring to great heights and then wheeling in circles, utter-
ing at the same time “ cha-ha” or “ cha-ha-li,” hence ptheir
local name. The nest is a huge mass of reeds standing or
floating in the water, and lierein four o1 six buff-white eggs
are deposited. Ducks. zeese, and swans are all charvacter-
ized by having broad, blunt, flat, beaks with well-devéloped
toothi-like edgos, and somectimes adorned at the base "by a
caruncular knob, and armed at the end by a bomy process
called the “nail” They feed upon grass, grass-wracky and
other aquatic plants, shoots, and 1roots; also upon be:etles
and their larvae, the latter of which théy obtain by siﬂkting
the mud, (where the water is shallow enough), through
their beaks, aud half-submerging their bodias in ,the
process; the serrated beak acting as an excellent sifting,
pulling, and grasping instraument.

Swans arve distinguished from ducks aud geese by their
longer necks and more graceful forms. The one usually
domesticated is Cygnus olor, the Mute Swan, found in a
wild state in N. and C. Europe and Asia, N.W. India and
on the Caspian and Medeterranean in the winter. It i
still considered a royal bird in Jngland and well deserves
the title; for when, with arched neck and wings puffed out
like sails, it ploughs the waters of some broad lake, no
nore majestic sight in bird life can well be imagined. Its
only note is a hiss or grunt, hence its name. Other swans,
however, have trumpet-like o1 whistling notes. Of the cight
species all are snow-white, with the exception of Chenopsis
atrata. found in Tasmania and Australia which is black,
and Cygnus melanocoryphus found in Brazil and Pata-
gonia, which has a black head and mneck. The sexes are
similar; the nest is a pile of herbage near the water; the
eggs, four or five in number may be white or light green.
They are generally found in ‘pairs and do not congregate.
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Geese are stouter and coarser birds with harsh voices,
and are often found in flocks. The prevailing colours are
agrey, brown, or black, often lighter below. The sexes are
similar. Neither swans nor geese are found in this Colony.
There are some twelve genera with thirty species of these
birds. !

Ducks are by far the most numerous forms of the order,
but smallest in size, though our Cairina moschata or Musky
Duck (erroneously called “ Muscovy ) attains the size of
some of the small geese. The common Bahama Duck
(sometimes erroneously called ¢ Vicissi ”’) may be taken as
a type though it differs from most in the important 1espect
that the sexes are similar. In most forms, the drake is
much the finer bird,i being in many cases most gauidily
coloured during the nesting period, while the female re-
mains dull. Many drakes also have crests, or face feathers,
heckled or elongated scapulars, ruffs or curly tails. In
this Colony, however, we have no highly coloured duck.
Ducks congregate in flocks, sometimes in immense num-
bers, but pair off and separate for nesting purposes. They
are only polygamous under domestication. The nest is
formed in some secluded spot under a tree or bush and
not always near the water; when incubation begins the
female lines the nest with down from ler own breast and
carefully covers the eggs when she leaves. The eggs, up-
wards of a dozen in number, may be white, or butl, or green
respectively. Tree ducks roost and build in trees, but how
they conduct the ducklings to the water is as yet unknown.

Characteristic of mauy ducks in the “speculum” or
broad band of glossy green or blue or some other colour
upon the wing. In the Autumn ducks shed their quill
feathers simultaneously and are thus renderved incapable of
flight; they then refire in flocks to marshy fastnesses.
Some species are almost mute, others give vent to their
feelings in noisy quackings; others again are whistlers.

ScreaMERS.— (Colonial.) Palanedeidae.
Horned Screamer - Palamedes cornuta.

Ducks.—(Colonial.) Anatinae.
Musky (or Muscovy) Duck Cairina moschata.
White-faced Vicissi Tree- |
duck Dendrocygna viduata.
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Brown Vicissi Tree-duck Dendrocygna fulva.
Common or Two-colour
Tree-duck 5 discolor.
7Green-winged Teal Nettium brasiliense.
Black-winged Pintail (?) Dafila spinicauda. :
Bahama Duck (spotted
breasted) Poecilonetta bahumensis.
Blue-winged Teal Querquedule cyanoptera.
Black-tailed 7 discors.
(7 Metopmmf peposaca.
Spiny-tailed Duck Nomonyridominicus.

CORMORANTS AND PELICANS.

In the Order Ciconiiformes, or according to other orni-
thologists, Pelecaniformes, are included Coymorants, Duck-
lars, Gcmncts I'vigate Birds, Tropw Birds and Pelrcans
’_I.‘he Colony possesses one species of these several families.
There ave in all seven genera and seventy-five species, of
which forty-one are cormorants, four ducklars, eleven
gannets, twd fngate birds, six Troplc 1)11‘(1@} and tcn peli-
cans. Their affinities are determined by their internal
structure ; externally, tliey are very lieterogeneous. All are
water birds feeding on fish, and have webbed feet; Cor-
morants have the four toes connected by a web. Cormor-
ants are further distinguished by having, when adult, no
external nostril. They are large birds almost the size of a
goose; the Green Cormorant or Shag is somewhat smaller.
Cormorants live on the rocks by the sea shore; they are
expert divers and pursue fish in their native element
with great dexterity. Formerly, being easily tamed, they
were used as fishers, a band being put around their throat
to prevent them swallowing thelr captures. The ¥ Master
of the Cormorants ” was once the title of one of the officers
of the Inglish Royal Household. Cormorants breed in
communities on preciptious rocks or trees; a huge mass of
sea-weed forms the nest in which four small bluish white
eggs, with a thick, soft, shell are deposited. The prevail-
ing colour iz black or dark brown with different degrees
of glossiness; the under parts may be white, and there may
be patches of white on the face. The beak 1is long and
hooked, the throat is dilateable, forming a pouch. There
may be bare patches in the face or throat, red or yellow
respectively; some species are adorned with a crest; the
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feathers on head .and throat may be hair-like. Their note
is a croak or a hiss.

Darters, Ducklars, ov Snake-birds, as they are variously
called, are the Cormorants of rivers. They arc distinguished
by their snake-like necks, pointed beaks, and broad tails, the
long feathers of which are curiously fluted transversely.
Like Cormorants they are skilful divers and like them use
both feet and wings when under water; devouring one fish
after another while under the surface and sometimes
appearing with their head alone above it, giving them the
appearance of a water snake. The Sth and 9th vertebrae
of the neck are modified in a manner unique, enabling the
bird to seize its prey with lightning-like rapidity, and giving
the neck a Z shape. The general coloration is glossy Dblack,
the African and Australiau species having patches of* rufous
on head and wings. The Colony species resembles that of
India. The male in courting plumage is a beautiful object :
the eye is bright crimson, the bare skin of the orbif green,
that of the chin orange; along cach side of the mneck are
feather filaments of white tinged with purple; other elongat-
ed, heckled, scapular feathers ave centred with silky-white.
The head, neck and breast of the female are dull brownish or
grey. The nest is built in a high tree over water, of sticks
lined with leaves, and may be used several years in succes-
sion; several nests may be found in close proximity. The
eggs are like those of Cormorants.

The Gannet or Solan Goose is a goose-like Dbird with
pointed Dbeak, wings and tail. The general coloration is
white or grey-brown with white markings or patches; the
primaries may be black. There ave bare patches on the
face or throat of bluish or reddish colour; the bill may be
yellow; the feet, yellow or reddish. They resemble gulls in
their habits, being ocean birds and feeding on surface-
swimming fish, squids, etc. They make their huge nests
on rocks, and lay two greenish or bluish eggs with chalky
surfaces. Some of the birds are extraordlnarlly fearless
and have earned the sobriquet of “Booby.”” The note is a
harsh, repeated cry.

Frigate or Man-of-War Birds are so named from their
habit of cruising about and chasing other birds such as
Terns or Boobies, and cowmpelling them, should they have
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caught a fish, to drop their hooty, which they seize before it
reaches the water. They are expert in suddenly turning
or twisting about in ﬂiO'ht, and have a power, unrivalled by
any other “birds., of soaring and of making quick progress
with apparently 1110t10n1e% outspw'ld wings. The wings
are long and pointed, and the tail is deeply- forked; and
thit Jatter they open and shut, like a pair of scissors, as
they fly* The coloration iz blackish-brown with a green
and purple sheen. The female is browny above and wlnte
below. She has pink feet whereas the m: 1'T¢ has black. He
is also adorned with a scarlet pouch w ith he inflates in
flight; the naked orbits are also scml%t 1 They seldom
approach the shore except to nest; the'nests being built
of twigs or trees and the one egg is like that of Cormorants.
All these birds feed their young by regnrgitation.

Tropic—or Boatswain—Dbirds like the foregoing are deni-
zens of the ocean, seldom approaching Jand except for
Dbreeding purposes. They make no nest but lay one brownish
egg, spotted with darkeir colour, in some lhoje of the rock.
The colour of all Tropic-birds iy glossy-whité with mark-
ings of black about the eye. The beak is ‘red except iy
flavirostris, and in rubricaude the two long, middle tail-
feathers are also red-crimson; aetherus has the upper part
of the body barred with black. Several of the specics are
tinged with pink. The sexes are alike. Unlike Frigate-
birds they fly with rapid pulsations of the wings and
often dive into the water from a great height. Ships scem
to attract them; they will circle round and even pérch upon
the rigging The feet are genervally black, and the legs so
short that can only when (1ifﬁcu1ty '1‘ise from a level sur-
face. Their ordmarv note is a croak; but pfu’ents when
disturbed in the nest will scream and chatter, viciously
snapping at the intruder. ']‘hey are so called because they
are seldomor neverfound outsidethe Tropics. PPh. flavirostris,
the smallest of the family is only the sive of a large pigeon.

Peclicans may at once be recognised by the enormously
dilatable pouch formed by the skin between the lower jaws
of their long beak. Of the size of a goose and goose-like
in appearance, the general coloration is white, sometimes
with a tinge of rose or yellow, the primaries being some-
times black. The species found in the Colony, however, is
brown and unadorned. Several species have nuptial crests
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and head filaments and long, heckled scapular feathers.
The naked patches of the face may be yellow marked with
red, the feet pinkish. Some species have a blood-red knob
at the end of the beak from which may have arisen the
legent, famous in ecclesiastical art, of the Pelican feeding
its young on its own blood. The Pelican swims and dives
with ease, securing many fish in its pouch before cating
them at its leisure. Their habitat is the shore of tidal
waters and inland lakes and marshes. The nest may be
simiply on the ground, or built of sticks in trees; two or
three eggs, white or bluish and with chalky incrustations,
are laid, and the young are fed with partly digested fish,
The sexes are similar. Though built so heavily, pelicans
fly well and swiftly with the head drawn back on the body
as with herons. The legs are short and the walk is
waddling; they take wing with difficulty from the ground.

CORMORANTS AND PELICANS.—( Colonial.) Phalacrocoracidae.
The Colony Cormorant Phalacrocoraz vigna.
Plotidae—
The American Ducklar Plotus anhinga.
Sulidae—
tAquiline Frigate-bivd Fregata aquila.
Brown Gannet Sula sula.
Phaethontdae—
American Tropic-bird (?) Phaethon americanus.

Pelecanidae—
Brown Pelican.
Red-billed ,, (?7) ” erythrorhynchus.,

GULLS AND TERNS.

With Gulls and Terns, in the Ovder Lariformes, ave also
associated Skuas and Skimmers, all of which are sea-birds,
seldom visiting the land except for nesting purposes. Some
ornithologists also include Puffins, Auks, and Guillemots,
these latter, however, @re more strictly sea-shore birds and
differ from the former in several particulars. The former
group have long, pointed wings, and are remarkable for
their enduring flight; the latter have rounded wings and
fly somewhat heavily near the surface of the water when
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they fly at all; but they are expert swimmers and divers.
In the latter group also, the legs are placed far back so
that the birds sit in an upright position. The mnormal
colour of Gulls is white or grey with black markings or
patches. Terns ov Sea-swallows may generally be dis-
tingunished by their forked tails, they are generally grey
above and white beneath with black or brown markings-
their feet are webbed and generally a light vermillion in
colour,“wheregs the feet of Gulls are often bhc]\. Gulls seek
their food from the ocean—fishes, crustaceans and molluses
—Dbut many of them are the scavengers of the sea-shore, feed-
ing upon the refuse of the sea ag the tide goes down. They
w1ll sometimes fly inland seeking fory ‘grubs and snails
upon sonie newly- plouuhed field. Terns‘ will fly great dis-
tances inland, Des wting the rivers and mdritime streams for
their prey, (111(1 will sometimes hover like hawks over the
water. Their breeding places are gencérally precipitous
rocks or stony islands, where they flock ‘together in great
numbei1s; or sometimes inland marshes. There depressions
‘n the rock or soil furnish nesting plades; others again
will make their nests in trees. The eggs dre very varied in
colour: olive or; gireen or blue, with l)lntcl‘les or scrawls of
Llack, brown, or pm'p]e, sometnnes indistinguishable from
the stones among which they may be deposited,

Skimmers or Scissor-bills are peculiar in having the
lower mandible elongated like the lower blade of a tailor's
scissors. As they skim along the water they lower this
mandible into that element and thus scoop up small fish,
crustaceans and the like. They generally clivose for their
habitat the mouths of rivers where they live in comparative
solitude, more than a pair being seldom found togetler.

The voige of Gulls is generally harsh andy discordant,
a bark, a grunt or a screan ; somne species have been named
from their note, as for instance, the “ Launghing Gull,” the
“ Kittiwake.”

The range of Gulls is very wide, the common river tern,
for example, being found in the countries on both sides of
the Atlantic as also on the Indian and African coasts.

GULLS AND TERNS.—(Colonial.) Laridae.
Large-billed Tern Phaéthusiec magnirostris.
tGraceful » (?) Sterna elegans.
*Broad-billed ,, ” eurygnatha.
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Little Tern (eye-browed) Sterna superciliaris.

River ,, ’ fluviatilis.
tWhite-capped Sooty Tern Micranous leucocapillus.

Black-backed Scissor-bill Rlyncops melanura.

TGrey-backed ’ ’ Larus philadelphia.
Black-capped Gull ,  atricilla.
Spotted winged 5y 1) s macuwlipennis.

Stercorariidae—
Brown Herring Gull Megalestris chilensis.

PETRELS, SHEARWATERS, ALBATROSSES.

In the Order Procellariiformes are included birds of ex-
treme type, as regavds size, some Petrels being no larger
than sparrows, while Albatrosses are larger than geese.
They are the survival of an ancient form and are dis-
tinguished from all other birds by having tubular nostrils.
The order numbers some twenty-five genera and includes
about ninety-six species. All are ocean birds and notable
for their powers of prolonged flight, being often scen several
hundreds of miles from the nearest shore. They feed on
fish, cesphalopods, and other molluscs. Their cry is varied
and has been described as a bay, a croak, a diabolical
scream, a puppy’s whine, a whistle, ete. They nest on rocks
and lay white, lustveless eggs. The Colony can claim, per-
haps, but one species—the Stormy Petrel. They are so
called because they seem to walk the water, flying low and
dangling their legs; a fancied resemblance to St. Peter
walking on the sea. They hite severely when taken in the
hand.

Albatrosses are white, relieved above by wavy lines, the
quill-feathers of the wings being brownish black.

Shearwaters ave generally black above and white beneath,
and vary in size, most being as large as a pigeon.

Petrels ave generally dusky, or sooty black.

ALBATROSSES, ETt.— (Colonial.) Procellariidae.
Stormy Petrel Oceanodroma leucorrhoa.

(The End.)
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Meeting of The Board of Agriculture.

A MERETING of the Board of Agriculture was held in the
offices-of the Board, Broad Street, on Tuesday, July 11,
His Ixcellency the Hon. Cecil Clementi, C.M.G. (Officer
administering the Government), presiding.

THE PLANT STALLS,

In connection with the returns of jplants sold at the
stalls belonging to the Board during ) period 1st Octo-
ber, 1915 to 31st May, 1916, the Chs i‘man (Prof. J. B.
Harrison, C.M.G.), said that at the last meeting he pointed
out that the sales had fallen off considerably, and it was
a question whether or not it was worth while keeping the
stalls open.  As there had been no improvement he sug-
gested that the Georgetown stall be al&o]ished. This was
agreed to. It was resolved to close down the stall at
Morawhanna fintil after the war, but tol keep in being that
at Marlborough, I’omeroon, until the ledse of the land on
which the station is bnilt, expires, and to continue with
the stall at New Amsterdam, where a cértain amount of
business continues to be done. A vote of thanks, proposed
by the Chairman, to the AMayor and Town Council of
Georgetown for allowing them the use of the stall in the
Stabroek Market free of charge, was unanimously passed.
Prof. Harrison attributed the poor results from the stalls
to the war conditions prevailing, and considered the state
of things only temporary.

CENSUS OF AGRICULTURAL INDUSTRIES.

The returns sent in with regard to the agricultural in-
dustries of the colony were commented on by the Chairman,
who remarked that the cacao figures were always nnsatis-
factory, the cultivation sometimes being described as cacao,
sometimas as coffee and sowmetimes as rubber. He did not
think there had been any actual decrease. Coffee showed a
slight falling off; rubber also—due to the throwing out of
land planted in Sepium—while maize and ground provisions
had decreased no less than 1,200 acves. Limes showed a
noticeable increase, as did live stock. Thus there weve 74
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more donkeys 7,000 more cattle, 8,000 more sheep, 160 more
goats, and 2 80() more swine. ILast yvear there was a marked
decrease in fhls last item, owing to the prevalence of
swine fever. DBuffaloes showed an increase of 37.

PEST POSTERS.

It was announced that of the posters describing colony
fungus pests and remedies, 52 had been distributed and 52
%0](1 of the insect pests poster 53 had been distribted and

55 sold The demand seemed to be Oreater outside than
in the colony.

CANE FARMING.

Commenting on a Minute by the acting Governor of
Trinidad, dealing with the regulation of prices in the cane
farming industry, Mr. Shankland pointed out that condi-
tions and methods of computation differed in this colony so
widely from those obtaining in Trinidad, that a compuri-
son was hardly feasible. - '

The President intimated that he proposed to appoint
Messrs, . Morris and H. E. Mmray to the Board wvice
Colonel de Rinzy and Mr. J. Brumell (deceased). The ap-
pointment of Mr. Pudsey (Acting Director of I'ublic
Works) in place of the Hon. L. . Buck (resigned) was
announced.

The Chairman announced that there had been another
severe outbreak of the caterpillar pest (Brassolis sophorae)
of coconuts on the East Coast. Steps were being taken to
deal with the trouble.

Specimens of logwood (Haematoxylon), such as were to
be found growing at certain places on the East Coast,
were exhibited, and the Chairman referred to the enhanced
value of the wood in the present scarcity of dyes.

The formation of a “ Government Favms Committee” of
the Board was announced, as was the completion: of arrange-
ments with the Imperial Department of Agriculture for
the sale of some of their publications under the auspices
of the Board.



28
SATISFACTORY PRICES OF RUBBER.

Referring to the sale of rubber prepared by the Depart-
nient of Science and Agriculture in 1915 and 1916, Prof.
HKarrison stated that results had Dbeen exceedingly satis-
factory, the product, with one exception, fetching the high-
est price in the market. p

1

It having been pointed out by Mr,‘ Withers, Manager of
the Hills ] state, Bartica and of t!A(ra’tash tlmt in the ex-
port retuins of the colony there‘was no record of the
export of concentrated. lime juice'or of essential oil of
limey, Prof. Marrison snggested thdt steps should be taken
to ha\e these details included in t le returns.  This was
agreed to. :

{ i
THE AVFILATION OF I‘ARMERS ASSOCIATIONS.

The affiliation of the West Bank \ Farmers’ Association
was announced, and some discussion arose over the appli-
cations for a similar privilege of thd Buxton and Friend-
ship Farmers’ Association and of the Victoriu-Belfield
Agricultural Association which did not sutisfy the condi-
tious laid down by the Board with regard to the status *of
their financial members. It was decided to suspend the
granting of affiliation to these bodias until they had satis-
fied the Board in this matter.

S

5 AFFAIRS IN THE CANAL PO

Mr. Earle pointed out that circumstances would prevent
the West Bank Farmers’ Association from holding a Show
this year, and Prof. Harrison suggested that the money
which would have been given in prizes might be devoted to
4 scheme for  rewarding those proprietors in the
Polder who showed the greatest improvement in theiv
drainage. His officers had recently visited the Polder and
bad reported that the drains were in many cases far
from satisfactory. Prizes of $50, $30, $20, and two of $10
might be offered, and a Committee of the Board might
adjudicate in the matter next December.

His Excellency thought it was a good opportunity to
put clearly the position of the Government. He had him-
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self visited the Polder and had noticed that not only were
the small drains in bad condition, but the “ B line” trench
was overgrown with weeds for a great part of its length
and neceded cleaning badly. That was a matter for the
Polder. The only reason why a Government officer was
associated with the Polder Authority as chairman was be-
cause the Polder owed the Govermment money and it was
necessary for the Government to have control of the
finances of the Authority. That was secured by appoint-
ing a chairman and auditor, but the executive control of
the area, the cleaning of the canals and so on were the
duty of the Authority, and it was for the people who lived
in the Polder and were the beneficiaries of the #&cheme—
which was a good one and drained some of the best land
in the colony—to see that this duty was carried out.

Mr. Barle pointed out that he had lost $1,800 and others
more than that.

After some discussion, the Chairman’s suggestion was
adopted, and Messrs. Junor, Larle, and Shankland were
appointed on a Committee to suggest details,

In connection with the recrudescence of anthrax on the
Last Coast, the Chairman mentioned the interesting fact
that his Department has discoveied that the infection was
confined to certain fields on certain estates. The quaran-
tine orders would therefore be modified and relate to- these
restricted areas only. Swine fever was now practically
cradicated.

Specimens of bauxite aud of iron ore from the North
West District were exhibited.

The Board theu adjourned sine die.

The Farmer and Experiments.

Science and practice helped by experience—thut is what
we want. Expericnee means that which we have ourselves
learnt; that which has been knocked into us forcibly is never
forgotten. This is why it is so often advocated that  every
farmer should Dbe lis own experimenter.”

—*The Journal of the Department of Agriculture,”

Victoria, (Australia.)




993

Hints, Scientific and Practical.

THE Director of Agriculture is the
AgrE:?xftural Principal, and Mr. Drieberg, Superin-
School, Ceylon. tendent of Low-Country Products, the Vice-
Principal, whilst the st f:'f of the Department
of Agriculture will coustitute the lectm‘mw and demonstra-
tion staff on the School. \
1y
Those who kuow Ceylon will be .ini}erested to hear that
the School is situated close to Peradenjya Gardens, on the
main road from Colombo to Kandy, teg minutes from the
new Peradeniya station. Peradeniya Gardens are mnearly
a hundred years old, and as they cover an area of 150 acres
and contain almost every economic product of importance,
The student surely can wish for nothing: better as a centre
of educdﬁlou, both in the open as well As indoors, as the
11b1a1y has 6, 000 volumes, and the herbarium 22, 000 floral
specimens, v vhﬂst other sections have over,10,000 specimens
of economic 11111)01tance
bogee
Such a spot must also be idéal for Engiish students, for
Peradeniya is situated some 1,600 or 1,700 ft. up, and en-
joys a mean temperature of 75° F. The nights are said
to be always cool, and even in the hottest months the days
are not too oppressive for study. Candidates for admission
must be at least 17 years of age, and have attained a cer-
tain standard of dducation. The fees, payable'dn advance,
are Rs. 30 per month for board and tuition, or Rs. 7.50 for
tuition only. At present only a limited number of board-
ers can be accommodated. Work begins with the school
muster at (.20 amm.,, and lights must be out by 10 p.n.
Breakfast is at 11 a.m. and dinner at 7 p.wm. There is no
regular work for Saturdays but independent investigations
and expeditions are expected to Dbe carried out. The
course of instruction includes the soil, manures and manur-
1110, plant chemistry, crops (a wide range, i.e., over seventy
in all), pests, diseases, agricultural engmeerm stock-
raising, co-operation. Demonstrations will  be given of
Low to plant, prune, graft, transplant, fell trees, and many
other most necessary things, whilst under the head of plant-
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ing everything necessary to learn in connection with each
of the leading crops will be included; amongst them we
note demonstrations in dynamiting for planting, for sub-
soiling, blasting rocks and stumps, ete.

—“The Tropical Agriculturist,” (Ceylon),
February, 1916.

A siMpLE method for purifying almost
\‘:,';‘;Lfl?";'ogr any water for drinking without boiling it,
Stock. “has been worked out by Dr. G. G. Naismith,
director of the Health Laboratories of Tor-
onto, Canada, and Dr. R. R. Graham, assistant chemist.
The process is as follows:—Add a teaspoonful (not heaped
up) of chloride of liwe, containing about one-third avail-
able chlorine, to a cupful of water. Dissolve, and add in
any convenient receptacle three more cupsful of water. Stir
and allow to stand for a few seconds in order to let the
particles settle. This stock solution, if kept in a tightly
stoppered bottle, may be used for five days. Add a tea-
spoonful to 2 gallons of water to be purified; stir thorough-
Iy in order that the weak chlorine solution will come into
contact with all the bacteria, and allow to stand for ten
minutes. This will effectually destroy all typhoid and
colon Dbacilli, or other dysentery producing bacilli in the
water. The water will be without taste orv odour, and the
trace of free chlorine added rapidly disappears.

Water containing mud in suspension is casily clavitied by
dropping hot wood ashes into it, or by the application of
lime or alum. These Lwo substances muake the water havd.
Chloride, of iron may also be used. It is quite harmless
and a valuable -constituent for all animals. Medical men
prescribe iron in one of its several forms as a tonic. One
pound of chloride of iron (2d. per 1b.) will clarify 1,000 to
2,500 gallons of muddy water, and much reduce the bae-
terial contents.

—“The Journal of the Department of Agriculture,”
Victoria, (Australia.)
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The Measure- S 10Dg ago as 1748 it was discovered by
ment of Osmotic Nollet that a flow of water took place
r‘;é'fsé:sgm’n E:l't through a membrane of pig’s-bladder separ-

: " ating alcohol from water. This observation
was forgotten during 'moge than half a century, until it

was redescribed in 1802 \by Parrot, who also detected a
similar flow when urine ‘was used instead of aleohol.
Parrot recognised that a flow of liquid took place simul-
taneously in both directions Dut that the velocities differed
so'widely that a pressure might be developed, on one side
of the membrane, equivaleny in some cases to a column of
water not less than 10 fedt ini height. Quantitative measure-
ments made by Dutrocheti (1827), to whom we owe
the terms exosmose and endosmose and by Vierordt (1848)
showed that the rate of flow gepended on the nature of the
membrane, on the concentration of the solution and on the
temiperature ; but the factors determining the flow were too
complex to allow of any simple statements of the laws gov-
erning osmosis. One of the first generalisations to be
attempted was suggested Dy Jolly in 1848, when he brought
forward evidence to show that a' fixed ratio existed Detween
the exosmosis or outward flow of the salt through the memnm-
brane and the endosmosis or inward {low of water into the
solution. This ratio, the “ endosmotic equivalent,” he sup-
posed to be independent of the cohcentration but further
investigation showed that this was&iot the case.

Equally little progress was made when experiments were
carried out to determine the maximum “head ” of liquid
which could be driven up by the osmotic flow of water into
a solution. It is true that ome factor, the frictional re-
sistance of the membrane to the endosmotic flow, was now
climinated ; but so long as an exosmotic flow still took place
the “head ” of liquid ov “ osmotic pressure” was still de-
pendent on the individual properties of the particular mem-
brane-used. No real progress could be made until this diffi-
culty was overcome by the discovery of “semi-permeable ”
membranes which would stop completely the outward flow
of the solute whilst still permitting the solvent to pass in-
wards to the solution and there develop the maxinmum
osmotic pressure that was possible Such membranes were,
in fact, discovered by Traube in 1865 in the form of floating
films precipitated by the interaction of two contiguous
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solutions. Traube then showed that if solutions of copper
sulpliate and potassium ferrocyanide are brought together,
a floating membrane of copper ferrocyanide is produced
which is permeable by water but impermeable by, both salts:
According to the relative strengths of the two solutons,
water is drawn in one direction or theother throughthe mem-
brane which is so displaced that it always forns the bound-
ary between the two solutions. If the Dboundary expand
or if the membrane be broken, a fresh precipitate iy at once
produced by the interaction of the two membrane-forming
solutions.

But whilst Traube’s membranes possessed the property
of being semi-permeable, they were not suitable for quanti-
tative experimentis, as they wdére ineapable of supporting
even the smallest  osmotic  pressuve. Great importance
attaches thevefore to the introduction by Pfeffer in 1876 of
methods by which Traube’s membranes conld be strengtheu-
ed by precipitating them on linen or silk or pavchment or
hest of all in the pores of an unglazed poreelain battery-
jar.  With this equipment, it was possible, for the first time,
to make renl measnrements of the maximum osmotic pres-
sure set up in a solution by the inflow of water thvough a
semi-pernieable membyane. IEven then, however, very few
regularities were digcovered: the maximum pressure was
found to be proportional to the concentration of the solu-
tion but no indication was obtained of any law by which
the magnitude of the pressure could be predicted.

In view of the obscurity in which the phenomena of
osmosis were involved, it would he difficult to exaggerate
the dramatie effect produced by the discovery, made by
Van’t Floff in 1887, that the gas-equation PV=RT conld
be applied directly to solutions, if “ osmotic pressure ” were
substituted for ¢ gas pressure.” This remarkable gencral-
fsation appeared to illuminate a vast range of difficult and
puzzling phenomena and at the time of its introduction it
was widely believed that the problems of osmotic pressure
and of solutiofis had for the most part been finally solved.

—*“ Science Progress,” April, 1913,
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As already fully recognised, the house-fly is

The Manure  liable to breed in large numbers in stable

aneap refuse which is stored in close proximity to

House-Fly.  dwellings. The governing factor is found in

the dwellings rather than in the manure

heap, the latter mevely serving as a secondary convenience,

providing a breeding place for the flies which have Deen
attracted to the lhouse in scarch of f?‘Od'

A

The open farm mannre heap far away from honses is bug
little frequented by house-flies, and thén ounly later in the
season when the inscet has become numerous and widely
d.'ispel\?sed. .

The spent manure heap, in which f(!rmentation has prac-
tically ceaged, produces under rural conditions, at least,

practically no flies at :}_11. ‘

* Although the farm heap may produce but few house-flies,
it is a prolific source of Stomozrys caﬁ:it')‘ans, and those
agriculturists who value the comfort and health of their
animals should treat all manure with a view to the des-
truction of the larvae of this pest.

It should be clearly understood that the above conclusions
apply to mannre heaps far distant from houses. Where the
farm dwelling and the farm buildings adjoin, as they do in
so many cases, the danger of the manure heap becomes much
greater, particularly wherve daiyies or othéy food-preparing
departments are in proximity to farm 1'-efu‘§e.

For the town manure heap no regulations can be
too drastic, and it is but little creditable to our local au-
thorities, and even less so to to the proprietors, that bad con-
ditions should be permitted to exist.

Mention has been made of Stomoxrys calcitrans as a pest
to cattle. The “Dbiting house-fly,” as it has been called, is
a Dblood-sucking insect possessing great capabilities as a
carrier of disease, and it is by no means inclined to dis-
tinguish for alimentary purposes between the human and
the equine species.

—Du. H. Eltringham in “ The Journal of Agricultural
Science,” April, 1916.
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‘ A cLEAR presentation of the relations be-
Ail‘io‘:,‘;g otfhe tween the air supply in the soil and root
Plants. development is not often to be found in the
literature. A great deal of emphasis is laid
on the functions of the roots and on the part played by the
root-hairs in absorbing water and food materials. The
necds of the active cells of the root itself are generally
ignored. There is, however, one well marked exception. In
Sorauer’s “ Popular Treatise on the Physiology of Plants,”
occurs an excellent account of the needs of the root, in rela-
tion to practice, in which great stress is 1aid on the necessi-
ty of constant acration, and of continuous gaseous inter-
change between the atmosphere and the soil.  During
growth, the oxygen in the soil is not only drawn upon by
the protophlasm of the root-hairs and of the other active
cells of the root, but, at the same time, the proportion of
carbon dioxide is greatly increased. This gas is given out
by the growing cells and is also produced by the decay Jf
organic matter. Many of the soil bacteria also need free
oxygen and besides increase the amount of carbon dioxide.
Unless copious ventilation takes place, the supply of oxygen
will be exhausted and, at the same time, the soil air and
water may become charged with carbon dioxide to such an
extent that a poisonous atmosphere for the roots is pro-
duced. Growth will stop for two reasons. In the first
place, there will be no air for the working cells of the
root and they will die of asphyxiation. Iu the second place,
there will be direct inhibition due to the presence of large
quantities of carbon dioxide . which Sovauev states is a
poison for roots.

In the case of leguminous plants, an adequate supply of
air for the root is even more important than in other crops.
As is well known, these plants are provided with special
root factories (modules) in which, by means of bacteriu,
atmospheric nitrogen is worked up into complex nitrogen-
ous substances whicl the plants can use as food. DBoth oxy-
gen and nitrogen are essential raw materials for these fac
tories and must, therefore, be provided if these plants are
to thrive. This can only be done by efficient soil ventila-
tion and by the provision of ample means of gaseous inter-
change between the soil and the air.

" _—A. and G. L. C. Howard in Bulletin No. 52 of tlie
Agricultural Research Institute, Pusa (India).
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It has long been known that those mem-
The Gemis  bers of the Sphaeropsideae which produce
“Riplodia.”  }.own uniseptate spores are extremely vari-
. able. The distinctions between the genera
Diplodia, Botryodiplodia, Choctodiplodia, Lasiodiplodia,
and Diplodiclla have been based om slight strnctural varvi-
ations in the pycnidia. The points of separation are the
or caespitose; their relation to the h(;\,}‘t, whether subcutane-
or cespitose; their relation to the h()fst‘, whether subcutane-
ous, erumpent o1 superficial; the pl,"es ence or  absence of
bristles and of paraphyses. These jre all characteristics
which one might expgect to vary sothewhat with the char-
‘acteristios or comdition of the host. {This variation probab-
Iy oceurs; and for this reason there‘lhas, been some uncer-
tainty as to the proper position certain species should
occupy in classification. Botryodiplodie theobromae Pat.,
which causes a die-back of Hevee Draziliensis in Ceylon,
southern India, and the Malay Statek, is an example; and
in his account of this fungus ’etch remarks that ¢ Among
the names which are known to refer to this species are
Macrophome wvestita, Diplodia cacojdola, Lasiodiplodi
theobromae, Diplodia rapuy, and there are probably others.
Botryodiplodia thcobromae is its earliest name, as far as
is known, but :some prefer to call it Lasiodiplodia theo-

bromae.”

Taubenhaus as a result of his inoculations upon sweet
potato (Ipomoea batatas) with Diplod/iaitubcricola (I and
E.), Diplodia gossypii (4im.), Diplodia \natalensis, (Pole
Evans) and Lasiodiplodia theobromae Pat Griff. aund
Maubl.), suggests that the characteristics of the genus Dip-
lodia De so extended that it may include all of the five
genera.

This genus, although it is not thought to include forms
which are absolute parasites, ix nevertheless a source of
serions trouble among some of our cultivated plants. The
injury is usually confined to a fruit-rot ov to a dieback of
the younger branches or shoots as in the cifims disease pre-
valent in Florida aud the Isle of Pines. In both cases the
fungus has been described as following an injury which has
been previously inflicted either by mechanical means or as
the result of the action of some other fungus. In the Unit-
ed States the more important crops which hitherto have
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been known to be affected are sweet potato, citrus fruits,
corn (Zea Mays), and cotton (Gossr/pmmz spp.) In our
Sounthern States the Diplodia injury is of considerable con-
sequence. in connection with these products. As one enters
the Tropics the number of plants which are attacked in-
creases. Among the listof hosts found heve arve Citrus spp.,
Hevea spp., Theobmma Cacao, and Thea spp. In certain
cases where the growing plant is attacked, the in]'urv pro-
duced is Sllﬁl(‘l(,llt to cause the death of the host, as is the
case with Diplodie vasinfecta, (Petch), which causes an in-
ternal root-rot of tea.

!

—F. C. Meier in “ Journal of Agricultnral Research,”
(U.S.A.), .April 24, 1916.

Gunfire and Rainfall.

An impression has arvisen in some quarters that the heavy
and persistent vaius recently experienced in this country
[Great Britain] are aftributable to abnormal atmospheric
disturbances prodnced by heavy gun firing at the seat of war,
The idea is by no means novel, and like other meteorologi:
cal myths (such, for instance, as the belief in thunderbolts
and the supposed influence of thie moon upon our weather)
it.seems to possess a bullet-proof hide and takes any amount
of killing. About four years ago the First Lord of the
Admiralty was asked in the House of Comnions whether he
would instruet the flect to carry out their heavy gun prac-
tice at some period of the year other than in the middle of
harvest time, when the Tesultant heavy rain may cause
serious loss to the farming community.’ ‘A similar Rugges-
tion was made at the instance of a member of the Highland
and Agricultural Society of Scotland 'who at a meeting of
that body, moved that ¢ the Admiralty be petitioned to dis-
continue heavy gun-fire ronund /the coasts in August and
September, “hen clouds w erle abont’ (sic), the speaker
adding that ‘fiving was apt to bring down rain, and at
that time of the year fine weather was desirable” It may
be said at once that the idea is absolutely without founda-
tiou. KExperiments made some yeurs ago in America and on
the Continent showed that in droughty weather no amount
of concussion in. the air utiﬁcially produced had the slight-
ést effect in the production of rain.

—4 The Times,” (London )
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The District Gardens.

Under the name of '“District Gardens,” some of the
Model Gardens, founded in 1908, and abolished by resolu-
tion of the Combined Court ill March, 1915, have now been
reconstituted. Below will be.found -the details of the at-
_ tendances at these gardens from January to the end of
. June this year” It will proba&)ly be a consjiderable timne be-

fore the numbers approach those recorded before the aboli:
‘tion of the Model Gardens, for\the increasing interest and
confidence of parents, teachers and children received

4 rude shock—and these things z\re plants of slow growth,

#

d 8.
o ] : p
1S 1.8l Bl gl E
g . =7 QSD « 23 . .
QUARTERS, E u{ ES %O_:. & E !-j g E,
ol d 22 |BelfglNe |t S8 | S
Sl E | € |E21°2 2 | s E% |3
/ g5 | & |a |3F| & |A|2|e]| &
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First 1,184 481 (1,245 | 624 | 564.| 1,014 | 475 | 498 | 370 | 6,405
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Third L 11,087 1481 844 667|451 | 728|368 |369 511 5,506
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Census Returns of Agricultural Industries.

Below will be found the figures giving the state of the Agricultural
Industries of the Colony for 1915.

Acres. 1915. 1914. 1975
Increase. Decrease.
Canes ... 75,744 73,108 2,636 N,
Rice .. 50,737 47,037 3,700 l
Coconuts ... ... 17,920 15,894 2,026
Cacao . 2020 2,454 434
Coffee .o 4,468 4,326 142
Rubber ... o 4,687 4,962 ' 275
Limes e 973 690 383
Maize and Ground
Provisions . 19,820 21,063 1,243
Head.
Horses . 1,006 1,013 e 7
Donkeys ... .. 6,078 6,004 74
Cattle ... 97,768 89,297 8,471
Sheep .. 22,150 19,734 2,416
Groats . 15,290 14,831 459
Swine . ... 13,768 10,926 2,842
Mules . 2,137 1,998 139

Buffaloes - . 186 9 87
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Exports- of Agricultural and Forest Products,

Below will be found a list of the Agricultural and Forest
Products of the Colony exported up to the end of June, 1916.
The corresponding figures for the two previous years, and the
averages for the four years previous to that, are added for conve-

nience of comparison. J

Product. Average 1910-13.  1914. 1915, 1916.
Sugar, tons 26,107 82,576 42,440 37,493
Ruwm, gallons ... 1,050,140 1,646,370 2,080,872 2,496,763
Molagses, casks ... bl 659
Molascuit, tons ... 3,235 1,050 979 522
Cacao, cwts. = . 132 299 284 29
Cltrate of Lime, cwts -y 21 71 804
Lime Juice, cone., gals. ... - 8,057
Essential oil of Limes, gals. ... 198
Coconuts, thousands 566 1,091 1,064 894
Copra, cwts. 605 820 8438 1,206
Coffee, cwts. 840 1,756 679 2,842
Kola-nuts, cwts. ... 2 2
Rice, tons 2,593 3,967 5,658 8,590
Ricemesl, tons ... 874 202 205 85
Cattle, head . 473 623 307 273
Hides, No. . 2,376 \ 2,788 864 2,551
Pigs, No. 645 \ 658 540 479
Sheep, head 37 12 4 22
Balata, cwts. 1,582 3,128 7,568 4,195
Charcoal, bags ... 36,081 36,861 28,236 27,481
Firewood, Wallaba,

ofe., tons 5,175 5,652 4,442 6,098
Gums, lbs. 1,804 719 888
Lumber, feet ... 185,368 198,145 81,619 211,015
Railway sleepers, No. 1,975 2,602 556 1,825
Rubber, cwts . 65 6 17 55
Shingles, thousands 1,136 1,061 1,070 1,011

Tinmber, cub. ft. ... 178,927 182,468 85,807 71,281
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