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LETTER OF TRANSMITTAL.

Imperial Commissioner of Agriculture—ito the Colonial Secretary, Barbados.
Mo. 3,795, November 13, 1908,

Sir,

I biave the honour to forward, herewith, a report oun the Agricnltural and
Botanical Departments at Barbados, and to offer the following remarks in
review,

2. This vepurt, besides dealing with the experimental work that has been
carried oun with sugar-cane, cotton, bananas, and other crops under the Imperial
Department of Agriculture during the period 1808 to 1907, includes a brief
historical account of the experiments with varieties of sagar-cane from 1884, of
manurial experiments with sugar-ecane since 1885, and of the establishment of
the Botanic Station in 138G. It brietly sets foeorth the wvarious efforts that
have been made to improve and develop agriculture at Bavbados from 18806 to
1007, There is also a general account ol the Agricultural Education in thoe
primary and secondary schools of the colony.

3. There are also imcluded reproduactions of photographs relative to the
sugar, cotton, and banana industries. These shonld add to the interest and
value of the report.

SUGAR-CANE EXDPERIMENTS.

4. Since sugar is the svaple produact of Barbados, the chief attention of the
experimental agricaltnral work in the island has necessarily been directed to
thi~ erop. The experiiuents with sugnr-cane may be said to date From 1881,
whien ten varieties of sugar-cane were received from Jamaiea. These canes were
gradually increased and were grown in comparative plots with eight varieties
then known at Barbadous, and were tested in 1887. Nine other varieties were
obtained from British Guiaua and included in the experimental caltivation. In
January 18¥%8, young seedling canes were noticed to be growing in a field next to
that in which variety tests were being carrvied on, and in December of that year
and the early part of 1884, arrows were planted in boxes of carefully prepared
soil, and o number of seedling ¢anes obtained. Since then, the raising of
seedling sogarv-canes and the testing ot their economice value has formed a Inrge
portion of the work of the Agricultural nnd Botanical Departmeunts of the
island.

5. Manuarial experiments were commenced at. Dodds in 1885 with o view to
ascertaining the manurial requiremoents of the sugar-cane under the conditions
prevailing in the island. Various modifications were at first made in the conduact
af these experiments, bnt since 1592-4, the =ame guantitlies of the various
manurial constituents have been applied eacli yvear to the same plots. The
nitrogen series has consisted of thirteen plots, the phospliate series of ten plots
in two sections (eight superphosphate plots having existed for thirteen years,
and two basic slag plots for twelve yvears), and the potash series of nine plots.
The average results of these experinents are briefty set forward in the report.

4. The establishment of the Imperial lepartment ol Agriculture in 1888
made it possible to extend to a considerable degree thie sugar-cane and othev
agricultural experiments, and since that time the work of the Botanical and of
the Local Agricultural Department- at Barbados has been carried out ander
the direction of the Impervial Tlepartment. The sugar-cane experiments were entire-
Iy re-organiczed and greatly enlarged.  Large numbers of scedling varieties have
been raised in an irrigated field nt a central station for rigorous testing in
the field and the laboratory. The more promising of the secdling varieties
have been distributed to estates throughout the island for comparative trial
under estate conditions, and for farther testing iu the laboratory. The mannurial
experiments carried out at Dodds have been continued under the charge of the
Departiment, and, in addition. other manurial experiments have been conducted
on typical black- and red-soil estntes. through the kind eo-operation of  the
owners and atborneys, Sxperiments in chemical sclection have been neade to
ascertain wliether it is possible to inercase the richness of any variety of sugar-
cane by continually replanting from those stools and canes that have beeu




Ffound by chemical analysis to contain the greatest amount of sacchaross.
Tillage experiments have also been conducted, and the production of canes of
known pedigree has received considerable attention.

7. Since 1898, nearly 300000 canes have been raised from sced. These are
in varions stages of the process of testing., The seed-Dearving parents alone of
tliese seedlings have been kuown with certainty, and have been registered in
each ease., Vast munbers of the seedlings have proved to be far less valuable
than the sced-benring parents originally selected, and therefore it is hoped that
the experiments carvied on in artificial hybridization of the sugav-cane, where
thie parent on both sides is knowun, may be the means of uore surely and more

rapidly procuring bmproved varieties. At the Agricultural Conference held in
the island in 1900, Professor J. P. &’ Albuquergue recommended a method of

securing  cross-pollination in the sagar-cane. In 1904, Mr. Lewbton-Brain
(Mycologist on the stafl of this Department), after consultation with Professor
d"Albuguerque and Mr. Bovell, performed exporiments nt the Ridge plantation
in artilicial cross-pollination, and securved five hybrid sugar-canes of known
parentage. Plants [rom these have been grown and are being submitted to
rvigorous selective tests. In the following two years, My, Stockdale (the present
Myceologist) has had charvge of these experiments. The scope of this work has
been entirely remodelled, and enlarged experiments, covering about 5 acres of
Iand, have recently Leen commenced at Dodds, and on Summervale plantations.

5. The experiments in raising varieties of seedling canes less susceptible
to disease and yielding a larger amount of sugar, have proved of cousiderable
value to the sugar industry of the island. Larger areas are being planted year
by year with seedling canes, and the more euterprising members of the planting
comnunity are eager to obtain the newer varieties that are from time to time
recommended by the Depavtment, after careful exporimental tests, for trial on
small plots under cstate conditions. The results of the manuarial experiments on
tlie estates have varied in different localitics, but bave shown that the general
conclusions drawn from the experiments conducted at Dadds should be modified
in certain  directions when considered by planters where climatic or other
conditions are different.

THE CoTToN INDUSTRY.

9. Although the cultivation of the sugar-cane is the chief induastry of
Barbados. yet efforts have been made to enconrage and establish sabsidiary
industries. Experimental cultivations of cotton were begun on a few estates in
1902, when some 10 acres were planted. During the next year, a visit was paid
to the Sea Islands of Carolina, in company with M. J. K. Bovell., the Agricul-
tural Superintendent. for the purpose of studying the methods there practised

of eultivating, selecting, nnd grading cotton. A large guantity of the
best Sea Island cotton =eed was pmrchased for use inthe West Tndies,
of which a considerable amount was planted at  Barbados. In 1903,

800 acres were under cotton culvivation, and the total value of th
exports of lint and seed for the season was £13,443. This may be said to be
cthe turning point of the cotton industry at Barbados. It has developed rapidly,
and in 1906-7 an area of 5,000 acres was planited in this crop, and the total
valie of corton exports was estimated at £76,376,

10. This induastry is one which has, since its inception. received specinl
assistance and encouragement from this Department, which bas paid particeniar
attention to the study and treatment of the insect pests and fungoid discases
to which the cropis liable. to the methods of caltivating, mwanuring and of
picking and ginning the cotton, and to the selection and picking of seed for
planting purposes, The assistance  given by  the British  Cotton-growing
Association in loaning machinery in the first instance, nnd in providing for the
services of a Travelling Inspector in connexion with Cotton Investigations
(M. T. Thornton, A RCS), has been of the grestest value.

11, In the establishnoent of the eotton industry at Barbados, 1 desire to
make specinl reference o the valuable services ol My b1 Bovell,  Also, to the
important assistance rendecved by Me, JIo AL Ballou, M. Sc. (ntomologist), send
other scientific officers of this Depaatment.

12, The valne of the cotton industry to the island has been considerable.
jt has proved a valuable and remuncerative adjunct to the sugar industry. The
cultural and other operations conveniently tall into line with the roatine work
of the sugnr estate. and it affords a valuable rowtion crop with sugar-cale
particularly when disease of the latter is at all prevalent.



OTHER INDUSTRIES.

13 Efforts have been made in other directions to assist and encourage other
subsidiary industries. Swesat potatos and yams have received attention and
regular shipments of these products ave continually made to firtas in Englaud,
with a view to commencing an export trade in these commodities.

14. The banans indastry has received considerable attention. In 1902, eighteen
bunches only were shipped. while in 19035, the total shipments amounted to over
10,000 bunches., In 1906, however, difficulties of shipmeut wetre experienced owing
to the lack of room in eold storage, o that only a small bumber of bunches, of
the value of £718. were exported in the year 1906-7. Barbados bananas have
a delicate flavour and are greatly appreciated in the Euglish market. 'There
is little donbt that a banana industry, on a maderately large scale, could easily
be established in the island, if suitable facilities for shipment in cold storage
wereavailable.

15. This Depavtment has alzo endeavourced to furither the agricultiueal
interests of the island by instituting experiments in regard to the caltivaiion of
onions, leguminous c¢rops, ete., and has rendered assistance by providing fands
for local Agricultural Shows for peasants and small proprietors, and by further-
ing the interests of the island at Canadian and other lExhibitions.

MISCELILANFEOUS.

16. The insect pests and fungoid diseases of local crops have been carvefully
studied by the Entomologists and Mycologists who bave from time to time held
olfice in the Department. aund the results of their investigations have been
published i papers in the West Judion Dulletin, and in numerons pamphlens
which have been widely appreciated in all parts of the worid.

17. Attached to the report is an interesting account of the meteorvology of
the island, and a note on the vainfall and crops of Barbados from 1847-1806.

AGRICULTURAIL MDUCATION.

18, Agricultural education in the colony has Leen furthered by  the
provision of a Lectuarer in Agricultural Science, whose whole time has beon
devoted tn ihe teaching of Natural and gricultural Scicence., by Agriculinral
Fxhibivions tenable for two yveanrs at Harrison College, by lectures to Elementary
School teachers, by gifts to the Flementary Schools, ami by prizes for schanl
childven at the Local Agricultural Exhibitions held every year under the auspices
of this Department.

{FONCLUSION.

19. In conciusion, I would desire to place on record my sense of the valuable
services rendered to the agricultare of the colony, and of the West Indies, by the
Inbours associated with the names of the workers in Barbados. The Sngar-
cane lixperiments of Barbados were inaugurated by Professor J. . Harrizon,
CALG., M.AL, and Mr. J. R, Bovell, 1.8.0., in the early eighties, and earriad on by
them until 1889, when Professor Harrison was appointed to British Guiann.
Professor J. P, d’Albuguerque, M.A., sueceeded him, and the swork has been
continwed on the original lines up to 1898, and on greatly extended lnes
of agricanltural research from 1888 until the present time. Annual reports
giving fall details of the experiments have been issued since 1386, and numerons
papers and annual pamphlets relaiing to them have bheen issued by  this
Department since 1898, The present report which I have the hounour of
transmitting indieates in cutline the nature and scope of this work.

I have, ete.,

Sgd.} I MORRIS,

Commissioner of Agricnlture
for the West Indies,



REPORT ON THE AGRICULTURAL AND
BOTANICAL DEPARTMENTS,
BARBADOS,

For the period 1898 to 1907,

with a review of the Sugar-cane Experiments since 1834,

A= this is the first report on the Agricultural and Botanical Departments
of Barbados that has been prepared for publication. it may not be out of place
if the reasons for its preparation arc given.

As i= well known, since 1886, reports for each year have been issued on the
results of the sugar-cane experiments that have been ecarried on, as well as
on the meteorclogy of Barbados. As the Sugar Induastry was, up to the
jast few yenrs, practically the only industry of any importance carried on in the
colony. it was not considered necessary that other reports should be made.
T.atterly. however, the attention of planters bas been directed to the cualtivation
of cotton and bananas, and it may not be svithout interest if an account is
given of these industries, together “1tlz any matters that may be of agricultnaral

interest.

ESTABLISHMENT.

The establishment of the Botanic Station cousists of the Superintendent and
a clerical assistant.

The eztablishment of the Agricultnral Department consists of the Island
Professor of Chemistry and Agucultnrul Seience, with two assistants, and the
Agricultural Supervintendent {who is also Superintendent of the Botanic St}a.tmn),
two assistants, and two assistant elerks.

During the whole period under review, the office of Superintendent of the
Batanic Station, and from 1800 onwards, that of Agricultural. Superintendent,
has been held by Mr. J. R. Bovell. 1.5.0,, F.L.S., F.C.8. The office of Island
Profeszor of Chemistry and Agricultural Science was held from 1880 to 1889 by
Professor J. B. Harrison, CM.G, M.A, I.1.C, F.G.S., F.C.S8., and Trom 1890 till the
present time by ProfessorJ. P. d’Albuquerque, M. A, F.LLC,, F.Q.88. (Lond. and
Boerlin.

BRIEF HISTORICAL ACCOUNT OF THE BO‘I‘ANIG STA.‘I'ION
AND TEE SUGAR-CANE EXPERIMENTS AT BARBADOS.

The Botanic Station at Barbados may be said to date from the beginning
of 1886, when the area at DNodds devoted to that purpose was selected by
Dr. (now Sir) Daniel Morris, when he was passing through Barbados on
his way fo take up the appeintment of Assistant BDirector.of the Royal  Gardens,
Kew, Eugland. At that time a Committee, consisting of Mr. :A. St John Watts,
i”oh(-e Magmbrate of the district; Professor J. B. Harrison (the then Tsland
Professor of Chemistry); and Mr. J. R. Bovell, ~was appointed for carrying out

the work in connexion therewith. Five years later; ie., in 189E, Sir Daniel Morris -+
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reported on the Botanie Stations of the West Indies at the instande of the
Secretary of State for the Colonies, and the following is a copy of that portion of
the report which deals with his visit to Barbados :—

*ILarrived at Barbados on January 17, and, in accordance with an arrangement
previously made with Mr. J. R. Bovell, Superintendent of the Botanical Station
at Dodds, I visited that institution. The station is attached to the Boys’
Reformatory School, and the labour of the boys is utilized to cultivate about 90
acres of land chiefly in sugar-eanes. The idea of establishing a Botanical Station
here is due to Sir William Robinson, who made the suggestion wheu he
was Governor of the Windward Islands in 1886. Numerous varieties of
canes were obtained from Jamaica and elsewhere, and in conjunction with
Professor Harrison, M. Bowvell, the Superintendent, undertook and carried
out a very wvaluable series of cultural experiments to determine the best
varieties of cane suitable for the circuumstances of Barbados. After this,
the scope of the experiments was  enlarged, and the effeet of  artificial
and other manures on the growth and vield of canes was carefully followed.
The results of these investigations were published in annual reports prepared
by Professor Harrison and Mgz, Bovell. Im 1887-8 there were noticed in the
cane fields at Dodds grass-like growths which were supposed to be seedling
sugar-canes, The first information respecting this discovery {or rather redis-
covery. for similar growths had been noticed before at Barbados), was published
in the Kew Bulletin for December 1888, Both botanists and sugar planters had
hitherto songht in vain for seeds of the cultivated varieties of sugar-cane. The
subject was closely followed in subsequent years., and the fact was ultimately
established that under certain conditions some varieties of sugar-canes still
retain the power of producing fertile seed. A description of the flower and fruic
of the sugar-cane, with plate, is given in the Jowrnal of the Linnean Society.
Vol. xxviii (Botany)., p. 197, pl. 83, Observations on the same subject, which
proved afterwards to be earlier than those made at Barbados, as regards a descrip-
tion and drawings of the seed, were nublished by Dr. Benecke at Java in 1880,

* The observations and investigations cavried on at the Barbados Rotanical
Station are generally acknowledged to be of the highest value to the staple
industry of the island. The facts so far obtained show that a good deal more
is possible to be done to improve the yield of canes: and considering the great
importance of the sugailr industry to the West Indian Islands, it is swrprising
that no systematic efforis have hitherto been made to establish experimental
stations properly equipped for the special purpose of doing for the sugar-eane
what has been so successfully accomplished in European countries in regard to
the beet. I% is true that something has been done in this direction on private
estates in Trinidad and Demerara, but what is evidently required now is an
experimental station devoted to scientific agricultural research controlled by
competent men, and acting as the training school for the planters of the future.

* Besides the experiments in sugar-cane, an effort has been made at the Dodds
Botanical Station to cultivate other plants, especially species of dgarve, Fureraen,
Sanscveirie, and Boelvmeria, Tor fibre purposes. The land is, however, of too
elayey a character for such plants, and also too much exposed to strong and dry
winds. While it has answered very well up to a certain point for useful experi-
ments with sngar-eane, the land at Dedds is gunite nnsnitable for the cualtivation
of other plants. The wind is most injurions to them, and during certain seasons
of the year there is little or no water available for parposes of cultivation. It
would be of considerable advantage, in the interests , of the sugar industry, as
well as of others, to possess an experimental station in another part of the
island. A petition of the Barbados Agricultural Society and Reid School of
Practical Chemistry has been presented to the Governor, asking * thatv a Bill be
sent down to the Legislature, appropriating a snm of money for the purpose of
establishing on the highlands in the ratooning district of the island, a second
botanical and experimental station similar to that already existing at Dodds.”
If sueh a second station were established, it is possible that land might be found
that is well suited for the cultivation of many other plants likely to prove of
great value to Barbados. The island is so entirely dependent on sugar, that it
is: very desirable to encourage as far as possible any measure calculated to
improve and establish it. It is also equally importaut te support it by other
and subsidiary industries. There are several thousand acres of waste land in
Barbados where a fibre industry might be snccessfully established, and there are
also other lands where plants yielding tanning barks might be eultivated. None
of  these can be experimentally tried under favourable circumstances at Dodds,
owing to the unsuitability of the soil and the exposed character of the locality.’

“In’ conseguence of the situation and nature of the land at Dodds, and the
conditions which nsually prevail there, as described in Sir Daniel Morris” report,
the site has not proved satisfactory for a Botanic Station, and little is now
done, beyond caring for the trees, ste., already growing there.
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SUGAR-CANE EXPERIMENTS.

During the period under review (1886-1907) the sugar-cane oxperiments
have been carried on in four directions, viz --—

(1) To ascertain the value of certain varieties of seedling and other sugae-
canes when grown under the soil and climatic conditions existing in different
parts of the island :

(2) The growing of new seedlings, not only from seed ordinarily obtained,
but alzo from seed obtained by means of eross-pollination effected by hand ;

(3) To ascertain the effects of certain manurial constitunents of plant food
on the sugar-cane, nnder the =o0il and climatic conditions existing in different
parts of the island ; :

{4) To try to increase the saccharose of the sugar-cane by selecting for
raplanting purposes canes rich in that constituent.

HXPERIMENTS IN RAISING NEW SEEDLING SUGAR-CANEBS
AND WITH CANES OF DIFFERENT VARIETIES.

The sagar-cane experiments in Barbados may be said to date from 1884,
when six barrels containing the following varieties were received from Jamaiea,
viz: Mauaritius, Keni-Keni, Naga, Norman, Sacnri, Mamuri, Batramie,
Bouronappa, Hillii, and Elephant (Jamaica). In addition, the following varisties
then growing in Barbados were also obtained, viz: Bourbon, Ribbon, White
Transparent, Elephant (Barbados), Parple Transparent, Salangore, Demerara,
and Barbados Native. Subsequently, the fellowing other varieties were
obtained from British Guiana, viz: ELahaina. Honoluin, Rappoe, Keening,
Queensland Creocle, Chigaca, Meern, White Mauritius, and Striped Singapore.
The canes sent from Jamaica were selected by Sir Daniel Morris, K.C.M.G., who
was then Director of Pablic Gardens and Plantations in that island.

The ceanes received from Jamaica and those obtained at Bavrbados were
gradunally increased, until snfficient were available to plant 100 holes of each
variety, daring December 1885. These canes were reaped in 1887, and the
Bourbon cane, the one then usually planted in Barbados, gave the best resalt of
the sighteen then under experimental enltivation.

SEASON 1886-8.

1lring the season 1886-8, the experiments with the different varieties of
sugar-cane  were carried on both at Dodds and, with the permission of
W. T. Avrmstrong, E=q., then Police Magistrate of Distriet * F," at his estate,
Little Island. That year at Dodds, out of the eighteen varieties tested, the best
return was again given by the Bourbou and the same thing occurred at Little
Island with the seventeen varieties eultivated on that estate.

In January 1888. some sixty-nine young seedling canes were noticed by an
overseer (Mr. I. B. Pilgrim) growing spontaneously in a field next to that in
which the different varieties were being cultivated. The =eedlings were later
transplanted into an adjoining field and kept under observation.

SHASON 1887-9.

For the season 1887-4, out of thwty~one varieties cultivated at Dodds, the
best result was obtained with the Queensland Creole, the Bourbon coming out
seventeenth. The eanes which were: plant canes the year before at. Little
Island were reaped as rataons this season, and the best resuls was Obtmned with
the Norman, the Bourbon coming cer'ond -

During this year the seedling aug-aa canes discovered and trausplsnmd Al
above mentiouned, were, after a certain pumber bad-been made irto cattings and
replanted, erushed, and the juice was a:na.iywd and as it is probable this is the
first analysis of seedling sugav-canes wade in any dependenr,y of she ‘British
FErapire. it may be of interest to place the raﬁﬂlt& on record -
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ANALYS1S OF FIRST SEEDLING SUGAR-CANES AT BARSADOS, 1888,

e — i i
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From the middle of December 13535 to Febroary 888, o further careful
made through the fields {or growing seedlings and for arrows
Both of these guests proved suceesstul, and 130
The method

search was
containing fertile seeds.
seedling canes were raised and subsegunently planted in a field.
adopted in growing the seedlings was as follows +—

The panicles were gathered as soon as the spikelets begon to be blown away
by the wind, or as socon as a slight shake of the stem of the cane caused a few
to fall. The panicles were then put in thin muslin bags awpd hung in a dry,
airy place exposzed to a certain amount of sunshine. At the end of a few
days, when all the spikelets were readily detachable, they were rubbed off and
returned to the bags to dry for a couple of days Ionger. - The seeds were then
sown in well-drained boxes of s=ifted garden soil, eovered lightly with tine
soil, and watered. At one time they were covered with sheets of glass and
put under cover where they ecould only receive a limited amount of direct
sunshine. Latterly, however, it was fouud that they grew movre hardily if the
boxes were exposed to the sunshine from the beginning. Usually at the end of
the fifth day a few of the plantlets began to appear. At the end of the second
week, neariy ail of those likely to germinate were above ground. By the middle
of the second month they were fit for transplanting, and they were then pricked
off into small pots. Three months from the time the seed was sown the plantlets
were ready to be traunsplanted. In about twelve months’ time all the eanes
which from.their field characters appeared suitable for reproduction were c¢nt,
weighed, the juice was extracted and a partial analysis made. The stools of those
canes which from their comhined agricultural and chemical characters promised
to be acquisitions were dug up, cat in hall and planted where they could be
irrigated. By the following December the canes from these stools were made
into  cuttings and grown under ordinary plantation conditions. In twelve
months these canes were agsain made into cuattings and grown on plots of 160

holes each,

The above line of work thus adopted in the first instance, is still continned
in the Barbados experiments. The vanes are tested against the White Trans-
parent (the stahidard cane) for from three to four years, when, if it is found
that the results obtained are not as good as those given by the White Trans-
parent, the canes are destroyed. Those that bave done bhetter than the
standard cane are eunltivated on the various estates until the average resalts tor
a sufficiently leng period justify their being recommended to the planters.

‘Daring - the season  1887-9, experiments were undertaken at Halton
plantation to. ascertain as far as possible upon a large scale, whether it was
better to grow canes in rows 5 feet apart, and § feet apart in the rows, or in
rows 6 feet apart, and 6 feet apart in the rows, The conclusion arrived at wus
that the canes planted in rows b feet apart and with a distance of 5 feet from
plant to plant in the rows, gave a yield of about } ton of saccharose per acre
more than those planted in rows 8 feet apart, and at a distance of 8 feet from

‘plant to plant in the rows.
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SEASON 1888-00.

For the season 1888-D0° the best resulf. obtained on the plot in which the
different varieties of sagar-canes were grown was given by No. 1 Trinidad, out
of thirty-one variéties. "This was closely foliowed by Naga B., a sport of the
Naga, which had been obtained at Dodds: the Bourbon cane took third place.
In the case of the second ratoons at Little Isiand, the best result was obtained

with the Bourbon.

In addition to the usual trials, there were carrvied on in this Season,
experiments for the purpose of ascertaining whether cane tops or pieces of cane
gave better resulus for planting purposes. In the case both of plant canes and fArst
ratoons, better results were obtained with pieces of cane than with cane tops.

During this season twenty-three varieties our of the sixty different
varieties  found growing spontaneously in Japuary 1888 were replanted
and the remainder disearded. The number of young seedling canes grown
reached abeut 2,500. Of these 1,000 were kept and planted out in the fields,
a number of the remainder being given away orv destroyed. ns it was found
impossible to deal with the whole lot, owing to the want of level land for
plots, ete. Nearly 200 seedlings were sent to the Boyal Gardens at Kew, as
well as =mall bottles of seed, and some seeds that hal germinated. put up in
glycerine. In addition to those sent to Kew, sixteen small bottles were dis-
tributed to various Botanic Gardens, and to several individuals who applied for
theni, and in many instances a small vial containing a few seceds that had
germinated, put up in glycerive, was sent along with the seed.

THE SUGAR-CANE : NOTES ON ITS BRISTURY, PROPAGATION, AND POWER OF
PRODUCING FERTILE SEED,

The following paper relating tc some of the sugar-cane seed forwarded to
Kew, and which also contains other interesting information on the subjeet of
the sugar-cane, was read before the Linnaean Society by Sir Daniel Morris, who
was then Assistant Director of the Hoyat Gardens, Kew, on March 6, 1800 :—-

* The commnon sugar-cane {(Scccliaruin Officinrasriin. 1..), as a cultivated plant,
is known throughout the tropical and subtropical regions of both hemispheres.
Tr is supposed to have originated in some portion of South Asia, but where,
itis not known. Roxburgh, Wallich, Royle, Aitchinson, and other Anglo-fndian
botanists saw no really wild plants of the sugar-cane in Hindustan or in any
of the neighbouring countries. Rumphius; who ca refully describes the cultivation
of the sugar-cane in the Dutch colonies, says nothing about the home of the
species. Miguel, Hasskarl. and Blanco mentioned no wild specimens in Sumatrsa,
Java, or the Philippines. Crawford expressly sought to find the wild sugar-cane
in the Indian Archipelago, but failed te do so. Bentham abt a comparatively
recent date and after an exhaustive survey of material from all parts of the
world, says: " We have no authentic record of any really wild station for the

cominoI sugar-cane,”™® .

* Another point connected with the life-history of the sugar-cane, which has
occupied attention is—whether the sugar-cane, owing tu the fact that it has
been propagated for so many. centuries by cuttings, or slips, has not, in common
with other plants, snch as the banana, plantain, and bread-fruit, lost the power
of producing mature seed. A, very genernl opinion exists at the present time,
and indeed has existed for nearly a hundred years, that the sugar-cane does not
produce seed. Hughes,t in 1750, speaking of the sugar-cane at Barbados, states :
“ The glumes of their panicles eontain a - whitish dust or seed, yet these being

sowed. never vegetate.” .

* Ramphius} does not expressly state that the sugar-cane does not flower and
seed, but remarks “ Floresque semenque nungunam profert nisi per aliguot annas
steterit in loco quodam saxoso.” :

‘Macfadyen®**, in regard to Jamaics, says that “it is & peculiarity of the
sugar-cane_ in this climate, that it refuses to perfect its seed. Ever since its
. pultivation in this island it has been raised from cattings of the joints.™ :

¢ Sir Williamm Hooker,!| citing Reoxburgh, states that “ notwithstanding the
long residence of the latter in the country of the Ganges, he never saw the seed of

* Flora, Hong Kong, p. 420.
1 Hughes : < History of Barbados® (1750), . 244
T Rumphius, Ambain. Veol. ¥V, p. 186, o
** Hooker’s Bot. Misc., Vol.'1, 'p. 94,

! Ibid,
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the sugar-cane.” And lastly we have Hackel, the recent < Monographer of the-
Aundropogoneae in de Candoile’s Monographiae Phanerogamarum,” under
Saccharum Officinarum, 1., p. 112, adding < Oaryopsis nemo adhuc videsse
videtur.” ’

¢ De Candolle is therefore no doubt correct in the statement that no one has-
hitherto described or drawn the seed of the sugar-cane.t+

“The flower of the sugar-cane, on the contrary, has often been figured and
described. One of the earliest figures is given by Tussac (‘““Flora Antillarum,”
1808-27), copied hy Hayne *(* Arzneykunde > ix, tt. 30, 31). These exhibit the:
character of the stems and general habit, but the analysis of the flower is poor.
Later there is given a good drawing of the plant and flower, in Hooker's Bot.
Mise., i., p- 101 ; to this is added a full account of the sugar-cane and its cultivation
in Jamaica, by Macfadyen. An excellent drawing, with a full analysis of the
flower and pistil, is given by Schacht (¢ Maderia apd Teneriffe,”” tab. 1)}. This
I regard as the most satisfactory representation of the floral structure of the
sugar-cane. The description given by Bentiey and Trimen (“ Medicinal Plants,”
tab. 298} is excellent, but the analysis of the flower is by no means good.

* In all these no attempt has been made to describe the seed. It is probabie,
therefore, that so far no ripe seed had come under the notice of the numerous
botanists who had deseribed the plant and Howers.

“Druring the last two years, owing to very intelligent experiments carried on
at the Botanical Station at Barbados, Professor Harrison and Mr. Bovell have
shown very conclusively, that certain varieties of the common sugar-cane stiil
produce mature fruit. The first statement on the subject by Professor Harrison
‘has already been published.* It is only necessary to mention here, that for
many years self-sown seedlings of sugar-cane appear to have been observed at
Barbados and elsewhere. Some of these natural seedlings have been successfully
‘raised and established. O(wing, however, to the very few fertile fruits produnced
in each panicle—-possibly not more than one in every three or four thousand
spikelets—and owing also to their very small size, it is very difficult indeed to
observe them.t The experiments at Barbados, confirmed by observations at
Trinidad, Demerara, and lately at Kew, have now clearly proved that the varieties
of sugar-cane known as “Purple Transparent” and “ White Transparent '
periodically produce seed at Barbados ; and that the Bourbon cane, known also
as .the “Otaheite cane,” does so very sparingly. From seed of the former,
received from Barbados, sugar-cane plants have been suecessfully grown at Kew,
and observations have been made which are embodied in this note.

* Although there are numerous varieties of the common sugar-cane, only
a few are widely cultivated in sugar-producing countries. These being propa-
gated by cuttings or shoots, retain all the charaecter and peculiarities of the
parent plant. In the West Indies the chief variety cultivated is the Bourbon
or Otaheite cane, ‘This is also widely cultivated in Mauritias, and under other
nanies it is the favourite variety in the East Indies and Polynesia.

“ At the Jamaica Botanic Gardens in 1884, there were in all sixty varieties of
sugar-cane under experimental cultivation, and these were readily distinguished
by the foliage, by size, colour and character of stem, and by general habit.1

‘The flowering panicle (without the hollow stem) varies from 2 to 3.feet in
height.** The anmmerous spikelets are arranged in pairs, one being sessile, and
the other stalked, saurrounded by a dense ring of long, white, straight, spreading
hairs, arising immediately below and coming away with the spikelets. All the
spikelets examined were one-flowered and hermaphrodite. The single purple
pale enclosed in the upper glume is present or sometimes reduced to a film. The
red lodicules vary from two to three, and are either truneate or 2-3 lobed. The
vellow  stamens- were fully develaped, and.in a few inatances, the pistil was
rudimentary. The upper part of the bifid purple stigma is large and densely
plumose. The earyopsis, where present, is free and enclosed within the pale
and ‘glumes ; - it is abont 4% inch long, .J: inch wide, el]iptmal-obl.ong, smooth
or Bnely striated, flesh-coloured, and surmounted by the persistent bases

i I{Origif:; ?lf Cultivated Piza.nts (1882), p. 157.
ew Bulletin, 1888, p. 204, . " )
© . +.O0m the economic value of the faict that the sugar.cane does produce seed, see Kew Bullefin
1889, p. 242, - - R .
_v A daanaiea Botanicsl Department Report, 18584, pp. 831-4.. i .
:‘*Aceﬂrding to Munro (?l?)um. Linn_Pgoc., Vol. VI, p. 86yshe specimens marked by Linnaeus
himaself as * Saccharim Officincrwm  sre not the true sugar-cane but Erianthus japoricus, Beany.
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of the style. The albumen is nearly white, sub-transpareat:. = The embryo is
iateral, one-sixth the length of the caryopsis. In germipation, the piumule and
radical emerge without the cotyledon.

f (NorTE.—Since this paper was read 1 have received through the kindness of
Dr. van HEeden, Director of the Colonial Museum at Hasrlem, a copy of
“ Mededeelingen van het Proefstation Midden-Java te Semarang, over suikerriev
nit zaad, door Dr. Franz Benecke, met 23 figuren.” Semarang: G. C. T. van Dorp
& Co., 1889. In this a very complete account is given of observations madse in
Java, which have undoubtedly to a great extent anticipated those made at
Barbados and described above.

- Dr. Benecke shows clearly that the occurrence of fruit in sugar-cane had
been observed by him during the years I1887-8, and he is probably the first to
have published (in 1889%) a desecription with drawings of the fruit and the mode
of germination. Those interested in the subject are referred to Dr. Benecke’s
pamphlet. In the meantime the above short summary will emphasize the facs
and bring to the notice of botanists generally, the possibility now of multiplying
the sugar-cane by seminal reproduction.— I).M.).

sEAasoN 1880-91.

During the season 1880-91, the cane Naga B., which had taken the second
place the year before, gave the best results out of the twenty-eight different
varieties planted. Of the seven varieties planted at Little Island, the
Caledonian Queen gave the besat results, the Bonrbon this year coming ount
gixth.

In this same year, for the first time, the new seedling varieties obtained the
first year were tested on plots under the same conditions as the Bourbon, and
for the season the Burke headed the list, followed by the Bourbon, all the other
geedlings giving lower yields than the Bourbon. Of the 1,000 seedlings replanted
in 1889, the best {106 varieties) were made into cuttings and replanted, the
remainder not being worth keepiung. A farther Iot of 1,000 seadlings was thix
year grown and planted in the field.

SEASON 18802,

For the seasoun 1800-2, the experiments with different varieties of canes
at Dodds were divided into two groups. In the first, twenty-two different
warieties of canes, together with cight varieties of seedling c¢anes raised at
Dodds, were grown. The best result was obtained with the Nora Tawva, the
spedling B. 4 coming third, and the Beurbon coming fourteenth. In the second
group, twenty-two varieties derived from seedlings were grown together with
a plot of the Bourbon and a plot of the Caledonian Queen canes. In this group,
the best result was obtained with the.seedling named Yearwood, the Bourbon
coming ont seventh, and the Caledonian Queen eighth. As Little Island the ecanes
were grown parily as plants and partly as first ratoons, the best resnlis being
obtained on the plot with the Caledonian Queen first ratoons ; the Bonrbon
frst ratoons coming forth, and the Bourbon plants seventh.

SHASON 1891-3.

For the season 1801-3, cnlt. of thirty different varieties of canes, including
seedlings, the best result was obtained with the Labaina, the Bourbon taking
seventh place. In the experiments with twelve varieties of seedling canes along
with the Bourbon, the best result was ngen by the seedling B. 12. the
Bourbnn coming out second.

SEASON 1892-4.

In 18952-4, twenty-one different variaties of ecanes and seedlings were under
trial. The highest place was taken by  the Rappoe,the Bourboo being placed
fifteenth on the list. In the experiments with the seedling varieties compared
with the Baurbon, of those grown in the first instance the best reanlt was
obtnined with the seedling cane B. 2, the -Boarbon coming out eleventh., Of
those fuund later, the best result was obtained with the seedling cane B. 147,
the Bourbon coming out twelfth.  The seedling cane, B. 147, it may be stated,
has for a number of years given very satisfactory resnlts on suitable soils.

SEASON "1883-5.

In 1803-5, Caledonian Queen gave the best result out of twelve dtﬂ’arent )
wvarieties of canes and seedlings, the Bourbon coming ninth.



8
SEASON 18D4-6.

For the season 1804-6, oui of thirty-four different varvieties of canes and
=eedlings, the highest plaee was taken by the seedling cane B. 147, which had
also given the best result for the season 1882-4 in comparison with the
Bounrbon, the Bourbon this season coming out twelfth.

In addition, there were ten plots of seedlings raised tfrom plants, the pareat
of which was presented te the Botanie Ssation by A. Cameron, Esg., who
obtained them from the Botanieal Gardens. British Guiana. ‘These were grown
along with twenty-seven plots of Barbados seedlings, and a plot of the Bourbou.
3‘]18 fbeﬁt result was obtained with the seedling 1). 145, the Bouarbon coming out

welfth.

As a result of the experiments with the uwewer seedlings compared with
the Bourbon cane. the seedling B. 150 came first on the list. the Bourbon taking
zaventh place. :

sEAsGN 1895-7.

For the season 18895-7, excellent results were obtained with sowme of the
different varieties, and with some of the newer seedling canes ; for instance, the
Striped Singapore gave 1,285 . of saccharose per acre more than the Bourbon.
In another instance, B. 147 gave 3,423 ih. of saccharose per acre more than the
White Transparent. .

In this year, experiments were also earvied on with the object of ascertain-
ing the possibility of increasing the average richpess and purity of the juice of
a given variety of sugar-cane, by selecting plants from those canes which, on
a chemical analysis of the juice. were found to yield a richer and purer juice
than the average of the variety. The lower halves of each of a number of canes
were crushed, and the juice of each analysed. Cuttings from the upper portions
of those canes, the junice of which contained an amount of available sugar above
the average for the variety, were planted in a plot by themselves, and cntsings
from those canes which gave a sugar return below the average were also planted
by themselves. A plot was also planted in the ordinary way. The result of the
first season’s work was that the eanes planted [rom those which gave the high
analysis yielded at thie rate of about L300 b. of available sugar per acre more
thau the ordinary plot. These results were very promising, but unfortunately.
subseguent experiments have falled to confirm them (see further reference on
page 19 of this Report). .

SASGN 18046-8.

For the sesson 1896-8, excellent resualts were again obtained with the
scedlings, the Burke seedling giving 7,787 1b. of saccharose per acre more than
the Bourbon. while B. 147 gave 3,121 . of saccharose over and above that
vielded by the Bourbon. The Jamaica cane, the Rock Hall canc, and the seed-
ling canes B. 847, B. 376, and 1), 130 also gave good results.

=KARON 1807-0.

Kor the spason 18Y7-9, the best results were giveu by B. 147, followed by the
Jamaica cane, B. 279, B. 347, ). 113, 1. 145, and the Rock Hall cane.

ESTABLISHMENT OF IMPERIAL DEPARTMENT OF AGRICULTURE.

In 1888, the lmperial Departiment of Agriculture for the West Indies was
established, and since that time the work of the Botanic Station and of the
local Deparsment of Agriculture has been carried out under the Department.
A sum of £1.500 for sugar-cane and other agrienltural experiments was in
1899-10900, added to the nmount already granted by the Government of Barbados
and grants have been continued each year since. The staff was increased on the
Agricaltural side altimately by two assistants and two clerks, and that on the
Chemical side by ‘two assistants. With this increase of stafl and resources. the
plan of sugar-cane experiments and agricultural research was entirely re-
‘organized. - First it was arranged to raise large numbers of seedling varisties
at & central experiment station, with records of parentage of these scedlings.
to study their characteristies in the ficld and laboratory, and in .the light of
that study, while rapidly propagating the more promising varieties (selected
varieties), simultaneously to exercise & rigorous weeding-ovt process with
regard to the less promising vavieties.
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An irrigated field was laid out for the purpose of ensuring the growth of
the seedlings when first planted out, and for ensuring a ‘spring’ from their
stamps in the dry season of the following year, after the canes had bLeen eat
down for analysis. The effect of this was to enable the complete cane to be
analysed, and yet secure a supply of ‘ seed cane’ for the subsegquent propagation
of the variety. Secondly, Select Variety Stations were established in all the
typical parts of the island, and at sach of these the select varieties were planted
in experimental plots, together with the standard commercial variety and
-certain other older varieties, the object being to test under actual estate
-conditions of cultivation, the relative merits in field and laboratory of these
seediing varieties, in all parts of the  island. - Thivdly. those of the select
varieties that commended themselves most highly to the planters were next
planted on a small estate scale, and facilities were afforded for records of the
weighing of tbe canes, volume of juice, and chemical analysis. As s result -of
this process of selection and wmultiplication, the best varieties are being ultimate-
1y made available for distribution on a commercial seale. Since the estabhlishhmeunt
of the Department some 286,943 canes have been reared from seed and arve in
various stages cof the process of testing.

The manurial experiments which since 1888 had been ecarried on at Dodds
experimental station were there continned. In addition, large fields were laid
c©out in manurial experiment plots in plant canes in typical hlack soils, and in
plant canes and ratoons in typical red soils.

The experiments on the possibility of increasing the richness of the sugar-
-cane by the chemical selection of the cuttings from the richest ecanes were
continited on a greatly increased scale. The relative merits of different varieties
-of Leguminosae and of sweet potatos, and of different methods of tillage also
formed the subject of careful investigation. These different developments of
the agricultural work as well as that in connexion with cotton are deslt with
in separate parts of this report.

SEASON 1898-1900.

For the season 1898-1900, experiments with the following ten varieties of
seedlings and other sugar-canes which in previous years had given the best results
at Dodds, were conducted at Dodds, Pine, Waterford, Coverley. and Husbands
plantations in the black-soil district, and at Blackinans and Henley in the red-
soil district, viz: B. 147, B. 156, B. 306, B. 208, B. 247, B. 254, Jamaica cane,
Rock Hall cane, 1. 130, and ). 145. In addition, the following were grovwn at
Dodds: Queensland Creole, White Transparent, Caledonian Queen, Burke, and
Bourbon : the White Transparent was also grown at Waterford and the Pine.

In the black soils with plant canes, the best result was obtained with
B. 147, B. 847 coming second, B. 254 third, and B. 208 fourth, while. the
White Transparent, the cane which had now become the standard, owing to the
practical destruction of the Bourbon by the rind and root fungoid diseases,
came out seventh.

In the red soils with plant canes, the best vesults were again given by
B. 147, B. 156 being second, and B. 208 coming third.

In addition, experiments were conducted with seedling canes of the first
vear's growth at Waterford, and of the second, third, and fourth year's growth
at Dodds, Oughterson, Sunbary, and Hampton. A large number of new seedlings
were also raised and planted out.

SEASON 1899-1901.

. For the season 1899-1801, the experiments with the sclected varieties swere
carried on at eleven estates, nine being black-s0il and two red-soil esfates. Ag
the two red-soil, and at two of the black-soil estates, the canes were alse grown
as tirst ratoons. The best results as plani-eanes, on the average, on the black-soil
estates, were obtained with the White Transparent, B. 208 coming second, and
B. 147 third. TIn the red soils, as plant canes, Sealy Seeilling took the highest
place, B. 208 coming second, and the White Transparent  sixth. In the 8rst
ratoons, the White Transparent gave the best returns, the Jamaiea cane coming
second, and B. 208 third. Taking the average of all the plots on both black
and red soils;, plants and first ratoons, the best result was obtained with
B. 208, the White Tr&nsparent being second, and B. 147 third.

In the experiments thh the other varieties of seedling canes at Dodda, ‘the
cane T. 24 gave the best results, the next best being B. 645 and B. 20,
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sSKEAsSON 1900-2.

For the season 1000-2, twelve selected wvarieties were cultivated at nine
estates in the black-soil district, and two in the red-seil distriet as plants and
as first ratoons. As a result, in the black soils, as plant canes, the cane B. 876
cawme first on the list, B. 208 being secnund, and the White Transparent ccecupying
ninth place.  As ratoons, the best result was obtained with B. 208, the White
Transparent coming sixth. In the red sovils, Sealy Seedling took first place, both
as plant eanes and as ratoons. Taking the black and red soils together as plant
eanes, however, the best result was obtained with B. 208, the next best being
B. 347. As ratoons the seedling cane B. 208 gave the best return.

At the end of this season a number of new seedling canes, raised since the
Imperial Pepartment of Agriculture was started, were crushed and analysed
for the firse time. Of these, B. 2,769 proved to be the most promising. the next
best being B. 2,530,

SEASON 1901-3.

For the season 1901-3, seventeen selected varieties were cultivated at
eight black-soil estates and at one estate in the red-soil districts.

A In the black soils as plant eanes, the best result was obtained with the Sport
White cane, a sport obtained from the Red Ribbon at Kirvon plantation in
St. Philip, aud presented to the Department by the Hon. F. J. Clarke, C.M.G.,
MA., M.C.P, the Attorney : B. 208 came second, B. 845 third, B. 147 fourth, and
the White Tracsparent fifth. In the black-scil ratoons, B. 147 gave the best
return, White Transparent coming out second, I). 95 third, the Jamaica cane
fourth, and B. 208 fifth.

On the red-soil estates B. 208 took first place among the plant canes, the
White Transparent coming out eightli. As ratoons, the Jamaica cane gave the
best results, the next best being B. 379, D. 95 coming out third, B. 203 fifth,
and the White Transparent tenth.

Taking the black and red soils together, B. 208 came first among the plant
canes, B. 147 being second, B. 376 third, and White Transparent fourth. As
ratoons, D). §5 gave the best results, the next best being the Jamaica cane.

Of the other seedlings under cultivation at Dodds, B. 1,376 gave the best
return, while White Sport did best at Waterford.

SBASON 1002-4,

In the season 1902-4, the experiments were. carried on at sixteen estates
in typical parts of the island as well as at the two Central Stations, viz: Dodds in
St. Philip, and Waterford in St. Michael.

Of the eight selected varieties, in the black soils and as plant canes, the best
resnlt was obtained with B. 1,520, B. 208 coming second ; and as ratoons, the best
result was given by D. 85, B. 208 being second,.

In the red soils as plant canes, B. 208 gave the best returns, B. 1,529 being
second ; while D. 95 took the leading place among the ratoons.

During the season 2,843 varieties were raizsed from seed and planted out,
and 6538 varieties of the second or third year’s growth were reaped and analysed.

sSEAsSON 1908-5.

In the experiments of the season 1908-3, of the thirteen selected varieties,
the best retarn, on black soils and as plant canes, was given by B. 147 ; B. 1,520
came second, B. 208 fifth, B. 876 sixth, and the White Trausparent "seventh.
As ratoons, on black-soil estates, the best result wae obtauined with D. 05 ; B. 208
came second, and the White Transparent third.

In the red soils as plant canes, the leading position was taken by B, 208,
B. 1,529 coming second, and the White Transparvent sixth. As ratoons, on red
so:ls, the best result was obtuined with D. 85, the White Transparent coming
secend,

In this year (1904) 1,166 varieties were raised from seed and planted out.
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SHMASON [004-G.

For the season 1904-6, out of thirteen selected varieties, in the black soils
as plant canes, the best result was obtained with D. 95. The next best was
B. 3,698, White Transparent coming thirteenth. As ratosus on black =oils,
B. 1,529 came first in the returns, and B. 876 second.

In the red soilz as plant eanes, B. 1,568 came first on the list of returns,
B. 376 took second place, B. 1,529 third, D. 95 fomrth, B, 208 fifth, and the White
Transparent sixth. As ratoons also, B. 1,566 gave the best result, the next best
being ). 45. White Transparent came third, and B. 208 fonrth.

During this season, 6,777 varieties were raised from seed and planted out.

IMPORTANCE OF THE SUGAR-CANE EXPERIMENTS
TO THE SUGAR INDUSTRY.

That the seedling sugar-cane experiments are of the highest value to the
Sugar Indastry in the West Indies may be gathered from the facts given below.

The Agricultural Superintendeunt of the island has lately been able to
obtain the returns given by some of the hetter seedlings grown in the same field
and under the same conditions as the White Transparent, or standard cane,
and the following is a brief summary of these results :—

At Husbands, there were planted in the same field and under the same
conditions, nearly  acre each of the White Transparent, B. 147, and B. 208,
as plants. The White Transparent yielded 7,212W. of saccharvse per acre,
B. 147 gave 8,321 ., while 8,810 Ib. of saccharose per acre were obtained from
B. 208, Thus B. 147 gave 1,109®., and B. 208 2,588 M. of saccharose per

acre more than the White Transparent.

At Mangrove Pond. there weve 3 acres each of the White Transparent and
1. 208, The yield of the White Transparent was 7,720, of saccharose per
acre, while the B. 208 gave 9,7701. of saccharose per acre, or 2,050h. of
saccharose more than the White Transparent.

At Henley, there were neavly 2 acres each of the White Transparent and
the B. 203 grown under the same conditions. The White Transparent yielded
8,421 . of ,‘Iﬂ-CC}lﬂPOSC‘ per acre., while B. 208 yielded 10,919 Ib.—n dxﬂ"erence in
favour of B. 208 of 2,498 ). of saccharose per acre.

With rvegard te B. 147, it may be mentioned that Mr. A. Cameron, the
Attorney for several esvates at Barbados, has been good encugh to supply
returns obtained with this eane on fonr estates ander his charge. On one estate
the returns were for three years as plant canes and two years as ratoons. . On
the remaining three estates, the returns were for two years as plant canes and
two years as ratoons. On the first estate for the three years sthere were nearly
114 acres of B. 147 as plant canes, and 45 acres of the White Transpareant. The
R. 147 gave, on the average, 320 . more sugar per acre per annum than the
White Trapsparent. On the other three estates the average area under B, 147,
as plant canes, was 92 geres, and there were 55 acres nnder White Transparent.
The cane B, 147 in this instance gave, on the average, 226 b. of sugar more per
acre per anmum than the White Transparent. As ratoons on the four estates,
there were, on the average, 77 acres of B. 147 and 117 acres of White Trans-
parent. Puaring that period B. 147 vielded, on the average, 370 . of sugar
per acre per annum in excess of that given by the White Transparent.

At Carrington plantation, for the four crops 1903-6 ineclusive, there were
abont 200 acres of plants and ratoons of B. 147 and White Transparent grown
each year. During that period B. 147 gave, on the average, 8398 . of sugar per
acre per annum over and above that yielded by the White Transparent.

In regard to the good returns given by these canes when cultivated under
suitable conditions in other countries, it may be mentioned that in the island of
St. Kitt's, one proprietor has stated, with regard to B. 147, that he¢ had reaped.
130 acres in 1902, and 160 acres in 1903; that the estates had formerly been
materiaily affected by ravages of fungns and borer, and that in conseguence
of the introduction of the new varieties of cane, nosably B. 147, the output of
sugar on his estates had been materiaily increased, and he was certain that
if he put the increase at 33 per cent., he was not overstating it. .

The proprietor of another estate, writing in 1903 about the seedling cane
B. 147, statad that he had planted 45 acres of B. 147 for the c¢rop of each year,



12

and 7 acres of the White Transparent. Some fielde of B. 147 for the croup ot
1902 had given 3 tons of sugar per acre. and none less than 2 tons. For the
crop of 1903, he got 3 tons and 2% tons per acre from plant canes, and 2 tons
from ratoons. Since B. 147 had done so well this planter did not care to try
any other varieties. .

In British Guiana. on a large estate, for the vear 1906, 40 acres of fourth
ratoons of cane B. 147 yielded an average return of 2:80 tons of sngar per acre.

In the report on the sugar-cane esperiment work at Jamaics tor 1904, it is
stated that B. 208 had given a return of 663 tons of cane per acre. the Bowrbon
395 tons. and the Mont Blanc 338 tons: and Mr. Cousins in his vepore save:
f The ountstanding features of this year’s trial are the splendid qualities of B. 208,
In his report for 1805-6, he says: *B. 208 appears to be the most promising
variety for general caltivation in Jamaiea.’ :

At an Agriecultural Counference held in Queensland in May 1905, Mr. Edward
Grimley read a paper * The Improvement of Plants.,” in which he referred to the
seedling cane B. 208 in the following terms : * We have now a report from Messr,
Gibson, of Bingera, which gives a return of 60 tons 6 cwt. of cane per acre. with
per cent. of sucrose, and Brix 23:0. or 2145 per cent. obtainable cane-sngar, which
represents a return of aver 14 tons to the acre.” It is, however, only fair to stute
that these results were obtained ander irrigation. and the experiment plot was
well manured. The average yield for Queensland for the previous seven vears
was 1316 tons of cane per acre, sc that the B. 208 gave more sugar per acre
than the average in Queensiand. )

£

P

The B. 208 has been cultivated now for some vears at Diamond plantation
in British Guianua. and in March 1904, Me. John M., Fleming, who was in charge
of the estate. reported that for the short grioding season just completed. GO35
acres of Bourbon and 104 acres of B. 20% were reaped. The Bourbon gave 105
tons of sugar per acre while I3 208 vielded 3 tous per acre, or about 57 per
cent. in excess of the Bourbon retarn. In December 1906, the same gentleman,
writing to the Imperial Commissioner of Agriculture, stated: “{m the 1lth
inst. we completed our crop of 16,300 tons of sugar for 1906G: 6,000 acres were
ent—an average of 2:716 tons per acre.

‘< This area of land comprised : —

2,495 acres Bquri)on at 242 tous sugar per acre.
272 .. mixed varieties .. 250 ‘s " "
3,238 . seedlings . 296 |, . v .

“Of B, 208, 1,775 acres were cut, which gave an average of 3801 short tons
per acre.” On the remaining area, there were also some of the seedling canes
raised in British Guiana by Professor J. B. Harrison, C.M.G., and hi= late colleague
Mr. J. S. Jenman.

In this ease, B. 208 gave an average of 0°59 short ton of sugar per acre
more than the Bourbon. In other words, 1,755 acres planted ~with B. 208 gave
1,035 short tons of sugar more than if the same land had been planted in
Bourbon, and it is estimated that the estate made a profit of something like
£8.000 from growing this cane.

During the six years 1901-6, there was an average of 2,555 acres planted in
Bourboen on the Diamond plantation. from which 6,020 tons of sugar were obtained,
equal to 2:36 tons of sugar per acre. The average avea under seedling canes during
this period was 1.751 acres. from which 5,111 tons of sugar were obtained, or
2-B1 tons of sugar per acre. The inecrease of the seedling canes over the Bourbon
was 2316 per cent. Among these canes, it must, however, be stated, there were
a number of seedling canes which were raised by Messrs., Harrison and Jeuman.

As exemplifyving the importance to the sugar industry of the seedling canes,
it may be mentioned that at the average price of sngar during the period, the
gross value of the extra sugar obtained from growing seedling canes was nearly
£22.000, and that after allowing for the cost of manufactaring the sugar. the
net revennue for the pericd was somewhere in the neighbourhood of £12.000. In
other words, the proprietors of the Diamond plantation are better off by that
sum from growing seedling canes raised in Barbados and British Guians, than if"
they had planted all the land in the Bourbon.

i Po give some idea of the length of time it takes for a seedling to reach the
stage at which it can be tried on a large scale on sugar estates, and to show why
it is that. up to the present time it is impossible to give very much data ahout
the mnewer canes that have beeu grown sinece the inauguration of the Imperial
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Department of Agriciilture, it may be mentioned that B. 376. which has récently
been cultivated at Barbadous on Brighton estate, on a comparatively Inrge area,
was first obtained in 1895, Over ten yvesars therefore have elapsed before this eane
was tried on a fairly large scale, For several yvears past the Hon. G. 1. Pile, M.L..C,,
the proprietor of the estate, has been growing this cane on gradually inereasing
areas, until in 1906 he reaped 58 acres of this variety out of a total area of 90
acres of plant canes. The remaining 82 acres were planted in other variéties.
At a meeting of the Agricultural Society held in December 1906, Mr. Pile stated
that the 88 acres gave an average yield of 29'5 tons of cane per acre, the largest
vield from one field being 3G tons per acre. With regard to the juice. be said it
was particularly good, and that he had obtained, on the average, 295 tons of
sugar per acre.  In reply to a question put to him by a member present, Mr. Pile
said that the 32 acres of other canes had given him about § ton of sugar less
per acre than B. 376, and that the latter cane gave a better yield as first
ratoons than any other which he had reaped, giving, on the average, about
2 tons of sugar per acre, and that it was a cane which gave good germinating
results, withstood dry weather well, and gave not only good plant caunes, but
also good ratoons.

With regard to the newer canes praised since the inauguration of the
Imperial Department of Agriculture for the West Indies. it may be stated that
there is at present being tried a number of ecanes which have given excellent
results, even better than those obtained with B. 147 and B. 208, Among
these canes may be mentioned B. 1,753, B. 3,890, B. 8,412, B. 3,675, B. 38,696,
B. 3,747, B. 6,204, and B. 6,450 : and judging by the way in which the cultivation
of seedling canes is being extended on the various sugar estates, it would appear
that within a very measurable period of time, practically no other canes will be
grown in Barbados but those raised from seed, as not only do the better varieties
give greater yields per acre than the kinds of cane so largely planted in the
past, but they are as a rule freer from the fungoid root disease, Marasmius
Saechari.

EXPERIMENTS ON THE HYBRIDIZATION OF SUGAR-CANES.

At the Agricultaral Conference heldat Barbados in 1900, Professor d’Albu-
quergue pointed out methods by which the crossing of varieties of sugar-cane might
be effected with a view to the production of seedling varieties of known pedigree.
No attemupt, however, wus made to carry ont these suggestions nntil Mr, Lewton-
Brain, the Mycologist of the Department, took the matter up, and after a careful
examination of the flowers of a number of prominent varieties, effected cross-
Fertilization of certain varieties by first removing the anthers of the flowers of
one variety and then dasting their stigmas with the pollen of another. In this
way pedigree varieties were successfully produced and are now under trial.
Since Mr. Lewton-Brain left the Department, his successor, Mr. I, A. Stockdale
has devoted himself to a careful study of the subject, and has instituted
a careful and extensive series of experiments based on the developments in
plant breeding which have resulted from the recently awakened appreciation
of the work of Mendel. Mr. Stockdale’s experiments are proceeding on several
lines and the reader is referred to the West Indian Bullelin, Vol VI, p. 79, for
an accoynt of this interesting and important work.

SUGAR-CANE MANURIAL EXPRERIMENTS.
MANURIAL EXPERIMENTS AT DODDS.

The manurial experiments with the sugar-cane were started in June 1885,
The following copy of the mianute askmg permission to undertake the
experiments may be of interest :-—

To the Honoeurable the Colonial Secretnary.

SupIrCcT.

Asks permission to be allowed to set apart a field of young sugar-canes
for experiments with chemical manures. ;

Honourable Colonial Secretary,

I bave the honour respectfuily to ask permission to be allowed to set apart
a fichl of yoonyg canes to experiment on with different chemical manures, =0 as:
to try and ascertain the best combination and the quantity meost suitalle for the
sugar-cane.  Professor Harrison (the Island Lheml.st) has kindly proniised to
sssist me with the experiments.
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We propose, should permission be granted us, to divide the field into plots
of 200 holes of sugarv-canes, applying to each plot a different mixsture, taking
care to keep an accurate account of the gquanticy applied to eaci: plot. and when
the canes reach matuarity, to weigh and test them so as to ascertain the yield

per acre.

Professor Harrvisorn thinks that in a great many instances the agents for
chemical manures would give us as rmuch as will be reguired for each plot.

(intl) J. R. B.

Certainly a very interesting experiment.

(Intl.) W. R,

These manurial experiments were instituted to ascertain {1) the quantity of
nitrogen, in the forms of sulphate of amymonia, nitrate of soda, and dried blooed,
required to produce the best results when combined with sufficient phosphate
and potash to enable the nitrogen to exercise its full effects: (2) to ascertain in
like manner the requirements of the sugar-cane with regard to phosphoric acid
when combined with sufficient nitrogen and potash, and (3) its reguirements
with regard to potash, when combined with the regquired amount of nitrogen and
phosphate. At first the experiments were somewhat tentative, and various
modifications were made before it was finally decided on what lines they should
be definitely ecarried out.

In the first year the manurial experiments cousisted of twenty-one plots,
ten of which were plots to which various mixed eommercial fertilizers, sold or
made by varicus merchants in the colony. were applied. Throngh the courtesy
of Mr. John Connell, the proprietor, and his attorney, Mr. Joseph Connell, the
works at Halton plantation svere placed at our disposal for the completion of
the experiments.

The yvear was an exceedingly dry one, and the yields obtained were below
the average of ordinary years. Leaving out of consideration the resuits obtained
with the commercial fertilizers, the best return was given by the plot to which
farmyard manure had been applied, the next best being where only sulphate of
ammonia and muriate of potash had been applied.

SEASON 1885-7.

For the season 1885-7, certain alteration= were made in the mode of
conducting the experinients. and as the object was to ascertain the manurial
requirements of the sugar-cane under normal conditions, farmyard manuare was
applied to the field some weeks before the canés were planted. This was also
done to bring the soil inte mere favourablie mechanical condition, especially
with regard to its power of retaining moisture.

In order to lessen the danger of loss of nitrogen by drainage, only half of
the guantities of the nitrogenons constituents used were applied at an early
date, the remainder being added as a vop dressing in August 1886,

When the canes were reaped in 1887, they were weighed and c¢rushed, and
the juice was measured at Bushy Park piantation. the property of Messrs. Thos.
Daniel & Co. Ltd., swhich had been placed at our disposal for the purpose by
Mr. G. A. Sealy. the Attorney.

in the uitrogen servies, the best result was obtained ou the plot which
received, in addition to 100 . of assimilable phosphates and 30 b. of potash,
75 T. of nitrogen in the form of snlphate of ammonia.

In the phosphate series, the best return Waé given by the plot which
received superphosphate of lime containing 80 . of assimilable phosphates per
acre, in addition to 80 1b. of potash as sulphate of potash, and 50 Ib. of nitrogen
as sulphate of ammonia.

iIn the potash series the best result was obtained on the plot to whieh 80 .

of potash were applied, in addition to 100 . of assimilable phosphates as super-
phospliate of lime, and 50 . of nitrogen as suipbate nf ammonia.
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SEASON 1886-8,

For the season 1886-8, in accordance with the results of previcus years,
the addition of nitrogen to the manurings with phosphate and potash gave in
all cazes increased yields, the increase varying with the amount of nitrogen used.
The best result was obtained where 80 T. of nitrogen as sulphate of ammonia
were applied in addition to 73 ih. of assimilable phosphates as snperphosphate
of lime. and 25 b, of porash as sulphate of potash.

In the phosphate series, the best result was obtained on the plot which
received, in addition to 40 1. of nitrogen as sniphate of ammonia, and 20 b. of
potash as= culphate of potash, 70 th. of assimilable phosphates as superphosphate
of lime.

In the potash series, the highest yvield was given by the plot which received,
in addition to 40 . of nitrogen as sulphate of ammaonia, and 80 1. of assimilable
phosphates as superphosphate of lime, 40 1h. of potash as sulphate of potash.

SEASON  1887-9.

For the season 1887-9. in the nitrogen seriex, the plot gave the best return
which received 40 H. of nitrogen as dried blood in January, and 40 Ib. as sniphate
of ammonia in July, in additien to 200 1. of assimilable phosphates as super-
phosphrte of lime, and 50 . of potash as sulphate of potash, half being applied
in Janunary and half in June.

In the phosphate series the best result was obtained on the plot which
received 380 ib. of mineral phosphates in Jannary, in addition to 25 v, of potash
as sulphate of potash applied in Janunary. and 25 b, of potash and 80 . of
nitrogen as sulphate of ammonia, applied in July.

In the potash series half of the plots were used for e\pt‘nnnen‘h with potash
a}:phml in January., and balf for experiments with potassic mannre applied
in June. The bhe return was giveu by the plot which received 60 I of potash
as sulphate of potash in January, in addition to 250 I of assimilable phosphates
az superphosphate of lime applied in Janunary, and 250 . of superphosphate of
lime, and 80 . of nitrogen as sniphate of ammonia. applied in June. ’

SREASON  1888-90.

FFor the season 1888-80. in the nitrogen series, the most satisfactory return
was given by the plot which received 80 b, of nitrogen as sulphate of ammonia
applied in June, in addition to 100 b, of assimilable phosphates as superphos-
phate of lime, and 60 . of potash as sulphate of potash, applied in June.

In the phosphate series the best result was obtained where 280 b. mineral
phosphates were applied in January, in addition to 60 . of potash as sulphate
of potash applied in January, and 60 . of nitrogen as sulphate of ammonia,
applied in June.

The plot taking the leading place in the potash series was that which
recetvesd 90 1. of potash as sulphate of potash, in addition to 75 . of assimilable
phosphates as superphosphate of lime, applied in Jannary, and 60 h. of nitrogen
as snlphate of ammonia applied in June.

In 1880, Professar Harrison was appointed to the post of Government
Chemist of British Guiana, and for the season 1888.20 both the agricnltural
and chemiecal work was carned on by the Agricoltural bupeuutendeut of
Barbados,

SEAsON 1880-01.

For the season 1880-01, the best resilt in the nitrogen series was obtained
on the plot which received 50 b. of nitrogen as sulphate of ammonia (155, in
January and 85 . in June), in addition to 80 Ib. of assimilable phosphates as
superphosphate of HHme, and 40 1. of potash as sulphate of potash per acre, haif
of which was applied in Januar’s‘ and the remainder in June. :

In the pliesphate series, the highest return was given by the plot whick
received 80 ib. of mineral phosphate in January, in addition to 40 %. of potash as
sulphate of potash (20 . in Jauoary and 20®. in June). and 60 b. of nitrogen as
sulphate of ammonia (15 I in Janunary and 45 b, in June).
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In the potash series, the best plot was that which h‘z?l received SO0 1h. of
potash as sulphate of potash (4016, in Jannary and 40 b, in June). in addition to
80 B of assimilable phosphates as superphosphate of lime (401, in Japuary and
40 . in June). and 60 b. of nitrogen as sulphate of ammmonia (15 b, in January
and 45 ®H. in June).

REANON 1800-2.

During the season 1880-2, the canes were s badly attacked by insect and
tTangoid diseases that it was bmpossible to draw any conclusions from the resules
of the experiments, which were also in some cases not in accordance with the
results of previous years.

In the nitrogen series the best result was obtained on the plov which had
received 60 Bb. of nitrogen as sulphate of ammonia, in addition to farmyard
manure, which was applied at the rate of 20 tons per acre before the canes were
planted.

In the phosphate series, the best plot was that which had received 286 i, of
mineral phosphates in January in addition to 60 th. of nitrogen as saiphate of
ammonia applied in June, and 90 . of potash as sulphate of potash applied in
January.

In the potash =zeries of experiments, the manuring which gave the best
return consisted of IR0 B, of potash as sulphate of potash applied in January,
in addition to 60 . of mitrogen as sulphate of ammonia applied in June, and
75 . of assimilable phosphates as snperphosphate of lime, per acre. applied in
January. .

SEASON  18591-3.

For the season 1881-3, in the nitrogen series, the best result was obtained
on the plor which received 6O, of nitrogen as nitrate of =oda in June. ia
addition to 73 of superphosphate of lime and D0 b, of potash as sulphate of
potash in January.

In the phosphate series the plot giving the best return was that which
received 100 . of assimilable phosphates as superphosphate of lime in January,
in addition to 60 lb. of nitrogen as sulphate of ammonia in June, and 100 . of
potash as sulphate of potash in January.

In the potash series, the best plot was that which bhad received 135 . of
potash as sulphate of potash, in addition to 60, of nitrogen as sulphate of
ammoiiia, and 75 . of assimilable phiosphates as superphosphate of lime.

RESUME OF RESULTS OBTAINED SINCE 1802-4,

Since the season 1892-1, the same quantities of the various manurial cousti-
tuents have been applied each year to the same plots, and the following is
a vésume of the results obtained for the past thirteen years-—that is up to the
season 1904-6 :—

There have been thirteen pilots In the nitrogen series, One of these has
received nothing further than the dressing of 20 tons of farmyard manuare per
acre, which. has been applied each season to all the plots: one received an
additional dressing of farmyard manure at the rate of 20 tons per avre, making
in all 40 tons per acre. The remaining eleven plots each rveccived =0 b, of
assimilable phosphates, applied as superphosphate of lime. and 60 b, of potash
as sulphate of potash. In the case of one -plot only. this has formed all the
manure applied. A second piot has received 10 . ot nitrogen as sulphate of
ammonia applied in June. another plot receiving 60 . and another 80 1. One
plot received 15 1h. of nitrogen as sulphate of ammonia in January with a farther
25 M. in June; another 15 k. in January and 43 . in June. One plot received
60 1. of nitrogen as nitrate of soda ; one received 13 b. of nitrogen as dried blood
in January and 25 1. in June; one received 15 . as dried blood in January aund
45 . in June; one plot received 10 . of nitrogen as dried blood in Janunary, aud
another $0 . of dried blood, also applied in January.

For the thirteen years the best result in the nitrogen series was that
obtaiued where 60 Ih. of nitrogen as sulphate of ammonia were applied in June,
in addition to the 80 . of assimilable phosphates and 60 Bb. of potash as sulphate
of potash, the average yield being 7,911 Ib. of saceharose per acre.
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In the phosphate series, there were ten plots, eight of which have existed for
thirteen years andgwo, the basic slag plots, for twelve years. ‘One plot received
only the dressing of 20 tons of farmyard manure per acre applied to all the
plots, and a second received an additional dressing of farmyard manure at the
rate of 20 tons per acre, making in all 40 tons per acre.  The remaining eight
plots received 15 I. of nitrogen as sulphate of ammonia, and 60 . of potash as
sulphate of potash in Fanuary, and 45 . of nitrogen as snlphate of ammonia in
June. In the case of one plot only, this formed all the manure applied. One
plot received 40 M. of assimilable phosphates as superphosphate of lime in
January, another received %0 th. and yet another 120®m. To one plot was
given 40 1. of assimilable phusphates as superphosphate of lime in Jannary,
and 401, in June, while another received 801, in January and 80, in June.
The ninth plot received 80 ®h. of phosphate as basic slag in January and the
tenth 100 . at the same time.

In the superphosphate portion of this series the best resnlt has been that
given by the plot which received only 60 1. of nitrogen as sulphate of ammaonia
(15 tb. in January and 43 . in June), and 60 B. of potash as sulphate of potash,
that is, the plot to which no phosphate has been applied. The average yield
for the thirteen years was 5,150 . of saccharose per acre.

In the basic slag portion of the phosphate series, which was carried on for
twelve years, the best result was obtained on the plot which received 100 L. of
phosphate as basic slag, the yield being 8,446 . of saccharose per acre. For the
same twelve years the average yield of the po-phosphate plot was 8,408 1. of
saccharose per acre.

On Lower Bay Tree field for the six years, the average yield in the no-
phosphave plot was 8,263 Ib. of saccharose per acre,-and on the plot which received
the 100 . of basic slag, the average yield was 8,807 th. Onp the other hand, the
basic siag plots in Summervale field, which received respectively, 80 and 100 1b.
of phosphates per acre, in addition to the nitrogen and potash that all the plots
received, gave %063 and 8,085 . of saccharose per acre; while the no-phosphate
plot gave an average vield of 7,546 1. It is worthy of note, however, that
the two plots in Summervale field on which the basic slag gave better results
than the no-phosphate plot, are plots the soil of which is somewhat clayey. 1t
is therefore probably fair to assume that the increase is due in great measure
to the lime in the basic slag, and not to the phosphoric acid.

In the potash series of experiments there were nine plots, one of which
received only the dressing of 20 tons of farmyard manure per acre applied to
wll the plots, and one an additional dressing of farmyard mmanure at the rate
of 20 tons per acre, making in all 40 tons per acre.. The remaining seven plots
each received 15 . of nitrogen as sulphate of ammonia in January and 45 B, in
June, as well as 80 th. of phosphate as superphosphate of lime. Four plots
received 140, 60, 80 and 100 Ib. respectively, of potash as sulphate of potash in
January. One plot received 30 . of potash as sulphate of potash in January
and 30 1. in June, and one received 40 th, in Janunary and 40 th. in June.

The best result obtained in this series for the thivteen vears was on the plot
which received 80 1. of potash as sulphate of potash, in addition to 13 B. of
nitrogen as sulphate of ammonia in Jannary and 45 . in June: and 80 b. of
phosphate as superphosphate of lime, applied in January, the average yield
being 7,738 . of saccharose per acre.

MANURIAL EXPERIMENTS AT LOCAL STATIONS,

Manurial experiments on an extensive secale were laid down soon after the
establishment  of the Imperial Department of Agriculture, and were carried ont.
with the permission of proprietors and attorneys of the estates, in the black-soil
districts at Belle, Foursquare, Hampton, Ruby. Balls : and in the red-soil districts
at Hopewell and Blowers estates. The object of these experiments was to
ascertain how far resnlts obtained formerly only in black soils would hold for
red soils, and how far the results obtained in one biack so0il at Dodds wonld hold
in other black soils under somewhat differént climatic conditions. In addition,
a much larger number of points came under experiment than was possible in the
area available at Dodds, snd iinally, ratoons which had previously not come
under experiment were included. The results are too volaminous to be set ont
in detail in this report, but some of the more important points may briefly be
referrved to. _

Ir is nsual in Barbados to apply, before pianting the canes, from 10 to 40 tons
of monlded farmyard manuare, consisting of a rotted mixture of cane trash,
animal excreta, and mould. When this farmyard manure is not available, it is
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sometimes made up by sheep mauure, or sheep manure and green dressings turned
n. The experiments showed that where farmyard manure was not applied. large
and remunerative increases of yield of cane followed the application of nitrogen

(as sulphate of amrmonia or anitrate of soda), of phosphate as superphosphate, and

of sulphatve of potash.

In experiments where a large guantity (generaliy 30 tous per acre and
upwards) of farmyard manure was applied, the results were markedly differeat.
To such plots, the applicastion of sulphate of ammonia, and, on the whole, to
a lesser extent, nitrate of soda. produced varying, but generally Iarge and remun-
erative increases of yield, both in the case of plants and ratoans, but especially
in the case 0of ratoons. The guantities indicated as most favourable were about
200 . sulphate of ammonia to plants, and 300 to 400 h. sulphave of ammonia to-
ratoons. The plots that received phosphatic applications in the form of super-
phosphate or basic slag, gave very different results from those whieh up to that
time had been indicated on the plots at Dodds. In the majority of cases, there
was no increasc in plant canes as a result of the application of phosphate, and,
on the contrary. a small diminution often followed the application of basic -i1g,
its alkalinity notwithstanding. It is not clear at present whether phosphate
when applied together with potash is beneticial in the case of ratoon canes.

The plots that received potash showed, on the whole, an increase of yield
both in plants and ratoons. but in some cases the application was, at low sugar
prices, but barely remunerative. In practice. an application of about 80 h. of
sulphate of potash containing some 10 b, potash appears, on the whole, to be an

ample one.

In more recent years, the vesults at Dodds have tended towards agreement
in respeect of phosphatic applieations with the results obtained elsewhere, and
there can be no doubt that the large proportion of phosphates, which nsed to be
the predominant ingredient of the mixed commercial manures a few years ago,
has been shown to be nnnecessary.

The application of slaked lime to heavy soils at the rate of about § ton to
the acre has been shown to be followed with very profitable results, especially
in heavy soils. This is doubtless mainly due to the floceulating action of lime on
the fine particles of clay leading to an improvement in the texture and drainage

of the land.

These large scries of manurial plots which have been brought to a close
have served a valuable purpose both io extending the experiments to ratoon
canes to red soils, and in showing in what directions we must modify the con-
clusions obtained at Dodds to plantations where the climatic and other conditions
are different. They have served also to show that the application of certain consti-
tuents of artificial manures may profitably be applied to cane land that has
received heavy applications of farmyard manure, and to indicate that the kind
and amount of application of artificials will depend upon the varying conditions
of individual estates, and especially upon sthe amount of farmyvard manure
applied : so that ultimmately, just as a planter must determine for himself. the
seedling var 1ety most suitable for his needs, so must he use his own observation
and discretion in determining how to apply the resuits of these manurial experi-
ments to his own individual needs.

TILLAGE EXPERIMENTS.
DURING THE SEASON 1301-3,

At Hampton plantation a very level 6l-acre field {Drinkwater field) was
marked ont into ten large strips and subjected to the different processes of
tillage detailed helow.

The strips differed somewhat in length and width : the width in different
strips varied batween ten and fourteen holes. The results are ealculated to the
AcYe.

Numbers of Plots. Tons of cane.

{ Subsociled close: lined 6 x 6 feet: cane holes
l dug : manured and cultivated in the usual
1. 6 ‘ estate manner. .
Mean results 1575
[ Ploughed flat with Dlsc plough turnlug‘ under
' farmyard manure 8 inches deep: cane
e 7 holes dag: and cultivated by ordinary

i estate methods.
4 Mean results . e
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Numbers of Plots. ’ Tons of cane.
Subsoiled close ; furrows opened with monld-
" bodird plough 6 feet apart; manure
< spread on banks: and eanes planted . in
furrow 6 feet apart.
{ Mean results i 14°94
i Ridged with Disc plough, turning under farm-
’ vard manure 8 inches deep: planted in
. rows in bottom of furrow : cultivated with
’ Diamond cultivatvor : and trashed as nsunl.
L Mean resnlts . .. 13-20
[ Subsoiling opened one way : forked piece of
' land left between cane holes: and culti-
‘ vated in the ordinary estate way.
Mean results 14-20

5,10

It will be seen that an extreme difference of 23 tons of canes per acre occur-
red between (1) the most favourable plots, and (2) the least favourable plots.

(1) The most favourable plots were subsoiled close, cane holes dug and
manured, and enltivated in the usual estate manner.

(2) The least favonrable plots were ridged with the Dise plough turning
under farmyard manure 8 inches deep, the canes being planted in rows at the
bottom of the frarrows and cultivated with the Diamond eultivator.

EXPERIMENTS ON CHEMICAL SELECTION.

A Sandy Lane a portion of a Held arranged fov irrigation was laid out in an
experiment. to ascertain whether it is possible to increase the richuess of a given
variety of the sugar-cane by continually replavting from the richest individaal
canes and stools as determined by chemical analysis. For six snoecessive years
the richest ecanes from the richest stools were replanted in one series of plots,
and the poorest canes from the poorest stools were replanted in another series of
plots, so that if any differences were produced between these two series, those
differences might be increased each yvear of planting antil they became sufficiently
great to be observable. The resnlts, however, went to show that no such
differences were produced by this process of © chemical zelection.”

THE COTTON INDUSTRY.

About June 1902, just about the time that the results of experiments in
growing cotton, started by the lmperial Department of Agriculture at St. Lucia
and Montserrat, were published, a number of planters in Barbados commenced
growing the crop, the principal ones being Mr. A. Cameron and My, H. ¥. Thorue,
M.C.YP. The area planted in cotton that yvear was about 16 acres. The result
of these experiments proved so satisfactory that the caltivation of cotton was
enthusiastically taken up by a number of planters.

At the beginuing of 1903, on the suggestion of the Imperial Commissioner of
Agricaltare, the Agricultnral Society appointed a Committee of their body to
co-operate with the Imperial Department of Agricaltuae in furthering the
eatablishment of the cotton industry. The Committee consisted of the Hon.
¥, J. Clarke, M.A., M C. P, Chairman : Hon. Sir Daniel Morris,. K.CAM.G., Measrs.
J. R. Bovell, F.I.S., .08, G. 8. Bvelyn, A. Cameron, H. E. Thorne, M.C.P,,
J. J. Law, Dr. C. E. Gooding, M.C.P,, and Professor J. P. &’ Albuguergue, M.A.,
F.IC. F.CSS,

At this time, Sir Daniel Morris, the Imperial Commissioner of Agriculture,
perceiving the great possibility for the West Iadies that lay in the  cotton
ndustry, paid a visit to the Sea Islands, accompanied by Mr. J. K. Bovell, made
a complete study of the methods of cotton cultivation, as well as of seed selection
and ginning there practised, arranged for the engagement in the West Indies of
a Sea Island cotton expert, and clinched the matter by purchasing about £300
worbh ofthe best Sea Island votton seed. The wisdom of this purchase was shown,
when in a following year the further supply of seed from the Sea Islands was
prohibited. T'his visit and its consequences formed the turning point in the cotton
industry, and it has been aptly expressed by a Barbados planver that the
Imaperial Department gave at the very beginuing a start of at least ten vears to
cotron growers in Barbados. Sinece that time the Department has msaintained

"
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and improved the guality of the seed by its continued work on selection, and has
preserved the industry from the extinction threatened by insect pests and
fungaoid diseases, by the unremitting vigilance exercised through the technical
officers of the Department.

About the same time the Agricultural Society petitioned the Governor-in
Executive Committee, asking him to submit and recommend to the Legislature
the passing of a Resolution for £250¢ for the purpose of erecting a small factory
for ginuing the cotion that had been grown. The Laegislature readily voted cthis
sum : but before the factory could be erected. so muaeh progress had been made
with the industry that it was seen that a factory of the small dimensions origin-
ally suggested would not be capable of ginning, within reasonable time, all the
cotton  sent to it. Then., at the request of the Imperial Commissioner of
Agrienlture. the Governor-in-Executive Committee was goad enough to loan to
the Cotton Committee a building originally erected in the parish of Christ Church
at a cost of £283, for the purpose of serving as a smallpox hospital, but which
had never Leea used. The building. which was 100 feet long by 26 feet wide.
was, with the assistance of a number of the planters, who lent carts and waggons,
moved iuto Bridgetown and erected on the Pier Head ; a boiler and engine were
purchazed, and a gin and baling press. whichh had been loaned by the British
Cotton-growing Association, were put up.

From 1¢ acres of cotton grown in 1802 there were ginned 4.286 . of lint.
in December 31903, the Cotton Committee, finding that the funds at their
dispo=al were in=uflicient for the completion of the factory, applied to the
Governor-in-Hxecutive Coinmittee for an additional grant of £120 for that
purpose, and in the following month the Legislature, on the recommendation of
his loxcelleney the Governor, were good enough to vote that sum.

At the beginning of 1904, Mr. Seabrook the eotton ginuning expert, who had
been engaved by Sir Dantel Morri= in connexion with the erection of factories in
the West Indies, arvived in Barbados and rendered valuable assistance in setting
the gins and showing the persons iu charge of the factory how cotton should be
ginnad amd baled. i

In 100, the Governor-in-Execative Committee authorized advances to
peasants and other small growers, an the seed-cotton sent to the factory, to the
extent of £275. The amounts of the luans were deducted from the proceads of
the cotton shipped. and the balance wu= paid to the growers.

tn Decemmber 1001, o disintegrator. loaned to the Commiteee by the British
Cotton-growing Association was erected for the purpose of crushing cotton seed,
thu= enahling the seed to be readily used for feeding the estate animals.

For the seaszon 1903-4, about 200 acres were planted in cotton, from whiclh
the Barbados Cotton Central Factory received seed-cotton which yielded
104,923 . of lint.

In January 1903, a baling press similar to those used in the Sea Island= for
baling long-stapled cotton was imported by the Committee, and erected. The
old baling press which had been sent out in the first instance by the British
Cotton-growing Association was, at the request of the Imperial Commissioner of
Agricultnre, sent to the island of St. Lacia.

In 1905. owing to the rapid advances made in growing the cotton, the
F.egislature loaned the Coston Committee £1,200, at the rate of 6 per cent. perv
anmim, for the purpose of making advances to the. peasants and other small
proprietors on the seed-cotton sent by them to the factovy.

The first wear the cotton was ginned, baled, ete., at the rate of 14d. per ..
the price nsualby. charged in the United States of America. At the end of that
year. however, the Cotton Committee found that it was possible to refnnd o
the cotion growers id. tor every pound of lint ginned. The following year they
charged 1d. per ., and at the end of the season they <vere able to return
a further }d. per M., the charge for ginuing and baling being thus redunced
to . .

For the season 1901-5, about 1,647 acres were planted with cotton in
Barbados. and froni this area the Central Factory received seed-cotton. which
vielded 215,500 Th. of lint.

On November 1, 1905, the factory with its appurtenances. was with the
approval of the Governer-in-Executive Committee and the Legislatare, trans-
ferred to the Barbados Co-operative Cotton Factory, Litd., A company that had
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been started for the purpose, for £600 first mortgage debenture bonds, at 8 per
cent. per annum, the bonds to be redeemed at any time within twenty-one years
at the option of the company. The Barbados Co-aperative Cotton Factory. Litd.,
also agreed to pay to the British Cotton-growing Association the suun of £150
for the gins and disintegrator at the factory belonging to the Association.

The following table shows the progress of the cotton industry since its
institntion, as indicated by the quantity of lint, ete., exported from the ginneries
Lad., and Messrs. H. E. Thorne &

of the Barbados Co-operative Cotton Factory,

Son :—

HSTIMATED QUANTITY AND VALUE oF CorroN EXVvORTED FROM BARBADOS

DUrriNG THE PBRIoD 1902-7.

| - ¢ Valoe of
Year. plftfsgd. Lint. Seed. ot e, 555‘;1% v o }
. - - o N —
1902-3 16 3,550 13,150 £318
1003-4 800 | 102,061 472,510 | £32,388 £1,055 £13,443 3
1904-5 1,647 : 344,282 846,882 £20,869 £1,800 , £22.759
1805-6 2,000 479,418 1,179,468 £30,363 £2.633 ‘ £32.006
1906-7 5,000 852,408 2,042,840 £72,326 ' £4,560 l £76,376 ‘

As will be seen from the above table, the progress of the 1nduatry is hxgh}y
ereditable to the pilanters and others who have hbrought it to its present
condition. Still, there are a number of planters who have failed to recognire
the desirability of paying the attention to the industry whieh its importance
demands. Fields are still to be seen so thiekly over-grown with the cotton
plants that the bolls are dropping for the want of sufficient light and air.
Futhermore, on some estates, in earrying out operations against the cotton worm,
Paris green and lime are dusted so heavily on to the leaves that the latter are
unable to perform their functions., with the resualt that the bolls, not being
sufticiently nourished, often drop in large numbers. )

COTTON MANURIAL EXPERIMENTS.

In 1905, owing to the rapid increase of the cotton industry, it was deemed
desirable to institute a series of manurial experiments for the purpose of
ascertaining the requirements of the Sea Island cotton plants under the soil and
climatic conditfions existing in the different districts of the island. 'The objects
of the experiments iwere to ascertain (1} the -gquantity of nitrogen needed to
produce the best results when combined with sufficient phosphoric acid and
potash to enable that constituent to exercise its full effects : (2) to ascertain in
like manner the requirements of the cotton plant with regard to phosphorie
acid when combined with sufficient nitrogen and potash, and (3) its require-
ments as regards potash when combined with the necessary amount of nitrogen
and phosphoric acid. '

The experiments for 1805 \rere conduacted on two estates. On one estate,
unfortunately, however, owing to the attack of the black scale (Lecaniwrrn
nigrum), the results could not be taken into consideration. On the other,
the results were eminently satisfactory. The plots were divided into four
series :—

1. No manure series.
2. Nitrogen series.
3. Phosphate series.
4. Potash series.

In. the nitrogen =series, each plot recsived 60 ™. of phosphoric. acid as
superphuspha.te of lime, and 20 . of potash as suiphate of potash. One plﬂt
in the series received nothing further, buat the other three plots received in
addition 10, 20, and 30 . of nitrogen respectively. .
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in the phosphate series, each plot received 20 Ih. of nitrogen as sulphate of
ammoiuia, and 20 . of potash as sulphate of potash. One plot received nothing
Fuarther. The other four plots received 20, 30, 80, and 80 b. of phesphoric acid’
respectively, as snperphozphate of lime.

In the potash series, each plot received 20 ih. of nitrogen as sulphate of
ammonia. and 80 ., of phosphoric acid as superphosphate of lime. In the case of
one plot this formed all the manure supplied. The other three plots received
10, 20. and 30 M. of phosphate respectively, as sulphate of potnsh.

In the nitrogen series, there was a proportionate increase in the return as
the result ot the addition of nitrogen. The best result was obtained where
nitrogen as sulphate of ammonia was applied at the rate of 30 b. per acre. The
increased yield amounted to 270 I, of seed-cotton. This was estimated to be of
the value of 7e¢. per b, and after deducting the cost of the manure, the profit
over the no-nitrogen plot was $9-36, and over the no-mannure plot $10°11.

In the phosphoric acid series, the best results were obtained where 10 th. of
phosphoric acid as superphosphate of lime swere applied. The increase due to
manuring was 281 . of seed-cotton. and after deducting the cost of the manure,
the profit over the no-phosphate plot was $14°'87 per acre. and over the no-manure

plot $12-99.

In the potash series, the most satisfuctory returns were given where 20 . of
potash as sualphate of potash were applied. The increase in this case, due to
manaring. was 1946 %, of seed-cotton, and after dedneting the cost of the maunure,
the protit by manaring over the no-potash plot was £1-77 per acre, and over the
no-manure plot $5-035,

COTTON SKED SELECTION EXPERIMENTS.

In addition to the manurial experiments, experiments were started in 1965
for the puarpose of maintaining, and, if possible, increasing the gquality and the
guantity of the cotton grown upon the acre. With that object in view, the
best plants growing in the field on four estates were selected. The plants thus
selected in the field were free from disease, cone-shaped with plenty of lateral
branches. short internodes, i.c., plants capable of bearing & large number of bolls,
To each plant was attached a numbered label and a plece of red tape, and by the
side of the plant was placed a pole which reached above the level of the plants
s0 that it could be seen from a distance and the marked plaot easily found. At
the same time a number of Osnaburyg bags for holding the cotton, and numbered
to. correspond with the numbers attached to the plants, were obtained. As
soon as the cotton from each plant was, ripe, it was carefully picked and put
in the bag numbered to ecorrespond with the number of the plant, and sent to
the office of the Tmperial Connnissioner of Agricnlture. There it was examined
by Mr. Thhomas Thornton, A.IR.C.S., Travelling Inspector in connexion with
Covton Investigations, with the object of ascertaining the length of the staple,
the proportion of lint to seed. the proportion of weak fibres, the fineness and
silkiness of the fibres, et. The seed from the best plant on each estate was
kept separate from the remainder and returned to the estate to be planted in
a plot by itself, from whence the best plants were selected the following year.

These experiments have now been carried on for two years of the period
under review, and the results have so far been satisfactory.

EXPERIMENTS WITH SWEET POTATOS.

In 1001, an effort was made to ascertain the best kinds of sweet potatox
eultivated in Barbados, by growing a eertain number of each variety under
similar conditions, and twenty-eight varieties were planted on lands rented by
the Tmmperial Department of Agricnlsure from Waterford estate. The plants grexw
svell at first, and at one time there was every prospect of satisfactory results
being obtained. Unfortunately, however, as soon as they were about two months
old they were attacked by red spider, and other insect pests which were then
prevalent in Barbados on sweet potato plants, and so great was the injury doue
that it was impossible to get any reliable dasa from the experiments.

In Juue 1902, anotber effort was made to carry out these experiments, aud
the Tollowing twenty-eight varieiies were planted in Foaster field at Waterford,
viz: Baiker, Bequin, Blue Bird, Bout Heel, Bruss Cannon, Caroline Lee, Cover-
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the-Waorld, Fill-the-PPot, Fire-Brass, Honeychurch, Hnarley, Joe Mende, Johns,
Love Drops, Minuet, Moffard, Red Bourbon, Red Sealy, Trinidadian, No l. from
Trinidad, No. 2 from- Trundad No. 4 from Trinidad, Vibncelonian, White
Bourbon, White Gilkes (8 months), . White Gilkes (6 months), White Mary,
White Sealy.

In the following September the plants suffered from small green caterpillars
and Hea® beeties, which fed upon the leaves; but Mr. Maxwell-Lefroy, then
Entomologist of the Department sprayed them with a mixture of Paris green,
lime, molasses and water. This had the desiredeffect, and soon the vines were free
from insects, and remained so until the potatos were dug up. In spite, however,
-of the prompt measnres taken to eradicate these pests, they appear to have affect-
-ed the yield, as the weights per acre of some of the varieties were below the
average yield of sweet potatosin Barbados, The best results were obtained from
the White Gilkes (6 months), which gave 11,118 Ih. per acre, ITurley 10.275 1,
Minuet 9,903 b., and Vincelonian 7,823 Ib. The lowest yields were obtained from
Fill-the-Pot, 2,782 1., White Mary 1,984 ., and Red Bourbon 1,019 I,

A full analysis was made of the roots and vines, and the results were pub-
lished in the West Indiase Bulletin (Vol. ¥V, p. 112,

THE SWEET POTATO AND THE YAM INDUSTRIES.

‘With the object of starting an export trade in sweet potatos from Barbados
to the United Kingdom., the Imperial Commissioner of Agriculturc for the West
Indies, in May 1901, addressed a circular-letter to various firms in London,
offering, in the first instance, to deliver at their address, free of cost, a barrel of
sweet potatos once every fortnight by the Royal Mail steamers. Theze potatos
were given by various planters who were desirous of assisting in starting the
industry. The Commissioner also arranged ot the same time for the distribution
of Jeaflets giving bhints as to the best methods of cooking and asing these
vegetables. From then onward, a small trade has been maintained in them. the
Army & Navy Auxiliary Co-operative Supply, Ltd., of Francis St., Victoria St.,
Westminster, S.W., taking 2 barvels per month, and Messrs. Jas. Philip & Co.
{now the West Indian Produce Association, 1.td.), taking 5 barrels.

Soon afrer the shipments of the sweet potato were begun, shipments of the
yam were alzo made, and a small guantity of these have bheen regnlarly sent
during the season to the Army & Navy Auxiliary Co-operative Supply, Ltd.,
and to the West Indian Produce Association, Litd.

BEE KEBPING.

At the beginning of 1901, Mr. W, K. Movrison, the bee expert, whose services
had been engaged by the Imperial Commissioner of Agriculture for the purpose
of assisting persons desirous of keeping honeyv-bees, arrived in the island and
afforded considerable help and information not only to the novices in bee
keeping, but also to many others who had started keeping bees, but who
were not quite conversant with the requirements of a well-equipped apiary.
Many of the latter, in fact, were keeping their bees in old kerosene
cases. Owing to the interests created in the industry, a number of hives
and accessories were imported for beekeepers in this colony. Unfortunately,
however, owing to the scarcity of honey-producing plants in Barbados, the
production of honey has not increased as it was hoped would be the case.

FUMIGATION OF PLANTS.

Owing to the danger of the introduction into the isiand of new insect pests:
and fungus diseases, in 1905 the Governor-in-Executive Committee, at the.
suggestion of the Commissioner of Agriculture, made provision that all plants,
cuttings, buds, buibs, roots, seeds, and aiso frnits and vegeiables intended for
propagation a,nd not for consumption, imported into the island, together with
the packages, boxes, etc., should be fumigated or disinfected, or both fumigated .
and dlsmfected .
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Since September 4, 1905, on which date the system of fumigation was
inaugurated, the importers of plants, seeds, ete. have been reqguired to submit
them for treatment.

From September 1 to December 31, 1805, forty-six consignments of plants
were fumigated, while the number of consignments treated in 1806 reached 197.

DISTRIBUTION OF ECONOMIC PLANTS.

The receipts for the sale of plants, ete., for the past five years, i.e., from
1902-8 inclusive, amounted to £82 12a. aid.

The plants distribuated during that period locally and abroad are as follows 1—

Cane plants 79,198

Seedling Cane B. 208 G 14 tons.
Yams, 6,989 1b. (& plants to 1 1. ) 34,945  plais.
Sweet Potatos for planting .. . 262 1, :
Fddos . 445
Banana suchets .- 768
Vegetable seeds™ e e e 13 packets
Eschalots .. 3 "
Artichokes s ... s 2 .
Turmeric 6 .,
Leguminous pla,ntm, ete., ... . . 326 gallons.
Cassava cutbings - .. ... . 812

Ground nuats ... 612 1.
Avocado pear ... 17 plants.
Grafted Mango .. 16 s
Palmms and ornamental pla.nts 2,064 .
Palms and ornamental plants dlstnbuted for Arbcu Day 899 o
Mahbogauny seed 9 barrels.

ECONOMIC IPLANTS IMPCORTED AND DISTRIBUTED LOCALLY.

Grafted Mango plants 147
Budded lLimes .. .. e .- 31
s Oranges ... PR 255
. Grape fruit ... e P 21
. Citron 5
. Tangerine ... 6
. Mandarin ... 3
Shaddock ... 17
Lemon plauts 25
Nutmeg .. 50
Cacao . e 50
Pine-apple suckers - 663
Cocoa-nuts 224
Yampie.. 136 b
Bliss Tmumph Seed Puta.tos 36 Larvrels.
‘White Union seed . . 380} .
Red Onion seed 2675 ..
Cabbage sesd e . s cen 3 ..
Tobacco seed 2% .,

" LOCAL AGRICULTURAL SHOWS.

Since the inauguration of the Imperial Department of Agrieulture, eight
local Shows have been held with the object of improving the material weifare
of the peasant proprietors, tenants on sugar estates, ete. At these shows money
prizes nre awarded for the best exhibits of small stock, ponltry, Vegetab]eaS fruit,
starches. honey, Sea, 1sland cotton, ete. The first show was held in 1901, at
Hopewell, and siace then local Shows have been held at Blowers in 1902, Todds
1903, Lower Estate 1904, Dunscombe in Janunry 1905, Bushy Park in December
1903, Maynards 1006, and Applewhaites 1907, Since 1902, a special class has also
been provided for clnlfh‘en from the Elementarvy Schnols, to whom prizes are

* This does not include the seeds distributed to peasants and others who are Jikely to exhibit
at the loval Shows.
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awarded for plants grown by them in half-barrels, tubs, pots or boxes, and for
produce grown in the school gardens. In 1807, twenty-eight prizes were awarded
in this class. Diplomas of Merit are also offered to the large proprietors for the
best exhibits of canes, vegetables, Sea lsland cotton, bananas, etec. These Shows
have becn held in different parts of the island. so that the peasants of éach
district may have the advantage, as it were, of the object-lessons incenleated by
the exhibits brought to their doors.

CANADIAN AND OTHER SHOWS.

in 1902, Barbados was represented at the Exhibition held at Toronto; Canada,
and in 1903 it was represented at the Kxhibitions held at FToronto and Ottayea.
In 1906, A Permanent Kxhibition Committee (of which the Agricultural Superin-
tendent was a member), was appointed to prepare exhibits for any exhibitions
at which it may be decided for Barbados to be represented.

Exhibits of the principal products of the colony were sent to the Toronto
and Halifax Exhibitions held in Augurt and Seprember, both in 1906 and in
1907. The dnty of receiving. preparing, and forwarding these exhibits has to
a great extent been undertaken by the Local Department of Agriculture. In
addition, in 1904, exhibits were sent to the Royal Horticultural Society’s Show,
and these were so satisfactory that « Gold Medal was awarded to Barbados.
Exhibits have also been prepared for the past three years for the West Indian
Produce Association, Ltd., London. and the Royal Mail Steain Packet Co., Ltd.,
for the purposes of display at the Royal Hortvicultural Society’s Show. In 1007,
a small pnmber of exhibits was also prepared and sent to the Liverpool Colonial
Produets Exhibitions.

EXPERIMENTS WITH LEGUMINOUS PLANTS.

In 1800, experiments with different varieties of leguminous plants were
undertaken with the object of ascertaining the comparative values of a certain
number of different varieties as animal fodders and as green dressings. The
vines from each plot were cut and the roots dug up, and both: the plants
and roots weighed and analysed.

The detailed results of these experiments were attached to the Sugar-cane
Experiments Report for the season 1898 to 1900, to which persons interested
are referred. It may, however, be mentioned, that owing to unsuitable weathex
conditions, the canes planted in the portion of the field in which the legunminous
plants were grown were not as good as the remainder of the field. This was
apparently due to the fact that the leguminous plants dried the soil to such an
extent that there was very little moisture left in it for growing the young canes.
Plants svith thin leaves, snch as those inclided in the experiments are known to
transpire a large quantity of water.

The following table gives an extract showing some of the results obtained
with the more favourable varieties :-—

i

; POUNDS PER ACRE.
Name of Plant. T o
Total meight | Orewic | Nirogen.
“Bengal bean ... 17,520 ] 8,802 120
Velvet bean ... ... .. .. 12,600 1 osese | 96
Louisiana cowpea .- 11,786 2,780 70
Monkey pea ... e . 11,160 1,.620 53
Woolly pyrol ... 9,576 2,481 57
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The outcome of these experiments was to show that snatch crops of leafy
plants, like the Leguminosae, must be grown with caution on the thin sscils of
Barbados, and that they should be grown sufficiently early to be ¢ut not later
than the middle of September, so that tinmie may be allowed for tillage and the
accumulation of moisture near the surface for the following planting of canes.
In placez where this cac be done, the Bengal bean and velvet bean show,
according to the above resualts, considerable advantages over the woolly pyrol,
the most commonly grown leguminous green dressing in Barbados. The
following is a list of the plants tried in the experiments : Bengal bean, velvet
bean, Louisiana cowpes, monkey pea, woolly pyrol, flax red cowpea, houvse
bean, saddle back cowpea, calico cowpea, everlasting cowpea, bilack cowpea,
speckled cowpea, white cowpen, Dolichos foruosus, Vigna Catjang, Smith
No. ¢ cowpea, Dolichos culiratus, red cowpea, unknown cowpea, new era cow-
pen, clay cowpea, Dolichos sp. (?), couch cowpea, mulatto cowpea, Phaacolits
semierectus, Cuyanopsis sp., black eyve cowpea, Phaseolus helvolus, red yeliow-
hull cowpea, coffee cowpen.

THE BANANA INDUSTRY.

ITn May 1902, the local Superintendent of the Royal Mail Steam Packet
Company invited the Imperial Commissioner of Agricunlture to test a new
banana carrier, in which it was proposed to convey bananas from the West
Indies to England. The inventor, who had had considerable experience in ship-
ping froit from the Canary Islands, was anxious to devise a plan whereby West
Indian bananas could be taken to Engiand so as to arrive in as good condition
as those from the Canaries.

In order to ascertain whether the new carrier was any improvement on the
method adopted by the banana growers in the Canary Islands, a bunch of
bananas was at the same time packed in the usual Canary Islands’ fashion by
wrapping it in cotton wadding, paper, and then, in the first instance, wood-wool.

Both bunches of bananas arrived in fairly good condition, and the following
report was commuanicated from England to Captain Owen, who forwarded a copy
to the Imperial Commissioner of Agriculture:—

‘The two bunches which T saw at your office this afternoon just in from the
‘West Indies were in excellent condition. From their freshness and good. green
colour they might have come merely from the Canaries. The bunch packed in
the “ Canary ”’ fashion had a particularly fine and clean appearance, but I fear
the packing will be found rather too hotas a general rule. Owing to a mistake
in the way of placing the bunch iu the new ecarrier, this one was not guite so
good. But what particularly impressed me was the fact that both bunches are
not the usual West Indian kind of banana (thie Gros Michel) but are the Chinese
or Cavendish banana, which is the variety imported so largely from the
Canaries. If the Cavendish banana proves on trial to carry  better than the
other, an impetus in the West Indian fruit trade should follow. because this is
the kind which is preferred in the English market.'

Soon after this report was received, i.e., in the following July, two bunches
of Cavendish or dwarf bananas, packed like those sent from the Canary Islands
were forwarded to Covent Garden. These arrived in good condition and sold for
18s. 10dd. From then on, with the help of Messrs. W. Pink & Sons, and the
Royal Mail Company (the latter at first taking the bananas freight free), an
effort was made to establish a banana trade between Barbados and England.

At fArst, either from want of knowledge as to the best time to cut the frait,
or from the fact that the shipments took place in the hot season, when it has
been shown that bananas are apt to spoil if carried in the ordinary hold, several
of the shipments arrived over-ripe, and with & large number of the bananas in
a rotten condition. Later on, however, the difficulty was to some extent
overcome, and in the cool season the bananasalmost invariably arrived in good
condition. The trouble recurred again, however, with the return of the hot
season, and in the hope of remedying matters, the Royval Mail Company installed
a system of cold storage on the s.s, * Tagns.’ This system, however, proved nnsuit-
able, and after an entire consignment of bananas was lost, the company installed
Hall’s system of cold storage on the s.s.* Tagus’ and * Trent." On the first voyage

-.of the s ‘Tagus’ after the installation of this system, the fruit arrived in
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England in good condition, usot one bunch spoiling en rouie. On the pnext
voyage, however, the Royal Mail Company leased a portion of the cold storage
hold to a gentleman in Jamacia, in consequence of which most of the Barbades
bananas had to be put in other parts of the steamer, with the result that of
1,074 bunches shipped, sixty-eight arrived rotten, and over 300 were ‘over-ripe
and spotty.” From the beginning of 19065 up to July of that year, the bananas
carried in the ships fitted with cold storage arrived in good condition. From
July, however, bananas were shipped in sueh guantities from Trinidad that
# considerable amonnt of the frinit intended for shipment from Barbados was
excluded from the cold storage holds, and had te be put in other parts of the
vessels. The bananas consegnently arrived in such bad condition that from
October 3. 1905, to March 31, 190§, the net amount realized for the 10,489
bunches shipped during thsat penod was about 2d. per bunch. "As the cost
of the erates. packing, etc., amounted, on the average, to ls. 2d. per bunch,
‘the planters, in addition to losing their fruit, had to pay about 1s per bunch
towards the freight and other expenses. The rvesult of this was that the
growers discontinued shipping and destroyed their plants.

From April 1906, owing to the fact that only a few bananas were shipped
from Barbados, it was found possible to earry these in the cold storage holds
along with the fruit exported from Trinidad. To show that the loss incurred
during the close of 1805 and the beginning of 1906 was entirely due to the fruit
not being carried under proper condition, it may be mentiuvned that the 604
bunches shipped from the beginning of April to the end of December 19006,
arrived in: England in good condition and realized, after paying the shipping and
selling expenses, 2z. 61d. per bunch.

THE ONION INDUSTRY.

1n 1802, an effort was made to establish an onion industry in Barbados, and
to that end, on the reguisition of a number of planters, the Cowmmissioner of
Agriculture imported 18} b. of white, and 19} . of red onion sced from Messrs.
Hamilton & Co., of Teneriffe. This seed swwas grown on a number of estates, and
on the whole, the results were satisfactory.  So successful had beea the results
for 1902, tha.r, in 1903, a further lot of 96 . of white, and 78 . of red onion seed
was imported on behalf of the planters. At one time it was suggested that onions
should be shipped to the United States’ market, aud information with reference to
the size and cost of crates, pro forma sales, ete. was obtained. As, however, the
planters found a ready sale for the crop in Barbados, it was disposed of loeally.

In 1904, 1794 b, of white aud 1174 . of red onion seed were imported by the
Commissioner of Agriculture. In 1903, 52% . of white aud 103 . of red. and in
1906, T1ih. of white and 8 . of red onion seed were imported.

Ou the whole, the onions grew satisfactorily, bnt unfortunately, iu one
season the crop was attacked by some disease which caused the upper portion of
the bulb at the base of the leaves to rot, while in another year the crop suffered
from attack by thrips. Tbhe attacks of these fungoid and insect pests to some
extent decreased the yield obtained, but the industry wonld, it is thonght, have
heen extendcd, had it nos been that the cotton industry was demanding so large
a share of attention that planters did net have the time to instruct the
labourers in the details of cultivation of both crops, and also to earry on the
general management of the estates ; (*()nsequenzlv the areas planted with onions
have gradually declined.

INSECT AND FUNGOID DISBASES OF THE SUGAR-CANE AND
OTHER ECONOMIC CROPS.

The Headguarters of the lmpemal Deparbment being Eocat.ed in Barbados,
the colony has received a large amount of attention from the F’nmmologlsts and
from the Mycologists eniployed on the staff of the Department.

In 1900, My. H. Maxwell-Lefroy the Ezntomolngx«b, completely worked éut the
life-history and agricultural treatment of thie Moih Borer (DValraca sacchavalis)

of the sugar-cane, and the results of his labours, pnhhshed in pumphlet form,
proved of great interest and valne to plancers.



Fic. 13. A LIGHTER-LOAD OF BANANAS IN CRATES.

Fig. 14. SHIPPING BANANAS AT BARBADOS.
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Mr. Tefroy comntributed a useful lecture on Insect Pests in the * Lectures to
Sugar Planters,” 8 number of papers to the Agricultural Conferences of 1901
and 1902, and devoted a good deal of attention to the stndy of the seale insects
of Barbados.

In 1903, the Rev. N. B. Watson worked out the life-history of the Root Borer
of the sngar-eane, and his interesting results were pablished in the Waeast Indiosn
Builetin, Vol. IV, p. 87. Mr. H. A. Ballou who sueceeded Mr. Lefroy as
Entomologist has continued the study of scale insects, and eontributed a number
of papers to the Counferences and publications of the Department upon inseect
pests, especially those that attack cotton, and it may fairly be said that these
contributions have played a large part in the success of the cotton industry.

The Mycologists of the Departinenc {(Mr. A. Howard 1900-2, Mr. T.ewton-
Brain 1902-5, and Mr. }. A, Stockdale (1905 to the present time) have studied
the fungoid diseases of sthe sugar-cane, of cotton and other plants, and their
pamphlets published by the Department have proved of great valuce to the
agriculture of the island. The work of Mr. Lewton-Braio and of Mr. Stock<dale
on the hybridization of canes has been allnded to in another place.

Both the Entomologists and Mycologists have been of special value in
constantly visiting and inspecting estates, and in examining the specimens which
are from time to time forwarded to them by planters in difficulty, or by the
loecal Department of Agricalture, to which they have at all times been accessible.
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AGRICULTURAL EDUCATION.

STAFF, ETC.

In 18vuY, the Imperial Department of Agriculture for the West Indies made
a grant of X350 per annum for the appointment of n Lecturer in Agricultural
Science, whose whole time could be devoted to the teaching of Natural and
Agricultural Sciences. This Lecturer was attached to the Isiand Department
of Chemistry and Agricultural Secience under the direction of the Island
Professor of Chemistry. - The staff of this Department consists of Professor
J. P. & Alburguerqgue, M. A, (Cantab.), F.1.C., F.C.S., Island Professor of Chemistry
and Agrieultural Science : and Mr. R. Radelyffe Hall, B.A. (Cantab.), Assistant to
the Professor of Chemistry, both officers of the Government of Barbados, ander
the Education Board ; and the Lecturer in Agricultural Science, under the grant
from the Imperial Department of Agriculture. Mr. Albert Howard, B.A., (Cantab.),
AR.CS., was appointed to the post of Lecturer in Agricultural Science in
September 1899. He was suceeeded in January 1901 by Dr. Longfield Swmith,
B.Sec., (£din.), Ph.D,, (Leipzig).

AGRICULTURAL EXHIBITIONS.

Agricuitural exhibitions tenable for two years at Harrison College, Barbados,
were offered by the Imperial Commissioner to candidates in Barbados and in
the Windward and Leeward Islands. In Barbados three scholarships of the
annual value of £10 to £16 were given to the sons of planters or others residing
in or near town, and two scholarships of £25 a year for the sons of planters
and others residing in the country districts. In the Windward Islands one
scholarship of the anmmal value of £73 was awarded and in the Leeward Islands
one scholarship of the same value. These scholarships were withdrawn at the
end of 1907 owing to curtailment of Imperial funds.

CURRICULUM AND EXAMINATIONS.

The Agricultural Science Course at’ Harrison College is opened to boys who
hiave reached the fourth form at the school, or to boys from other schools who
have reached a similar standard. The course is a two-years’ one. Three hours
a day are devoted to the work. The following are the subjects of the course :—

Agricultural Chemistry.
Systematic Chemistry.
Practical Agricultural Chemistry.
Agricultural Botany.
Practical Botany.
Agricultural Physics.
Physiology and Entomology.
Prineciples of Agriculture.
Sugar and Cotton Planting.
Sugar Maaufacture.
Practical Sugar Chemistry.

The pupils of each year are examined by the Cambridge University
Exnmination Syndicate. who have appointed Mr. H. H. Cousins, M.A., lately
Professor of Agricultiiral Chemistry at Wye, and now Government Analytical
and Agrienltural Chemist at Jamaica, to take the more strictly West Indian
technical subjects of the course.
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To those pupils who pass satisfactorily in all the subjects of the two-years’
course, a Certificate of Proficiency in Agricultural Science is awarded. - The
number of pupils who have been awarded this certificate during the period
1900-8 inclusive is twenty-seven.

In all, during the years 1800-8, ninety boys have passed through the class.
A few of these have attended only a portion of the course.

The work of the class has been so useful and sucecessful that the local Gov-
ernment of Barbados decided to make the Lecturership in Natural and Agriecul-
tural Sciences one of the permamnent appointments on the local Government staff,
under the Education Board. This regulation comes into force on April i, 1909.

A fair proportion of the boys who passed through this course have taken up
agriecnlture as their life-work and occupvy positiens as overseers and assistant
chemists on estates. A larger proportion find the class a wvaluable preparation
for the Sciences of Medicine and Engineering.

A small proportion of the boys who have passed through the Agri-iisural
Science course with credit arve transferred to the Barbados Scholarship classes
in Advanced Chemistry, Physics, and Botany.

The Barbados Scholarship is of the annual value of £175, and is tenable for
four years at any British University. it is competed for by boys who offer
either Classics, Mathematics or Science. TDuring the years 1000-8, two boys
have taken the Scholarship in Science. K. M. Cutting won the scholarship in
1901. He proceeded to St. John's Caoliege, Cambridge, where he won a founda-
tion Scholarship and the Wright's Prize, obtained double first-class honours in
the Nataral Science Tripos in 1908 and 1904, and is at present a Demonstra-
tor in Botany at Birbeck College, London. <. K. Bancroft won the Scholarship
in 19053, He proceeded to Trinity College, Cambridge, where he succeeded in
winning a Major Scholarship and is  still studying for his degree in
Natural Science.

AGRICULTURAL TEACHING IN ELEMENTARY SCHOOLS.

A course of lectures to Elementary School Teachers, designed to prepare
them for teaching Elementary Agricultural Science in the primary schools was
delivered, under the auspices of the Imperial Department of Agriculture, by
Mr. R. R. Hall. B.A. (Cantab.), and Mr. J. R. Bovell, F.L.S., in September 1898
and in December 1899, Thirty-four school teachers attended in 1898 and thirty-
two in 1899 and sat for the examination at the end of the course. Those teachers
who successfully passed the examination began the teaching of the subject in
their schoels. In 1901, another series of similar lectures was delivered by the
Lecturer in Agricultural Science at each of four centres. One hundred and
forty-six teachers attended, and sat for the subsegqueut examination,

In 1904, gifts of gardening implements were made by the Department to
primary schools that had established school gardens and the Inspector of Schools
reports that over 30 per cent. of the boys’ schools in the country districts have
established and maintained school gardens during the past three yeavs.

In 1404. the Edueation Board made agricultural instruection one of the
ordinary subjects of the annual examnination in boys’ schools.

The success which has attended these efforts is shown by the numerous and
excellent exhibits made by children at the Local Agricultural Exhibition held
each year under the auspices ot the Imperial Department of Agriculture.

Interesting details on this subject are given in the West Indian Bullelin,
Vol. VIII, No. 3, in the paper on A gricultural Teaching in Flementary Sehools of
Barbados, by the Rev. Canon J. E. Reece, M.A,, Inspector of Schools.
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METEOROLOGY.

In 1890, Dr. R. B. Walcott, who had been recording the ineteorological
observations and compiling the rainfall returns for the island for many years,
discontinued his observations, owing to ill healtihb, and presented the meteorologi-
cal instruments to the Agricultaral Superintendent of Barbados, who with the
permission of the Government undertoock to carry on the observations. From
then onward, monthly reports have been published in the Official Gazette of the
eolony, and in 1885, at the reguest of the Secretary of State for the Colonies,
copies in duplicate were forwarder to the Secretary of the Meteorological Office,
London. 1In 1894, the Hon. G. R. L.e Hunte {(now Sir George R. Le Hunte, Governor
of South Australia), who was then Colonial Secretary of this colopny, asked that
observations should be recorded at 8 a.m. daily for tbhe United States Hydro-
graphic Office, Navy Department. The Navy Department of the United States
after some time turned over the work of compiling the meteorological returns
to the Department of Agriculture, to whom the records are nmow sent. The
observations in Barbados are now taken thrice daily.

In the following pages are given the meteorologieal observations taken at the
Botanic Station, and the rainfall returns for the island for the year 18906, together
with tables showing the average mieteorological readings for the past ten years,
and a return showing the average rainfall of the island for the past sixty yvears,
and the crop of sugar exported each year, during the same period.

Baromeiric Pressuve.—Duaring 1908, the average maximun pressure at 9 a.m.
corrected for temperature and reduced to sea-level, was 20956 inches, and the
average minimum at 3 p.m. was 29 886 inches, the highest recorded (on February
17) being 30073 inches, and the lowest 20°692 inches, on October 1i. The average
barometric pressure under the same conditions, for the past ten years was, at
9 a.m., 20962 inches, and at 3 p.m., 2982 inches. The highest average ypressure
at 9 a.m. was 30:024 inches. and the lowest at 3 pan., 20819 inches.

Temperature.—The average maximum temperature for the year 1906 was
846" F. and the average minitmun 75 9° F.  The highest temperature for the year
was 837 K. This reading was registered on May 27, and again on September 13.
The lowest temperature, 62:8° F., ocenrred on Janunary 25. The mean average
temperature for the year was 802" I.; the highest range for the year was 269" F.,
and the average range 1977 F. For the past ten years, the averags mazimum
temperature was %4-2° F., and the average minimum 753" . The maximum
extreme during the ten years was 8817 F., and the winimum extreme 66°1° F,
The mean average temperature for the ten years swvas 7907 ., and the average
range 17537 F.

Wand. - The average velocity of the wind during 1906 was 107 miles per
hour, the maximnm being 239 on May 14, and the minimum 28 on December 12,
The average velocity over the past ten years was 98 miles per hour.

RBotnfall.—The rainfall vegistered at the Meteorological Station during 1906
was 50621 inches. Rain fell on 181 days, the greatest fall being 450 inches on
September 23, and the lowest 0-01 inch on January 8 and 30, February 11,
March G and 18, May 10, Jane 27, and November 9.

Roinfall for the Island.-—The rainfall for 1906 was, on the whole, favourable,
and averaged 7070 inches, being 13'16 per cent. above the average rainfall of the
island for the past sixty years, which was 6218 inches. During the first five
months of the year the rainfall was less than the average for the same period
during the past sixty years by 4552 per cent., and in the last seven months it
was greater than the average for the same period by 3001 per cent.
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BARBADOS RAINFALL FROM JANUARY TO DECEMBER, 1806.
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. TABLE OF THE RAINFALL OF THE ISLAND OF BARBADOS, W.I1,
FROM THE YEAR 1847-1908 (A PrRRIOD OF 60 YEARS).
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1850 3| 1'I4 ] 252 78 1 206 | 470 F1048 [ 901 | 682 8312|1017 | 961 | 636! 6789 5301
1851 6 162] 30t 199 ] 158 618" 531 662 700 9251 653} 420 605 | 5080 | 38731
1852 Tl o230 1 158 | 1°33 | 217 | Tr1i | 24T | 249 | 73 372 | 653 (14715 | 666 | DTTT | 45,601
1888 | (AT 404 | 304 | 238 388 | 926 | 521 | 380, 508 | 775 1043 | 8361 2020 | 6802 3571
1854 | T6 | 261 105 ] 148 12 133 | 556 | 568 541 1 807 703 11719 | 579 1 3088 | 4550,
1855 18| 696 | 295 ] 1-85 | 540 | 682 ] 661 | 800 {1284 { 927 | 512 | 598 | 531 | 77°80 | sy 200!
1858 T 1783 ) 218! 1419 B 294549 286 | T80 | 588 ! 6715 | 723 1 47210 48449 | 43,05
1857 | 20 2:63 ; 578 202 ] 54 264 5481 714 | 6331 T3} 6581 968 | 310 | 60-BL | 3876
1838 | 21 .1+52 ;. 123 | 140 ‘96 | 223 1 454 0 369 | 424 | 354 11046 | 648 1 522 1 452170 50,77
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1864 | 26 | 274 2:47 77 66 0 B07 | 217 | 751 ] T8T HI0TT | w4 D 6310 6-16 | YL | asamw
1865 | 85 | 2386 | 219 | 180 413 5389 010, 735 | 89L I 507 {1100 | 453 &538 | G¥5
1866 | 36 | 3:75 | 275 | 1-57 | 126 | 274 1 263 | 028 [11-80 | 422 | $09 | 785 | 580
1887 | 40 | 2:68 | 4-4% B8 1 1°64 | 266 1094 ¢ 750 | 962 ] Sad 1274 | 480 | 3-89
1868 | 42! £29 | 174 193 97 168 345 | 626 | 562 463, 520 4421 1-4¢
1869 | 451 1521 147 | 103 334 432 305 ¢ 442 | 605, 436 | 600 | 513 | 578
18701 911 3906 | 185 90 | 93 1 280 107150 562 0 561 | 503 1124 0 887 1 588
1871 | 141 | 413 | 220 | 107 ] 36 98 | 271 | 365 537 | 670 { 633 | 403 | 408
1872 | 165 | 210 [ 238 96 | 1.31 155 | 200 | 267 ; 411 [ 850 455 | DWs | TT2
1873 [-24d | $0L ) wov 102 140 375 185§ 5:37 ¢ 7°09 [10°27 11081 ] 176 | 283
1874 | 230 | 877! 03| 200 263 128 530! 558 811 {1250 | &u1 | 406 291
8751204 | 329§ 165 | 11 ¢ 230 121 | 1750 204 | 547 [1S57 ¢ 8120 830 | 957
1876 | 7 828 ¢ 123 ] 287 | 1717 186 0 461 | 7°183 | 863 [1UGH ) 793 401 | 389
1877 26 ¢ 475 51 | B398, 219D 540 | 927 13102 ] 430 0 560 | 869 | 88 [11-11 |
1878 | 34 | 478 27 | 1-33 | 618 | 520 531 766 955 | 658 942 1308 | 356
1879 218 4-41 523 307 7 104 388  14°30 4-47F O-3QG G654 6556 | 15-30 4-27
1880 | 922 1123 | 438 | 175 | 561 170 | 626 | 441 | 9965 1092} 415 656 | 2-16
1881 1217 | 160 | 202 42 | 2801 226 | 8031 780 {1020 11314 | 607 767 158
I882 | 217 | 248 ] 182 ] 210 ] 211 201 | 492! 576 | 302 | 597 | 678 | $83 | 336
1888 | 233 | 428 | 205 | 101 | 1'84 | 286 | 7-11 | 487} 567 702 1180 | 615 | 554
1884 | 213 | 205 | 164 378 355 824 4781 470} 600 422! 776 114-32 | 362
1885 | 161 | 217 | 182 J 1-78 86 | 824 7 200 | 852 522 5350 90 | 722 | 4-00
1886 | WO T T T U5 T 182 ) 1°08 | 356 | 405 {1380 | 1877 [ T¥FOH | 078 5 (T
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NOTH ON THE RAINFALL AND CROPS OF BARBADOS,
1847-1206.

The full page diagram, facing page 35, which represents graphically the
rainfal, and sagar crops in hogsheads, for the sixty years ending December 31,
1906, was submitted to Henry Harries, Fsqg., of the Meteorological Office, London,
who has kindly sent the following notes on the subject, and also furnished the
diagram showmn on this page, in which the natural irregularities of rainfall
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experienced in individual years, are smoothed out. Mr. Harries says :—-

*'The diagram showing the rainfall and sugar erops of Barbados for the sixty
years ending December 31, 1900, is very interesting, At the first glance it seems
to sauggest an intimate relationship between the amount of rain experienced

ceach year and the quantity of sngar harvested in the next season. But before
arriving at any definite conclusions it is necessary to know more about the
data upon which the curves are based. Evidence of periodicity in rainfall
or awvy other phenomenon must be from continuous records at the same station.
or from the same group of stations, over the entire pericd. The rainfall enrve
seems to suggest that it-has been prepared from varying reecords ranging from
a single station st the commencement of the period to the average of
a number of stations Iater. For the first thirty years, 1847-76, the average
rainfall was 57 inches, while for the next thirty years it was 673 inches, so
that it would seem that Barbados now receives very much more rain than for-
merly. Is this really so? Or is it only the result of comparing modern records
‘in the uplande of the interior with the Bridgetown observations of sixty
years ago? -

‘Then as to the guantity of sugar reaped. Qbviousiy rainfall is only one
factor- in the problem. Probably the methods ef cultivation and extraction of
sagar from the canes have nndergaone no appreciable modification in sixty vears,
bit the area under culfivation must have varied sufficdiently to rvender a direct
comparison between the rainfall and 1he guentity of sugar prodoced impossilie,

Would it _be possible tn give n diagram showing the annnal rainfall at a single
Btation, -or the. same group of stations, for sixty years (or a shorter period),
and the nursber of hogsheads of sugar produced  per acre, 100 acres, 1,000

- acres, or whatever area is most convenient, for the same years?
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‘Taking the diagram as it is, and without any information as to how it has
beenr prepared, the rainfall curve exhibits distinet svidence of periodicity in
the amount of Barbados precipitation. The accompanying diagram [given on
opposxte pagel, prepared from the original sheet supplied, shows that by smooth-
ing out the rmt,ural irregularities of individual years, there were wet years round
1853, 1864-5, 1879, and 1895, while the dry periods were round 18358, 1871,
1883-4, and the present. Of course, the duration of any period in these records,
from crest to crest or trough to trough., must depend upon the manner in
which the records have been handled.

fTurning o the crops curve, the smoothing down process shows that there
is no direct relationship between inches of rain and hogsheads of sugar. Only
between 1885 and 1890 was there any approach between the figures. The small
increase in production round 1865 was merely an incident; £he general curve
rose from 1847 to its high-water mark about 1889, and since then there has
been a decided decrease.

*Of course, it must be understood that these remarks are based solely on
the two curves in the published diagram without any explanatory notes, and
that the years mentioned are mnot intended as individual years but the middle
period of a series of years.

c More definite information is required before the matter can be satisfac-
torily determined.’



Publications on Sale
OF THE IMPERIAL DEPARTMENT OF AGRICULTURE

FOR THE WEST INDIES.

The ‘WEST INDIAN BULLETIN.” A Quarterly Scientifiec Journal. .

Volume I. Reports of the Agriculbtural Conferences of 1883 and 1800 and other papers; complete, in
- the original ‘?a]aer coverd as issued, post free, 55, The parts can no longer be sold separately.
Volumes 1L, %Ii, 1V, and V. DI'apers on subjects of general interest to West Indian Asricultarists.
olume V also contains first part of Report on the Agricultural Conference, 1905, Price 6d.
each number. Post free, 8d.
Volume VI, Nos. 1 and 2. Report of Agricultural Conference, 1305 (Contd.).  Cane Farming; Pasts
of Sugar-cane; Caecac Cultivation; Pests of Cacan; Fruis Indusury ot Barbados ; Caltivation
of Cotton in the West Indies; Papers on General and Edacational Subjeets. Nos. 3 and 4.
Papers on General Snbjects. Price 6. each number.
Volame %’II. No. 1. Agricultural Industries of Montserrat : Rubher Experiments in Dominiea and
St. Lucia; Cotton fndastry in the Leeward Islsads ; Notes on West Indian lasects ; ete., ete.
Noa. 22 Imperial Department of Agricultare fo~ the West Indi=s; Polarimetrie Determina-
tion of Sucrose ; Manunfacture of Jamaica Rum ; Tmprovewent of Cotton by Sszed Selectioas;
Manuring of Cotton ; Canning Pine-apples ; ete., ate,  Price 8. each number. Post free, Sd.
Yolume VIIL Nas. 1, 2 and 3:—West Indian Agricultnral Coanference, 1907 ; List of Representatives
Presidential Address; Abstract of Proceedings; Papers dealing with the Sngar, Cacao,
Fruais, Lime Juice, Cotton, Rice, Rubber, Tubacco, and Aaimal Yadastries of the West ladies,
l;o;:e:i:er with papers on Agricultural Credit and Loian Banks, Miscellaneous Subjects and
Agricultnral Education. No. 4 West Indian Agricuitural Coanference, I1908; List of
Representatives, Presidential Adaress ; Abstract of rroceedings.
Volume 1X, Nos. 1, 2 and 3:—~Reprints of papers read at Agricaltural Conference, 1908, with
sammaries of discussions followiog. Price 6d. each number. Post free, 8d.

PAMPHLET SERIES.

The Farmphlets are writlten in a simple and popular manner, and the information contained in
them is especialiy adapted to West Indian conditions. They contain, amongst other subjeots,
summaries of Lthe results of the experiment work on sugar-cane aud manures, the full official
reporis of which have ouly n limited cirealation. The fotllowing list gives particulars of ali the
pamphlets which are still available. The missing numbers are out of print and can no longer be
sappiied :—

3) Seedling and other Canes at Barbados, 1900. Price 2¢l. Post frec. 24d.

t3) General Treatment of Insect Pests, 2nd. Edition Revised. Piice 4d.  Post free, 43,

{7} Scale Insects of the Lesser Antilles. Part I. 1'rice 4. Post free, 5d.

{9) Bee Keeping in the West Indies. Price 4d. Post free, 5d.

(12) Seedling and other Canes in the Leeward Islunds, 16960-1. Price 2d. Post free, 2id.
{137 Seedling and other Canes at Barbados, in 1101, Price 4¢f. Post free,
(14) Screw Worm in Cattle at St, Lucia. Price 2d. Posy free, 23d.
(15) Plain Talk to Small Owners. Price dd. TPost free, 23d.
(16) Hints on Onion Caltivation. Price 2d. Post free, 24d.
(17) General Treatment of Fungoid Pests. I’rice 4¢i. Post free, 5o,
(18) Recipes for Cooking West Tudian Xams. Price 24, Post free, 24,
(19) Seedling and other Canes at Barbados, in 1962 Price 4d. Post free, dd.
(20) Seedling and other Canes in the Leeward Islands, 1901-2. Price 2d. Post free, 2.
(22). Scale Insects of the Lesser Antilles, Part Il. Price 4d. Iost free, 5d.
(25) Ground Nuts in the West Indies. I’rice 2d. Post free, 24,
(26) Seedling and other Canes at Barbados, in 1903. Price 4d. Post free, 5d.
(Z7) Beedling and other Canes in the Leeward Islands, 19023, Price 2d. Post free, 24d.
(28) Barbados and Porto Rico Molasses, Price 3d. Post free, 3id.
28} Leetures on the Diseases of the Sugar-cane. DPrice 4d. Post free, ad. .
(30) Manurisl Experiments with Sugar-cane in the Leeward Islands, 1902-2. Price id. Post fuee, 54,
{31} A B C of Cotton Planting. Price 4d. Posti free, 5d,
(32) Seedling and other Canses at Barbados, in 1904, Price 4d. Post free, i,
{33) Seedling and olher Canes in the Leeward Islands, 1905.4. . Price 3d. Post free, 5.
(34) Notes on Rabbit Keeping in the West Indies. Frice 2d. Post feee, Sk,
{35) Information in regard to Agricultural Banks, Price 4d. Post free, 54.
(#$6) Manurial Experiments with Sugar-cane in the Leeward Islands, 1803-4. Price 4d. Post free, 3d.
(37) Cultivation of Oranges in Dominica.  Price dd. Post free, 5d.
{88) Cultivation and Curing of Tobacco. Price 4cf. Post free, §d.
(39 Beedling and other Canes in the Leewnrd Isinuds, 1804-3.  Price 4. Post free, bd,
(40) Seedling Canes and Manurial Experimeants at Barbados, 1803-3. Price 6d. Pust free, Thd.
&1y Tobage, Hints to Settiers. Price 6d. Post free, Tid,
(42) Manurial Experiments with Sugar-cape ia the Leeward Islands, 1004.3. Price 4d. Post free, 5d.
(43) Cotton Seed and Cotton-cake-meal on West Indian Plantasions. Price 2d. Post free, 24d,
{44) Seedling Osnes and Manurial Experiments at Barbados, 1904.6. Price 6d. Post free, 74d.
45) A B C of Cotton Planting. New and Enlarged Bdition, Price Gd. PPost free, Thd.
{48) SBeedling and other Canes in the Leeward Islanda, 1865-6. Price 4.
47) Manurial Experiments with Sugar-cane in the Leoward Islands, 1805 6. Price 4.
{48y Hints for School Gardeuns, - Price 4rf, Post Free, 5d. -
{49) Seediing Canes and Manurial Experiments at Barbados, 1805-7. Priec 8.
{50} Beedling and other Canes in the Leeward Islands, 1806.7.  Price 4d.
{61y Manarial Bxperiments with Sugar-eane in the Lesward Islands, 1006-7. Price 1d.
(62) Hinta for Schocl Gardens, Revised Edition. Price del. )

A8 A B C of Lime Caltivation. Price 4d. s .

{34} Fuogus Diseases of Uacaoc and Sanitation of Cacao Orchards. Price 4d.
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