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REPORT ON
THE DEPARTMENT OF AGRICULTURE,
BARRBADOS.

FOR THE FINANCIAL YEAR 1819 -1920.

Divector of A

1.8.0., F.C.8,
S,

PG i i e John R B

Assistunt DIrectior. i me.iecreos reosrreanmenn o A Bonrpe, B
Firet Field Assisiani_ . .......... eereinreen v Erpest HL Barrow,
Second Ficld Assistant....... PO ceerieeee ML O, Proverbs,

Assistant w Charge of Nurseries .. €00 €0 Haynes,

Chiet Clecis. e LoHugh O Rasses,
Second Clevk ... e LBoAL Niceolls,
Third  ClerK o e e e J.GL nile.

ESTABLISHMENT.
Lrurtog st porviond auder review Mre, Jo B
frown the Islamd from September 300 1o Qeral
Bourne, B.Sc, Aszistunt Director, acted as  Ddrector of  Agvicalture. Froow April 1
to Ausust 1&! 1019, My ML S Goodan, First Field Assistani, aeted as Assisiant Phrecior,
On Angust ]i 1619, His Excelleney the Govertnor uwppainied Me B0 AL Bourne, B.Sa
T .ul s Assistant Divector of Ager mxz]tmu |-r-nu|1 e the aporeval of the Right Howoarable
the Secretavy of Siate tor the Colonias, The appoinnment was approved My, B
was appointed ax Assistant Director of  Agrviculture ou SBepeember B Tvdos In Ja ;
1919 @ letter was veceived trom His Excellency he Goverane ol Janudew asking Trew
a suitable man an be foum? in Barbacdos 1o grow secdling savav-canes o Gdauianse Mo
andumn N sienified bis willinguess to aceept the appointment, b Barves o Muaeels
1020, for Jomaea. Prioe fo bis Jdenartues he obained ton days vacation e My,
(Jm‘)nhn v owas wn officor of the Pepartiment from Febraary 1, 1910 1o Mareh LA
Aduring which time he performed his Juties very satisfactorily aud 1 owoald
record my appreciation of the veady help he alwavs so willingly  guve we,
the Departmont was a Jistinet Ioss  to it On AMr. Goodman's re L
Barrow, the Second Field Assistint was appointed as First Fiel P Assistent, an.d
Mr. M. O, 'roverbs vas appoiuted  as Sceeond Field Assistant on siy wonths pr
On July h'] « M. E. Shepherd, Second Clevk of the l)wmln"r\ut of  Ae 3
tendeved tation to aecept o better appodntment iu the Royal Dank ar (,m;-hi.
IWhen j\ha: 5114, pherd was appointed to the office of Necomd Clork shie was informed that
she was 1oL fo expect any promotion in 1he Barbados Guowvy rernient Ser vive, bherets
was Lo be expected as soen us shie gor an offer of a betfer appoinimest sbe accepted i
o show that Miss Shepherd was a very etficient ¢lork T omay mention et stnee =i Las
Teen to the Hoyad Bank of Canada she has alrve Ay been promoted tooa borter appoin?-
ment in the Superintendent’s office in Trimidad ot o salary of even more thit viee i
much as what she recetved wheo she first entered the serviee at the Banio l'n,ar;v._: TE",!!
time that Miss Shepherd was in this Department she proveld Berself a very inteligent,
capable, painst aking and havd-workiog official, and as o the case of My izood 1
waould ke 1o H'H"‘J my appreciation of the very ready assistance she alwavs
accorded me.  Her leaving was adistioet loss 10 1l Dopavrtment. Chy ATi=
regigning, Miss B0 A Nivealls was appoioted as Bacond Clerk on =x mm;?h:
from September 1.4 Aliss Niceolls had pertormed her dutios very satisfus
Excelteney the Govervor was p dedased to contirm Ler g rmnnnwnf b ther o] of
pwonuths probotion. In March 1L, the Assistant in clooe of the Nurser: A G
Spencer, applied For =ix weeks leave Prow Mareh 6oani o Apib T be Wiis T
froon lam invm (.u.uh-mnpn* askine that bis snntion be weceprted ax from the

¥
April, the date on which ks e ve exypired, e having deceptaed
A

Drivector of Agriculiare,
1919, In his absence Ar. B, Al

ey e

o
. =t of Sceona
stawd his sala

Assistuot in the Plinters’ Sugar Experiment Station, where T onnde Vo
L2050 per aunntin, the uwsc of # house and o wotor evels B f:x!;},\'_\' Tiore was £HH par
anpum  withouot house ar eyele. Mreo Speneer whe wis a ciers i e Deparcn of
Acrienitare Loelore b was ap [uwuL od Asaistant b charoe of o Navsetvies ot Cody

was a very capable and energetie offteer and  performed hisz duTios v "\' ssri'\t
Jurine the wh“.h- tione e was an officer of the Dejacnment, Mo Elliorg HL Cin

continusd 10 do sv antil the appointiment of I\I}. Bourve ses

was sncling for Mr. Sln‘l
Seeand B

Assistant Director of Agviculture, when Myo Ward swho hd beesas
Asgsistant was appointel as Assistant in  charee of the  Nurse
Canseanent on Mr. Bourne’s appointmont Meo Goodmun revert od ‘;
Field Asstsmnt and Mr Parrew resamoed bis s Segotnd Fiehd o

eduld
5, 1920, [ received s letter from Mo Ward enclosing sue from the
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Factory informing him that he Liad been appointed as Head Overseer at that Fae{or_v, and
asking that he be allowed to resign his post as Assistant . in charge of the Nurseries
from March 6. Oon My, Ward's resignation being accepted Mr. C. O, Huaynes was
appointed as Assistant in charge of the Nurseries on six months’ probatien from Mareh
2§. In May 1919 Mr. O. H. B. Williams, Third Clerk of the Department, tendered his
resignation from the 15th of that month as. he had accepted an appointment in the
‘West Indian Oil Company. It might be mentioned that subsequently he was appointed
as a clerk in the Planters’ Sugar Experiment Station in Guadeloupe. On Mr. Williams re-
signing, His Excellency the Governor was pleased to appoint Mr. J. G. Odle as Third
Clerk from June 16. Mr. Odle tendered his resignation on February &, 1920 and up
to the end of the finuncial year his successor had not been appointed.

EXPENDITURE.
- £ s d.
Salaries .., 1,898 13 7}
Incidentals for sugar-cune, cotton and other experiments ... 817 10 102
Upkeep of Botanic Station 163 5 G}
Fuwigaiion of Plants .- .. I4 15 3
Improving the breed of goats in the island ... 20 ¢ 8
Pay and travelling expenses in connexion with sugar cane
© experiment plots - 18 5 3
Purchase of apparatus, books, etc. 18 11 4
Exhibition (Lecal) 8 7 1
2831 11 13
REOBEIPTS.
Plants in pots 6t 2 61
Canes, cotton, cassava, yuns, ete., grown on lands rented from
Waterford Plantation ces . 102 13 o2
Sundries : —Tamartnds sold from trees at Pavilion, etc, 2 6 73
166 2 43

REPAIRS TO BUILDINGS, ETC.

During the year uuder review repairs were executed to the ont buildings surrounding
the purseries for sugar cunes and other plants at Codrington. The paling which also acts
as & wind break and which was erected in 1899 had to he extensively rvepaired. As it was
erected in 18949 it cun be well understood that a great deal of it reguired renewing after
twenty-one yvears service.

DISTRIBUTION OF PLANTS, CUTTINGS, SEEDS ETC.

The receipts for the sale of plants, ete., for the vear 1919-20 amounted to £15G 2. 4},
The plants and sceds distributed locally and albroad for the yvear are as. follows:e—

PLANTHN,
Breudtruir 11 plants.
Casuarina .. . 96 .
Ficus Benjamiva 27 "
Fig e 7 .
Lewmon e 8 -
Time 43 .
Mango (grafied) 179 -
MisceHancous e . . 23 -
Palns and orpnmental plants 833 »s
Papaw e e e 6 »
Pear (grafted) s .- .- 7 "
Plants for Arbor Day 1,686 e
Shuddock (budded) - cee ees 8 o
Sugar apple vas e 2 s
CUTTINGS, SLEDS, WIC.

Bengal beans .. .es ‘.- .- 4 pts.
Cane cnttings (of these 23 barrels, 15 cases and 34 fin

cylinders - containing approximately 5,705 cuttings were

packed in dawmp powdered charcoal) . s 21,833 pla.
Cotton  seed . - . 689 1b.
Guinea corn seed vee vee 70 -,
Leguwninous seed (for green manuring) h 68  pkta,
Mahogany sced - . .- 2 -brls.
Miscelluneous seed . T o 4  pkis.
Tavnias (of these 6 tin érlinders containing ... - 100 b,

approximately 61b were packed in dawp

powdered chareoal)
Velvel beans - cee wes .es ‘ 20 1b,

Yams cer o .

. 285 1,



3

PLANTS, ETC. IMPORTED AND DISTRIBUTED LOCALLY

bid] oz

Beet 2 2
Cabbage 2 4
Carrot . 2 0
Clucumber - . e 1
Khol Rabi 1 8
Lettuce 1 10
*Ouion b e 14
arsley . e . 2
Tomato 12
3 Tuoroips 1 O
Ege Plant 3

%3 oz of the obove cnion seed was imported from Teneriffe.

EXPERIMENTS WITH SUGAR-CANES.

As a separate report was issued dealing with the sugar cane, manmial and other ex-
periments there is no need to Jdeal further with the activities of the Depariment of Agvi-
culture in conpection therewith in the Annual Report, particalarly as of late vears such a
long time elapses before it is printed. The Annnal Report for 1817 which was Jaid on
the table of the House of Assembly on Oectober 29, 1218 is, ut the time of writing this,
now being printed.

THE COTTON INDUSTRY.

Experiments for improving the guality and iucercasing the guantity of liat from the
varieties of Sen Islund cotton grown in Barbados were continved daring the period under
review. These experiments are carried ont in two serres.  In the first sevies an effort is
being made, by the selection of the best formied and wmost vigorous plants giving heavy
yvields of good quality lint Lo improve the strain of the Sea Island wsouton originally
obtained from the Sea Islands but which had deteriorated sowmewhat. In the second
series an effort ix being made in a similar wanner to improve a native cotton which sa far
seems to be innmune to all the insect peosts with the exception of the eotten ecaterpillar
{ Alabama argitlacea, Huabn) and all the fungeid diseases. The metbod by which tlese
plants are selected has so often besn given in previous reports that it is unnecessary Lo
reproduce it here.  As was meuntioned in last vear’s report, His Excelleucy the Goaovernor
was pleased to allow twenty acras of cotton from the Soea Island zelected strain mentionsd
above tu be planted, (ten acres at the Governwent Indaostrial Sclicol and tén acves at the
Lunatic Asvlum Farm) so that seed of a4 good strain could be obtained by the cotion
growers to plant the avea usually gvown in Barbades in cotion in recent years. It may
also be mentioned that the vield at the Government Industrial School from the ten acres
was 8,226 1b. of seed cotton while that from the Lunatic Asylum Farn was only 5,017 1b.
ie. 3,909 1b. less than that obtained from the Govervment Industrind School.  The seed
cotton from  the Government Indusirial School yielded 2,215 ling, while that from the
Lanatic Asylum Farm yielded L2900 b, o difference in favour of the former of 923 ib.
Tint. Atone iime, judging {rom the appearance of the cotton plants at the Lunatie
Asylum Farm there was every prospect of these giving the greater yiekl., TUnfor-
tunately, however, the then Farmm Superintendent allowed the plants ‘o be attacked by
the cotton calerpillavs. 1 understand that the Medical Snperintendent called the
altention of rhe Farm Superintendent to the matterat the time bur without much
effect, with the result that iostead of the teo  acres at the Tunatic Asvium TFarm
yvielding about 10,000 1b. of seed wcotion it ouvly vizlded 5,017 b, Asit ig, the loss at
the Lunatie Asylum Farm. at the price colton was sold at locally durviug the giuning
season, amounted to 2312 With reward  to the distribution of the ad of this
improved strain of cotton during 1919, it may be stated that 6883 1b. were distributed.
This is considerably Jess than the previous year, due to the very high price of sugar,
which Bas cansed practically neacly all owners of tand to grow sagar canes in prefernnce
t0 any other arop,

Navive Corron,

The native variety of Sea Island cotron which Dias beca mentionad in the list three
annual reports continues to nuprove under the system of cultivation aud selection varried
out. As pointed vut in the tust annoal report the improvement of native cottous in india
on similar lines is givinig very satisfactory results, and there is uo reason why as good
results should not be obrained with the native cotton in this Island. At the present
time, us mentioned above, with the exceplion of Lthe cotfon caterpillar this suain of Rea
Island cotton (oative) bas remained free from insect pests and fungoid dissases,

- CASSAVA EXPERIMENTS.
‘The experimenls with the vaviesies of cassava obtained from {iii’f@l-qlnt: countries, as
well as a seedling variety obtained sometime previously were continned this year. The
average weights obtained frow the varieties wre given in Table L
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TABLE 1

RESULTS OF EXPURIMENTS WITH CASSAVA.

i
I Mear resuits per acre Results per acre for
Variety. ; for five years, 1913- 1918-1920.
¢ 1915 and 1916-1919. 1b.
! Ib.
L e
; Sweeat, Varvieties.
|
Trinidad No. 2 ol 6,369 3,900
Sperial o #6171 4,880
Trimdad No, 1 < 6,168 8,120
Panama el 5,728 12,161
Friendship o * 5,710 2,852
Helada ... .. 4,870 1,440
]1 Bitter Varieties.
White Greenavay vl 12,381 14,234
Blue Top .- . . 11,593 7.200
] i Barbadoes Seedfing.
i
Bavbados No, 101 .ee .’ 10,2135 4,320
{

*Hor three years only 1616 —1919
*Eor one yoar only 19i8-—1910.

EXPERIMENTS WITH ECONOMIC COLOCASIEAL.
Experiments with the varieties of economic colocasicse that have yiven the best
resalts 1o the past were continued during the period under review. Table I contains the
results obtained from the Caladiums and Table Til the resalts obtained frow  the

Xauthosomas.
TABLE II
tEhUYxTS OF EXPERIMENTS WITH ECONOMIC CALADIUMS,
Growr  from Cormels,
; WorcHT oF {orMs ! WeraHT or CoRMELS
] PEIR ACEE, li. i PRFR ACRE, }h,
Name. ) . S i . .
i Mean for 4 vears i Mean for 4 vears
i 191510 e : 1915-19
515 1 oy o 1 1H20, . ~ 24
(191516191810, 71820 (1915-18-1916-19.) 1919-20.
| ;
Clina Eddue e 052 P 3,061
White Seal Top . LALg (2) PO, 7RG : 4,808 (2) 5,716
Red Seal Top . | 5181 ¢ . 6,048
: i ;
— [ ~ ——— e - ‘..,»

(1} Germinated so irvegularly, that these are exclidded from the experimental results.
{2) For three years only, as in 1917-18 corms were used for planting purposes, owing b0
the faect that mest of the cormols had rotted by the time the planting sesson came round.
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TABLY III

RESULTS 0F EXPERIVMENTS WITH ECONQMIC XANTHOSOMAY,

! WEeIsHT oF CUokMs WiareHT OF CORMELS |

‘ Pl R ACKE, | FPER ACKE, [ l‘.

| i 1

Niuome. ; T r """“g'”” e T 7 o Xt

! Mean for 5 years l | Mean for 5 vears » !

: 191418 191920, | 1914-19 P lgtu.ag, !

f{l!lli-l:'a—igl&lﬁ)t fq’]i}li--i:'S—l'.'il-r%-lQ): )

Barbados i . :
Roastiny Bddoe ... 1,190 L7001 4,477 P52
Genebmila 3,843 Lob,A80 4 564 L5720 |

i Rolliza . 4,256 Do8,200 4,719 | os,080 |
i Nut Eddos o ERal o 4,380 4 050 } 5,601 |

EXPERIMENTS WITH VARIOUS LEGUMINOSAF.

This yeur the caitivatiou of varions legumioosae, both for edible purposes sl for
green manuring, was continued. A number of packets of seed of different kinds were
distributed during the year to various planters. The results so far obtatned with the
different varieties are given in  Table IV. It is, however, with regret, that T have to
report again this vear that no importance can be attached to the results obtaingd, owing
to the preedial thief, whose depredations Lave practically rendered the resnlts nugatory.

TABLE IV.

RESULTS OF EXPERTMENTS WITH LEGUMINOUS CROPS,

‘ 5 WEIGHT PER ACRE;‘VEXGHT PR ACKRE
i i UxsHELLED, . | SHELLED, b
J | N, of years e
Nawme : under i i
i

Cexperiment. |
Mean. | 1919-20.

H 1 "
i
i
l

t R A

Porto LicoNo. 4 3 926 | 1,262
Coeal Pea . 5 BY% 255
Canada Bean No, 2 5 455 | BG
Canada Beun No. 1 . o 074 ! KR3
Tron Pea ces 4 1,83% 1154
Clayv Pea .- . 3 1.926 474
i New Era Pea . . 2 b, 24 1,612
! Martinigque Pea . 2 (SR TR 258
| Six Wee%:s Bean b 1.312
\ Bush Bean . e E 9s0
YAMS.

The experimental cultivation of yams was again continued during the period under
review and the vesults are given in Table V. A number were distributed as
usual for planting purposes on the condition that each person to whom they were distri-
buted should distribute to other persons interested in the cultivation of yams a similar
quantity the following year. This year another van, the Ru_ni;. ” hes been added to the
nember under experimental cultivation. This yam has » dalicious flavour and persons

owing yams would be well ndvised to try and obtain a fow for culhivation wlhen the
nexi planting season comes round.
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TABLE V.

RESTLYS OF EXPERIMENTS WITH YANMS,

| Weight per acre, 1
No of years : B
Name. uuder , o b
Name e~xperi|;eut. Means i_or V;-el_‘md under [ 191 —20,
: experimont, }
[, i . i -
Fewmelle .. 5 i 12,273 ; 6,948
Blunche Femelle eeri & ; 10,265 v' 6,150
Bottle Neck Laslion 5 : 12,000 ; 15,205
Crop e . & : €015 i 7,402
Grenada 5 ! 6,446 H EX°3 I
Red Yam 5 | 11,008 i 7.181
Antigua e o 4 | 6,543 i 6,561
White Yain ... ve- 5 g 5,501 ‘ 6,734
Oriental . . 3 i 9,896 . 2,930
Seal Top 3 j 4,980 i 5,197
Horn e 2 i 6,012 | $,807
Buck . 1 i V.75
ONIONMS.

Ayuin this vear, with the the kind help of the Bditors of sowe of ihe jocal news-
papers an offer was madde 1o lmport onion seed froms Messrs. Hamilton & Co. of Teneriffe,
for persons desivous of obtamiog if wod ordevs were received for four ounces of white and
two ounces of red onion seed. This year the seed was received on Augnst i3th in quite
goud time for sowing, The small guantity of sced ovdered is, I believe, due fo the  fact
that the yveuar before ewing 1o the war, it arvived too late for sewine, The writer who
purchiased a little of the seed tound the germiuation excelleat and the orop very

satixfactory.
MANGOES.
During the yvear 179 grafted mango plants were sold und ar the sale of these plants
has now been gomg on for some time, there ounght to be & number of goud varieties of
mavgoes obtainabde within the next few vears.

SHADDOCKS.

It was wentioned in last vear’s report that a number of sbaddoek plants were being
grown frem seed for the purpose of iuserting buds of two very excelient varietics
prowiug at Codrington House. T am glad to be able to report that during the vear eight
budded plants badbeen sold, and there were then a number of hudded plants on hand

for sale.
LIVE STOCK.

I regret to say that the donkey sire Don Cavalero which belonged to a syndicate of
plunters died on December 15th, 1919, This animal has done ygood service in improving
the donkeys of the island.  As soou, however, as shipping conditions become normal, it
is to be hoped that those plunters who imported Tdon Cavalero will replace him.

in 1910, & number of well-bred Holstein aud Jersev bulls and cows were imported
through the avspices of the Department of Agriculture from the United Stutes of America
for planters and others, and the effect of these importstions can uow be seen in the
number of grade animals, especially of the former breed. As owing to the war it was
wopossible to import any fresh auimals, nothing bas been doue sinee 1910, but no doubt
as soomn as shippiog conditious become norinal efforts will be wade to import a further
number of weil-bred animals so as to continue the improvement of the milking breeds of
cattle in the island. .

As has been mentioned, since 1911 an offort has been made to reduce the infantile
wortality, which is exceptionally high among the children of the peasants, by improving
the malking capabilities of their goats by stutioning in different distriets of the island
Lucks of improved breeds. At the present time theve arve five such bucks. stationed at
the foilowing places :—Seaweill, Chrst Church ; Davleys, and the Government Indus-
trial School, St Philip ; Castle, St. Peter ; and Bissex  Hill, St Joseph. These animals
are eHevting an improvement-of the gonts of many of the peasants of the istand. 1t is
time, however, that o frosh effort be made. to imapart a further lot of Dbucks of the
Saaven Lreed o vobtivue the improvement. k
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ARBOR DAY.

This yoar Arbor Daxr was observed on August 4th, the August Bank Holiday, aund
1,086 plants were distributed.  As is customwary a list of the plants available for distri-
botion was published in the Official Gazette, and the Editors of some of the local
newspapers were good enough to call attention to the fact that any one desirous of observ-
ing Arbor Day could oltain plants for that purpose, by applying to the Director of
Agricalture. The following is a list of ths plants that were offered for distribution :.—

Achras Sapota, Linn.
Adenanthera pavonina, Linn.
Albizzia Lebbek, Benth.
Andira inermis, H. B. & K.
Anona muricata, Linn.
Anona squamosa, Linn.
Bauhinia tomentosa, Linu.
Bombax malabaricum, DO,
Pontia da})hnoides, Linn.
Caesalpinia coriaria, Willd.
Cassia acutifolia, Delile.
Cassia bacillaris, Linn.
Cassia Fistula, Linno.
Qassia grandis, Lian.
Cassia juvanica, Liun.
Qassia maltijuga, Rich.
Cassia sp.

Cassia sp.

Casuarina equisctifolia.
Cedrela Toona, Rexb.
Coceoloba grandifolia, Jacq.
Copaifera officinalis, Linn.
Dalbergia Oliveri, Gamble.
Dalbergia ovata, R. Grah.
Dilleaia sp.

Guaiacum sanctum, Linn.
Hernandia sonora, Linn.
Hymensa Courbaril, Linn.
Jacaranda ovalifolia, R. Br.,
Lagerstroewia indica, Lion,
Eonchocarpus violaceus, H. B. &K,
Lysiloma Sabicu, Benth.
Mimusops Elengi, Linn.

Morus alba, Linn.

Paullinia barbadensis, Jacqg.
Peltopborum Linvaei, Benth.
Peltophorum Vogelianum, Walp.
Piscidia Erythrina, Linno.
Pithecolobinm latifelium, Benth.
Tithecolobium Samau, Benth.
Poinciana regia, Boj.

Prosopts juliflora, DO,

Prunus oceidentalis, Sw.
Pterocarpus indicus, Willd.
Putranjiva Roxburghii, Wall.
Swietemia Mahogani, Linn,
Tabebuia pentaphyila, Hemsl.
Tamarindus indica, Lina.

Tacomu leacoxylon, Mart.
Tecoma serratifolia, G. Don.

Erythrina indica, Lam. Terminaliz Arjuna, Wight & Arn.

In the past a large number of plants grown for distribution on Arbor Day had te be
destroyed owing o the fact that persons did not apply for them. As this entailed =
congiderable loss of time and money, His Excellency the Governor-in-Execntive Committee
decided in December 1919 that for the future a nosice should be inserted in the news.
papers in the month of January of each year asking those persons wishing plants for
Arbor Day, the Bank Holiday in August, to make application during that month, aad to
deposit three cents for the pot for each plant, this amount to be forfeited in the event of
the plants not being tuken and to he expended in the purchasa of pots.

HERBARIUM.

Owing to the chunges that took plave in the staff of the Department during the  year
and to the extra work caused by attacks of the root berer {Diaprepes abbrevialus, Linn),
and the brown bard back {Phytalus smithi, Arrow), it wus practically impossible to do
much work in the way of colleeting plants for the herbarium.

LOCAL AGRICULTURAL SHOW.

This vear the Local Agricaltural Show for peasant proprietors, children of the elemnen-
tary schools and others, was held on Weadnesday, December 3, at Blowers plantation, St
Fames, kindly lent for the oceasion by Mr. A, Cameron. the Preoprietor and Mr. E. Al
Atwell, the Attorney. There were 373 prizes offered, wmouniiog to £50. 13s. 634, for
exhibits of young oxen, mileh cows, small stock, vegetables, fruif, Sea Island cotton,
budded and grafted citrus wnd mange plants, ete.  Awsuin this vear two prizes were offered
for hats made from native grown material, and the exhibitors cotupeting were required to
complete the brims of the hats in the presence of the Judges, as it was stated the previous
year that these persons who sent the hats in for competition did not do the work, but
that others did the work aud sent the hats to the exhibition in the names of those who
reeeived the prizes.  Iu the classes provided for the boys of the elementary schools 103
prizes were offered for plants grown by them in half barrels, tubs, pots or boxes and in
school gardens. Beeds cof the varions vegetables, such as huet, carrots, cabbages, lettuce,
tomatoes. ote, eultivated in Barbados were, as usual imported and with the kind assis.
tance of the Uommittee of Management distributed free of cost to peasants, small
proprietors and teachers for children of the elemeutury schools. The Education Board
was good enough to contribule a sum of £3. 10s. 11d. towards the purchase of this seed.
Bxhibits numbering 355 were sent 1o from the elementary schools competing, being an
increase of forty-one over the number sent in the previous vear. Of these 102 were awarded
prizes from the following schools, viz., Monnt Hilloby Combined, thirty-nine; Sonth-
borough Boys', fifteen; Holy Innoceuts Boys’, fiftecn ; St. Joseph Chuarch Boys’, fourfeen;
Welchas Combined, seven ; Bt. George Church Boys’, four; Mount Tabor Bors’, three;
St Silas Bovs', two ; St. Suviour’s Boys®, one ; and St. Beruard’s Boyvs’, one.  As Barbados
i§ waiuly an agricultural colony, it is felt that every effort should be made to cnecurage
every. ane to take an interest io agriculture but especially the children of the elementiary
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sehools, most of whom will, in after life, be agriculturists, so again. this veur, in addition
to offiering prizes to the children of the elementary schools for articles growu by thea: iu
Lalf barrels, tabs, pots and boxes und for articles grown in school gardens, the Commitice of
Mapagement offered thirty-two prizes in Class VIII for varioas agricultural operations,
wireh as making eweet potato and yam banks, digging cane boles, forking and draining land,
#te. . Four prizes amounting in the aggreguate to 17s. 814, were offered for uvollections of
pinned iusects Which attack the economic crops grown in Barbados, This year for the first
tiwe prizes in Class IN were offered to girls of the elementary schools for the perform-
auce of varivus agricultaral operations, as they were able to perform, sach as weeding, dig-
ging Indian corn holes, makiog sweet potato beds. und alse for making baskets, ete.  In
this class the Misses O’Brien offered specnd prizes for articles of clothing made from flouar
sacks and it is a pleasave to bave to record that a large pumber were sent in.  Tu
Class X prizes were as usual offered to the Head Teachers of those schools that
gained the greatest pumber of prizes for collections of plants growing in half
barrels, tubs and boxes : for eollections of articles grown in a school garden; for
agricultural work performed by the childven; for collections of pinued specimens of
msects artacking economic crops and for 1he largest nuwber of boys entered for Avricul-
tural work in Class V111, IFor the first time this year five prizges smounting 1o £5, 16s. 84,
were awarded to the Head Teachers for the best kept school gardens. The winners of the
prizes offered for the best collections of plants growing in half barvels, fubs, pots and
boxes were : first prize, Mr. E. G. Smithwick, Mount Hilioby Combined: second prize,
My J. B. Bailey, Southborough Boys’; third prize, Mr. F. AL Williams, St. George
Church Boys’; fourth prize, My L. T. Gay, Welches Combined. The winners of the
prizes offered for the best collections of articles grown in school gardeus were : first prize,
Mr. E. G. Smithwick, Mount Hilloby Combined ; second prize, Mr. . Walcoit, Sr. Joseph
‘Church Boys’; third prize, Mr. P. W. Jones, Holy lunocent’s Boys’ ; fourth prize, Mr. J.
K. Bailey, Southborough Boys’. The winners of the prizes offered for agricaltural work
performied by the children of the clementary hools were & first prize, Mr. L T. Gay,
Welches Combined ; second prize, Mr. . A, Williams, St. George Church Bovs’ : third
prize, Mr. R, A. Dottin, St. Saviour's Boys’ : fourth prize, Mr. P. W. Jones, Holy Inno-
cent’s Boys’. The winners of the prizes offered for the best collections of pinned  insects
were : first aud second prize, Mr. O, Waleord, St Joseph Church Boys®; third prize, Mr.
E. G Smithwick, Mount Hilloby Combined ; fourth prize, My, J. Ward, St. Matihias
Boys’.  The winners of the prizes offered for the best kept schonl gardens were : frst
prize, My, E. G Smithwick, Mount Hilloby Combined ; second prize Mr. O, Waleott, St
doseph Church Boys™; third prize. Mr. 4. R. Bailey, Sounthborough Bovs; fourth prize,
My P W. Jones, Foly Innocent’s Boys. This vewr a special prize of £4. 3s. 4d. was
awarded by C. B. Austin, Esq., M, C. P, for the greatest pumber of boys frowm any
elementary school entered for ugricultural work in Class VIII. The winner of this prize
was Mr. L. . Gay of Welches combined, who entered tweuty-one boys, each of whom
received two shillings, Mr. Gay receiviug the balance of the money given. Diplomas of
Merit of the Bavrbados Depurtment of Agriculture were offered to the large cultivators for
stocls  of sugar canes, samples of Sea Islund cotton, collections of vams, sweet potatoes,
eddoes, Tudian corn, Guined corn, and the best bunches of bananas anid plantains. Diplemas
of Merit were also offered tu the Head Teachers of elementary schools for the best collec-
tion of plauts growing in half barrels, tubs, pots and boses; Tor the best kept school garden
and for agricultural work, as well as 1o the small proprietors for exhibits of special merit,

The Diplomas were awarded aus follows:i—-

LARGE PROPRIETOKRH.
Chestpat #illy ven A. P. Buker, Esq.
Blowers Plavtation,

HEAD TEACHEKS OF THE ELEMENTARY SCHOOQLS.

Best kept school garden Mr. E. G. Smithwick,
Mount Hilloby Combined.
Agricnitural woerk ... - .- Mr. Oliver Wulcott,

st. Juseph Church Boys™.
SMALL PROPRIETORS.

Ox e Mr. Heuben Thornbiil
Carrois Pee Mr. E. 3. Buithwick,

Mount Hilloby Combined.

As Blowers is situated in that part of the islund where the rainfall conditions are
favourable for the growth of fruit and veyetubles, theve was a fair oumber of exhibits of
bects, currots, ege plant fruit, christophiues, ote., which were declared to be excellent.and
came in for a ereat dealof praise, but still the exhibits were not as nomercus as might
have Leen expected {rom the quuntity of sced distributed.  The exbibits sent in from the
elementary schools were very satisfactory and  compared fauvonrably with those of last
year. being 355 as against’ 314 of ihe previvus year, although the pumber. for
1817 was the best on record, being 4049, ‘There was a notable improvement this
Year ou the part of the exhibitors in staging the vegetables and fruit which were
praciivally free from insect pests, c.exn and of good appearance. In:the afternoon
His Exeelleney the Governor, Sir Churles O Brien, K.OM.G., visited the Show, and
Aatter Inspectiug the exlibits was good enongh 1o distribute the prizes. -
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After the distribution of the prizes the Director o{ Agricalture then on behalf of those
present thanked His Excellency for being so good as to attend the meeting and for distribu-
ting the prizes. He called -attention to  the exbibits that had been staged in general,
remarking that they were excellent, and that be had been practically unable to find any
fruit exhibit deserving eriticism. On previous occasions, he bad found it necessary to
complain of the specimens of frait with scale insccts and improperly cuf, while in the
case of the vegetables they had often been too old for food purposes, but this year he had
rob found 2 aingle vegetable cxhibit which was faulty and he thought this very creditable
indeed. This year a new departure had been made in_the offering of prizes by the Misses
?’,Brien for articles of clothing wmade from flour sacks. This competition called forth a

urge number of exhibits, which were so numerous that Mr. Harold Wright, who was
Secretary to the Judges of the clothing, gave four prizes in addition to those offered by the -
Misses(Brien. These articles were excellently mmade and reflected great credit on the
Sewing Mistresses of the schools from which they eame. He drew attention to the prize of
£4. 3s. 4d. whivh Mr. C. B. Austin had been good enough to give to the teacher who.
sent in the largest number of boys from any school for competition in agricaltaral work.
Half of this, £2 1s. 8d. was awarded to Mr. L. T. Gay of Welches Combined School and
the remainder was divided equally among the twenty-one boys wha ~competed. With
regard to the school children’s exhibsits he said that on the whole they were excellent. They
were, he thought, the best that he bhad seen, both those grown in pots, ete., and those
grown in school gardens. This year for the first time prizes were offered to the girls of
elementary schools for performance of agricaltural work as was suited t.» their strength.
At the retﬁ est of Mr. Bovell three hearty cheers were given Hie Execellency, Mu. Austin
and Rev. J. K. Nichols respectively. :

The Governor in acknowledging the vote of thauks which had been accorded him
regretted that Lady O’Brien could not be present, as she had been detained at home
on account of one of the Misses O’Brien being unwell. He remarked npon the work’
done by the Director of Agricultuve and his cominent on the exhibits of the schools was
that they were “splendid.” He had noticed that the exhibits were not as numevous
as those of the previous year, but that, he supposed, was chiefly due to the drought. He
was yparticularly pleased -with the work of the school children and remarked that
they were the future agriculturists of the Colony which solely depends on ugriculture.
He joined Mr. Bovell in thanking Mr. Caweron, Mr. Atwell and Mr. Baker for
allowing them to hold the exhibition at Hlowers.

Rev. J. R. Nichols then said a few words with reference to the schoolmasters and
the faithful way in which the majority of them performed their work. Again this year
be was obliged to call attention to the professioual idler that preyed wpon school
gardens, This was unsatisfactory from every point of view, but especially so since it
served to dishearten both the schoolmasters und the children and he thought the best way
to pupish such thieves was to muke them repay.  where possible,” the utmost vaiue of
what they had stolen.

In conclusion he called attention to Germany as organizing all her ecopomic forces
and pointed out how the children of today should be taught to produce the most they can

from the land.
: CANADIAN EXHIBITION.

; Owing to the unsettled conditions which have prevailed during the vear as a vesult
of the war, the Permanent Exhibition Committee decided that it was undesirable to take
part in the National Exhibition hield avnually at Toronto.

INSPECTION AND FUMIGATION OF SEEDS, PLANTS, &c.

For the year ending March 31st, 1926, 301 consignments of plants and seeds other
{han cotton seed were exaruned. - Of these twenty-seven were either fumigated or disin-
fected, and 398 consignments which bad been imported in coulravention of the order
promulgated by the Governor-in-Esecutive Committee were desiroyed. During the year
63 consignments of cotton seed amounting t2 46,513 bags were fumigated. In addition to
the above, four bags of cotlen seed for planting purposes were also fumigated at the
Department of Agricultore.

INSECT PESTS AND FUNGOID DISEASES, ETC.

. As usual during the year special attention was given to the various insect pests acd
fungoid diseases. Until August 1ith, 1919 there was no Assistant Dlrgctm' of Agricul-
ture who had been trained in entomology and mycology, and so the Director had, with
the assistance of the then First Field Assistant Mr. M S. Goodman, who was acting as
Assistant Director of Agriculture, to undertake the entomological and wycological duties
of the Departnent, and, as in previous years, considerable attention was paid to the
attacks of the root borer and the brown hard-back. As the browva hard-back was found
to be spreading rapidly about the island a start was made to work out the life history of
this pest. Before, however, very much could be done, Mr. B. A. Bourne, B.Sc. was
appointed as Assistant Director of Agriculture, and as he bad some special training in
yorking out the life history of a coleopterous pest while al college, the whole of that
work was hapded over to hiny.  As will be seen from Mr. Bourpe’s report he has taken
a great deal of pains in conmection with the matter, and I would like to place on record
liere my appreciation of the thorough maoner in which he carried out thas special work
entrasted 1o him.. As be has dealt with the subject 50 fully there is no ueed for wme to
say soythiog further on the matter.
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- Owing to enquiry being made by a firm in the United States of Awmerica as to
whether cotton seed from Santo Domingo could be marketed in Barbados, the question of
the importation of cotton seed from Santo Domingo and Hayti into the island was
considevred, and it was decided by His Excellency the Governor-in-Executive Committes
that the importation of cotton seed from those two countries should be prohibited:

As the Cotton Diseases Prevention Act 1919 (1919-16) proved to be defective in
certain particulars, T suggested, in drawing attention to the matter, that as it might be
desirable owing to abnorwal climatic conditions in any year to require the destruction
of the cotton plants at an earlier or later date than is stafed in the Act, that power should
be givea tothe Governor-in-Executive Committee to retard or advance the date
on or before which cotton plants are required to be destrayed and also the period
during which it is unlawful for cotton to be growing on any. land. In due course, an
amendinz Aect was passed by the Legislature making lawful, on the recommendation
of the Director of Agriculture, for the Governor-in-Executive Committee to advance
or vetird the *‘close season.”

REPORT OF THE ASSISTANT DIRECTOR OF AGRICULTURE-
ON THE ENTOMOLOGICAL AND MYCOLOGICAL WORK
CARRIED OUT DURING THE SEASON UNDER REVIEW.

Before proceeding to ouotline the work under the above heading, it may be stuted
that the writer was appointed to the post of Assistant Director ou September 1, 1919,
Owing to the faci that the post of Lecturer in Natural and Agricultural Science atg
Harrison College was still vacant at the opening of the college session in September, and
in order to avoid the serious loss which would result to the college through the
discontinuance of the teaching of certain Scieace subjects, the Governor was, on the
recommendation of the Director of Agriculture, good enough to grant permission that
the writer be alluwed to give a total of five hours per week lecturing in Botany aund the
Principles and Chemistry of Agriculiure at Harrison College.

The following are the principal divisions of the work with insect and fungoid pests
for the season under review :—

(1) Plant inspection and fumigation.

{2} Upkeep of collections.

(3) Investigation of insect and fungoid attacks reported or observed.

{4) Special investigations of the life history, etc., of Phytalus smithi, Arrow
(the brown hard-back) under Barbados conditions.

PLANT INSPECTION AND FUMIGATION.

The Orders made by the Governor-in-Exeeutive Committee from time to time

providing for the inspection, fumigation, disinfection and where necessary destruction of

lants, seeds, etc., bronght into the island have been carried out in the wusual maoner.
n five instances, insects Lhave been prevented from being introduced which, as far as
vould be determined, do not exist in the island. Twenty-seven packages of plants,
bulbs, seeds, ecte,, had to be fumigated or disinfected, and in thirty-eight instancea
cane cuttings, and other plants growing in soil, from Trinidad, Demerara and other places,
had to be destroyed to prevent the possible introduction of the sugar cane froghopper
(Tomaspis varia, Fabr.)

All cargoes of cotton seed, amouvting to 46,518 bags, imported for the extractiom of
oil were fumigated with sulphur dioxide generated by the Clayton Disinfector mounted
on the barge Hygeia. In more than one instance, this seed was brought, in large part,
loose in the hold of the vessel and as a result these vessels had to go out in the harbour
at a sufe distance from the shore and bag up the seed -befor: it was allowed to be
fuwigated. Since then the Harbour Master has cooperated with the Director of
Agriculture in this matter and will not allow vessels to enter the careepage uutil they
certify that all the cotton seed on board the said vessels is in bags. Extended experi-
ments carried out at Pelican Tsland rome venrs agoe have proved this precaution of having
the seed bagged before fumigation to be esseatial to 1ts efficieney.

UPKEEP OF COLLECTIONS.

The collection of insects has been renewed with fresh specimens from time to time
and added to as oceasion offered itself. Two lots of specimens were forwarded to the
Director of the Imperial Bureau of Entomnlugy, London, for identification, and heé hss
been good enough to have the following insects named for us:—

ORDEE—HYMENQOPTERA (Bees, wasps, ete.)
FAMILY— CHALCIDIDAE {Chaleid * flies ™).
Euplecirus furnius, Walk. (Sub family Eulophidae)

Bred from Lirva of Profoparce eingulate found - parasitised in a feld at ®
certain estate. ’
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ORDER—COLEOPTERA. (Beéeiles).
~ FAMILY—TENEBRIONIDAE.

Alphitobius piceuns, Oliv.
From cotten seed imported from Venezuela.

FAMILY—CERAMBYCIDAE.

Lagochirus araneiformis, L. (Sub-family Lamiidae).
Taken from exhibits at Local Show at Lancaster, St. James in 1917.

ORDER —DIPTERA.

FAMILY— CHIRONOMIDARE,

Culicoides sp.

Taken sucking human blood, Belleville.
Sarcophaga pavide, Will.

Bred from larva feeding on decayiug larva of Profoparce cingulata.
Sarcophaga chaetopygialis, Will.

Zaught in field at Valley estate which was infested with larvae of.

Protoparce cingulata.

FAMILY-—OSCINIDAE.
Oscinis 8}s.
On plant leaves.
FAMILY —AGRGMYZIDAE.
Agromyza sp.
Leat-miner of cowpea.

ORDER—TEPIDOPTEERA.

FAMILY— NOCTYJIDAR.

Perigea albigera, Gn.
Bred from larvue attacking leaves of Chrysanthemuamn.

FAMILY-—TINEIDAE,

Plutella maculipennis, Curt. (Sub-family Plutellidae).
Bred from larvae atracking leaves of eabbage.

ORDER—HEMIPTERA.
SUB-QRDER —OMOPTERA.

N FAMILY——JASSIDAE.

Balclutha sp.
Found on Zea mays, Linn. (Maize, Indian corn).

In addition Lo the collection and preparation of eutomological specimens, considerable
attention has been devoted during the peried to the preparation of a permanent collection
of fungi as well. The main problem  which confronted the writer with regard to the
preparation of a permwanent coliection of fungi was in the working out of a suitable
method for preserving the large number of delicate superficial eryptogamic fructifications
in their natural position and arrangement, which are commonly eucountered. The
method given below wis devised after considerable experimentation and has been used
“rith considerable success suhsequently. It is based on a method prepared by Pro-
fegsor F. L. Stevens, Urbana, Ill, and supplied to the Director of Agriculture.

METHOD USED IN MAKXKING EXCELLENT PERMANENT
MIOCRO-MOUNTS OF FUNGI

The method consists of placing a drop or two of a. 4% solution of Celloidin (in ether
alcohol) on the fungus. As soon as the edges curl, in about five minutes the film ig
lifted off carefully with forceps to a clean slide. Drops of a mixture of carbolic acid
(crystals) and xylol or pure creosote are now added to the film to clear it and as soon as
any cloudiness which may be present disappears in about five minutes the excess of
clearing fluid issucked up with filter paper and the film bearing the fungus with all
parts in their natural position encased in the celloidin, mounted permanently in Canada

1sam.
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The solutions used above ure made as follows :—
4°/, celloidin.
4 grams celloidin (previously washed in - distilled water and dried over
caleium -chloride)
22. 4 c¢ Aleohol (Absolute)

77. 6 ecc Ether {Squibb’s kept over calcium oxide for twenty four hours
and then re-distilled). .

Clearing solution.

Either (1) Carbolic Acid and Xylol
12 ce Carbolic acid (Anbydrous)

36 cc Xylol (Pure).
Or (2) Pure Beech wood creosote.

In the case of fungi whose spores are enclosed in a pycnidium embedded in the
tissues of the host such as the Sphaeropeidales or borne in asci enclosed by a peritheciuam
as in the Asconycetes the usnal wmethod of embedding in paraffin and cutting microtomic
gections has been practised, .

The eard catalogue of West Indian insects injurious io plants and animals with
remedial measures, as weil as fungi and fangicides has been added to inr many instances
as information in bulletins, pamphlets, ete. became available.

INSECT ATTACKS REPORTED OR OBSERVED.

SUGAR-CANE.

No new insect pests of this crop have been observed during the year although it is
to be regreited that some of the old ones have miven considerable trouble and occasioned
much loss in some instances. The root-borer, Diaprepes abbreviatus, Linn. still constitutes
a formidable factor in production in many localities, and unless serious cc-operative
effort is made very shortly thie pest may assume the form of an epidemic in some
Jocalities. The writer has seen as many as thrity-three of these borer larvae recovered
from a single cane hole, and when if is remembered how mush damage a single larva
can do to a cane stool some idea of the ravages of this pest can be formed. In  order to
obtain some definite idea as to the potential possibihities of reproduction of the root-borer
a wumber of these were caught hazardly and after dissection the number of developed
and immature oggs found in each female counted. The table of the resunlt of thia
experiment is given below.

TABLE SHOWING NUMBER OF IMMATURE AND MATURE EGGS PRESENT IN DIAPREPES
ABBREVIATUS ON DISSECTION.

No. of Beetle. No. of Eggs. No. of Beetle. No. of Eggs.

1 530 7 327

2 321 B 405

3 h28 24 519

4 313 10 294

5 - 377 11 309

6 435 12 354
Average number of eggs found in 12 beetles ... cee 308
Maximum .. e e s e - 530
Minimum ... - -- 294

From the above results it is clearly seen how necessary it is for planters to pa
special attention to the collection of adults early after their first flight, otherwise ~eacg
female may, nnder saitable conditions give rise on the average to some three hundred and
ninety three larvae to continue the ravages of the pest.

%he brown hard.back, Phytalus sm:thi, Arrow, has continned to appear in such large
numbers and to cause so much economic loss, particularly in certain localibies, that it has.
been made the subject of a special report, vide page 18, )

The moth borer, IMatraea saccharalis, Fiabr., has done considerable damage during
‘the period under review, both directly as a stem borer and indirectly by cnabling certain
well known wound-parasitic fungi to gain an entrance. It is not uwneommon to find
cuttings selected for plantiog infested with the larvie of this pest and uniess proper
attention is paid in the future to the selection of healthy cuttings much unnpecessary
economic loss to the countyy must continue. ‘The practice of eollecting egg batches and
preserving the parasites which emerge from such as have been parasitised to continue
their good work, has been carried ocut i maay instances with considerable success,
reducing the infestation and loss to a wminimum. :
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The other pests of minor importance, namely, Pseudococus caleeoldride, P. sacchari,
the scale, dspidiotus eacchari, and theé mite, Tarsonemus spinipes; Hirst,, ete., -have been
prevalent only in somé isolated instances. In one ipstance a Pseudoscorpion was found
asdgciated with 7. spinipés and evidently predaceouns on this pest.

The ' eane Ay,” Delphazx saccharivera, has not Leen observed during the period under
review. In some 1sclated instances the white cottony masses were seen, indicating their
existence al one time, but. evidently high parasitism by Anagrus flavesrens had occurred
and served to keep them in check.

The corn ear worm, Laphygma frugiperda, S. & A., was noted in one instance cauosiag
slight damage to cane leaves on an estate in St. Joseph’s parish.

COTTON.

The growing crops have been found to be free from any new pest. Leaf blister
wite, FErivphyes gosaypii, Banks, has been observed in a nuwmber of iustances although
the attack did uot ussume severe proportivas at any time. Stem iujury duoe to red
maggot, Porricondyla gossypit, Coq., has been observed in three or four instances. On one
or two occassions known to the writer attacks of cotton caterpillars, .dletia Iuridula
and Alaboma argillacea were quite serions and resultéd ina considerable reduction in
the crop through the neglect of dusting the .plants with Paris green which remedial
measure proved entirely successful in checking the pest in several parallel cases. Dur-
ing the period of drought aphidie appeared in large numbers in-some localities but
were s0on held in check mainly by the lace wing fly, Ckrysopa sp. and the red ladybird
beétle, Cycloneda sanguinea, L.

The root-borer of the sugar cane, Diaprepes abbreviatus, Linn., has been observed to
causé the destruction of many cotton plants in fields formerly used for growing sugar cane
and infested with the borer. Plants up to several feet in height were observed io bé
withered and on digging them up the tap root was found to be “ wrung ™ almost to the
Surface of the soil in most cases, and the borer grub wus invariably associated with the
tunnel thus made.

MISCELLANEOUS CROPS, TREES, PLANTS, ET(C,

Sweet - polate (Ipomea batatis) :— About the middle of September a serious outbreak
of the potato wmoth Prolaparce cingulata, Fabr., was reported from one estate.  The infesta-
tion occurred in a field of an area of about six acres and was s0 severe that in abont a
week’s time few potato leaves were to be seen. During the period when the larvae were
moést abundant an attempt was made to determine what parasites existed, if any. Col-
lections of Diptera were made throughout the field with a view of ascertaining whether
the parasite Sturmix distineta, Wied., was present during the early part of the infesta-’
tion but an examination of a large number collected failed to reveal the presevce of ihis
particular parasite at that time. The Diptera most commonly found in the field durigg
the ravages of the larvae were Sarcophaga trivittata, Macq., Chrysomia macellaria,
F. and Sarcophaga chaetopygialis, Will. In oue case u decaying larva of P. cingulota
was found in the field infested with dipterous larvae which were bred te maturity and
have beex determined as Sarcophkaga pavide, Will. by Dr. G. A. K. Marshall, of
the Imperial Bureau of Entownology. . Numerous. potato moth laxvae were collected in the
field and bred out artificially. In one instance parasitism had occurred and nine adualt
Diptera emerged from the remains of the larva and have been determined by Dr. Marshall
as Sturmia distincia, Wied.

About two weeks subsequent to the first sign of the outbreak of the pest no
larvae were to be seen in the field at all. Numerous pupae were to be found in the ground
and in many instances the chewed remainsof these were seen associated with the bur—
rows of field mice. Another factor which entered into the <ontrol of the pest was the

aceous activity of nummerous blackbirds, Quiscalus fortirostris, on the young larvae.

Two of these birds were shot at about 7.30 a.m. flying from the field and dissection showed
one to contain thirteen and th2 other ten freshly dJdeveured patato moth larvae.
. The controlling faclors were so efficient after they had gained a footing, namely,
1he dipterous parasite, Sturmia distincta, Wied, the predaceous activities of field mice on
the pupae and of blackbirds on the larvae, that within three weeks aflter the first notice-
able outbreak of the pest this latter was almost completely under control. )

During the prolonged drought there were also oceasional small outbreaks of thrips,
Euihrips sp., and red spider, Tetranychus telarius. Dusting with approximately eglual parta
of - flowers of sulpbur apd lime -was beneticial in many cases and fields recovered greatly
from the attack subsequent to a few showers although not treated with flowers of sulphur

and lime.

Indian corn {(Zea Alaig) :—Considerable damagé was done in many instances by the
corn ear worm, Laphygma frugiperda, S & A., owing to neglect on the part of many planters.
Mauch of this loss could have been avoided with small expense had the pest been observed
at an early stage and suitably eombatted. - A mixture of lead arsenate und hydraved or
air slaked lime in equal parts and applied at the rute of a pen-nib fall, well dusted down
among the folded leaves of each plant is very effective in controlling this pest.

Cabbage (Brassica sp.) :—Numerous attempts on the part of certain individuals to
grow ihis.crop on the southern portion of the island, particularly near the sea-coast have
resulted in practically an entire loss, due maiuly to the ravages of a small wmicrolepi-
dopterous iusect which was identified by the writer and later confirmed by the Imperial
Burean of Eutomology as being Plulella maculipennis, Curt. This insect commouly
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known elsewhere as ‘the Diamond-Back wmoth lays its eggs on the lsaves and the smal
green larvae oceur in large numbers on the dorsal surface of the same, riddling them with
holes and ruining them completely. It was recommended that the leaves be sprayed
on the dorsal surface with arsenate of lead, three 1b. to fifty gallons of water. A sticker
should be added to the spray in the form of one pound: of ordinavry soap to five gallons
of the spray in order to make the spray adhere properly.

Shallot (Allium asealonicum): —1In some localities this crop was occasionally attacked
by Thrips tabaei, Lind. but it was soon controlled by apraying with nicotine sulphate.
One case was observed in which the larvae of a variety of the corn ear worm, Laphygma
frugiperda, 5. & A., caused some loss by bhoring into the leaves and feeding internally.
Hand-picking proved effectual in controlling this pest, indications of their presence
being euasily detected by the characteristic withered appearance of the leaves, and the
presence of the larvae und excrement both internally and externally.

Egg plant (Solanum melongena) :(—Certain vegetable growers experienced some
trouble with this crop through the ravages of the Eggplant Lace Bug probably Corythaica
monccia. T hese bugs were found in hundreds on the dorsal surface of the leaves
sucking out the plant juices. Often the atitack was so serious as to cause the majority of
the leaves to shrivel and fall off. A soap and water spray made by. disselving 8§ 1b.
of fish-oil soap io fifty gallons of water is recommended as a control, care being taken to
apray the dorsal surface wheve the bugs are present.

Pea :—Cowpeas and other varieties of the Leguminosae which were being grown
experimentally were attacked by larvae which ate the leaves.  larvae bred to maturity
gave adults which agreed with the deserviption »f Fundella pellucens, L. A leaf-miner of
the cow pea, Vigna catjong. was fairly common and has been determined as  Agromysa

Bp. at the TImperial Bureau of Entomology. An undetermined species of
Micralepidoptera has also been bred outl from larvae attackiug pea pods.
Whitewovd (Tecowa leucoxylon) :—Branches of a tree which was seriounsly attacked

by the lurvae of a bover were sent in for examination. Several moths of Duomitus
punctifier. Hamyp. were bred to maturity from the larvae. 1t was recommended that the
killed branches be pruned back to the healthy tissue and the dead portions burned. In
cases where branches were not badly infested extraction of the larvac with a slightly
hooked steel wire or fumigation of the burrows with carbon bisulphide should be
done.

Chrysantiemun ;—One amateur florist reported that much damage was being done
to the foliage of these plants by the larvae of some insect. Some of fhese larvae
were collected and bred out at the laboratory and the adult moth has been determined
as [Perigea albigera, Go. by Dr. Marshall, of the Imperial Bureau of Entomology,
Hand-picking has proved successful in controlling this pest.

Coceidae and Alewrodidae. A spieces of Pulvinaria was collecied on a tuber of arti-
choke (Helianthus tuberosusy which, as far as can be determined, has not been previcusly
recorded in Barbados. Specimens of fruit trees and garden plants were received and
found infested with the following, from time to time :— Orthezia praelonga, Dougl,
Coceus viridis, Green, Saissetia nigre, Nietn, Coccus mangiferae, Green, Vinsonia siellifera,
Westw., Chionaspie citri, Comst., Pseudococcur calceolariae, Mask., Aepidictus sacchars,
Ckll., Pseudococcus sacchari, Ckll. and Aleyrodes goyabae, Goldi. Selenaspidus articula«
tus, Morg. appeured to be fairly eommon on Tamarindus indico, Linn. but the fungus
Hormodendron sp. was quite frequently found: associated with them and apparently
keeping them in check. Coceuns viridis, Green was usually found in abundance on citrus
plants but ir some cases heavy parasitism by the fungus Cephalosporium lecanii had
occurred and was very successful in keeping this pest ip check.

The male scales of Aulacaspis rosae, Bouché found infesting mango leaves were
observed to be parasitized by a small Chalcid, The parasities were bred out successfua'ly
and huave been determined as Aspidioliphagus cilrinus, Craw. at the Imperial
Bureau of Entomology. - The larvae and pupae of Aleyrodes goyabae, Goldi, found
on leaves of avocado pear were also being helr:l in check by a minute Chaleid which was
determined as FEncarsiz sp. at the Imperial Bureau of Entomology. In both instances
of parasitism by Chaleids mentioned above, specimens collected showed these beneficial
insects to be almest 100 per cent. efficient.

Among the Hymenoptera sent to Dr. Marshall, of the Imperial Bureau of
Entomology, have been specimens of Chalcididae bred from an unknown lepidopterous
larva fouud on grass and determined by bim as Euplectrus furnius, Walk. In
an attempt to breed ount the leaf miner of Cordia interrupia two species of Chalcids
were obtained from the mines, specimens of which were forwarded to Dr. Marshall
for identification and which have been determined by him as Apantelés sp. and
Zagrowmosoma sp.

Lasioderma serricorne, Fab. has been found eating into stored dry ginger causing
much loss, .

Grains ot fodiap corn (Zea Mais) and also the larvae of Phytalus smiths,
Arrew wiich were being fed with the corn under experimental conditions in the
Laboratory have been found infested with a species of Acarina which ‘hus been detere
mined as Tyroplyphus sp. at the Imperial Bureau of Entomology.
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FUNGOID ATTACKS REPORTED OR OBSERVED.

SUGAR-CANE,

Marasnius sncchari, Wakker, This root fungus has been noted mary times
during the year and seewms to be particularly prevalent in some districts. On the
whole ratoon eanes appeaved to suffer more from the disease tham plant canes, yet in
some isolated vases even these latter suffered seversly. The writer has seen cuttings
ready for planting heavily infected with the white my«celial growth characteristic of the
superficial appearance of this fungus. and very often the feathery growth of the fungus
Himantia stellifera, Johnsten, was found in addition binding the lower leaf-sheaths of
these cuttings to the stulk. Owing to the prolonged drought this year the damage done
by this diseuse when present to ratoon canes was perhaps the most pronounced. The
root system wus evidently killed back to sueh an extent during the first year that adverse
conditions could not be withstood during the subseguent scason and the resunlt was that
the rvatoons were much stunted and produced few tillers, and in some instances ware
a total failure. The planting of healtby cuttings, proper tillage and drainage are essential
to the control of this disease and will we!l repay planters for their efforts along these lines.

Colletotrichum feleatwm, Went. This disease commonly known as “Red Rot” has been
observed on several occasions particularly in instances where canes bad been damaged by
the moth Lorer (Diatraea saccharalis, Fabr.)

Thislaviopsis paradoxa (Pe Seynes) J. Hohn. Beports of loszes dne to this cane eut-
ting disease, commonly known as the Pineupple Disease have uot been numerons dur-
ing the year. In wany instances, planters are beginning to realize the benefit from using
healthy cuttings for planting and the proper disinfection of the same with Bordeaux mix-
inre prior to theirinsertion in the soil.

Cercospora vaginae, Xruger. 'Theleaf sheath red spot fungus has been noted in sev-
eral instances during the year. Onb estates whevre no pains uve takeu for the selection of
healthy sced, cuttings for planting purposes are frequently found infected with thia
fungus disease.

Cephalosporinm sacchari, Butl. This fungus was observed in one or two instances
associated with red rot due to Colletetrichum falcatum, Went. Canes which had heen at-
tacked by this disease were observed to be infested with the mioth borer, spores evidently
having gained euntrance through the wound thas made.

Leptosphaeria sacchari, van Breda - de Haan. This leaf spotting discase known ag
Ring Spot was found to be fairly common in some localities. 1n no case was the attack
severe emough 1o give the canes a decided check, ulthough its presence lowered the vitality
of the canes a little by the injury done to the leaf surface.

Sclerotium Rolfsii, Suce. This fungus causes a red rot of the leaf-sbeath. It has only
been observed in one instance and is as yet of no econowmic importance to the cane crop
although it oceasionally causes serious loss to various vegetable crops.

Oytospora sarehari, Butl. This fungus was observed to cause a dry rot of sralks in
ope or two instances and was also to be found occasionally on the leaf sheath of certain
varieties but was not very prevalent during the period under review.

An attempt was made during the year to make collections of the various fungi
found associated with diseased and appavently healthy canes. The following are the
commonest which the writer bas observed. -

Himantia stellifera, Johnston. Very common on base of cane stalks binding the
lower leaf-sheaths to the stalk.

Melancenium sacchari, Masse. Common on stallt aund base of leaf-sheath of certain
varieties such-as B.8.F. 12 (84) and others having soft rinds. .

Melanconium saccharinum (F) Penz ¢t Sacve. One instance noted. Present on the
under surface of leaf, particularly on midrib.

Hormiactella sacchari, Johuston. Commoa on dead cane leaves.

Prichoderma lignorum (Tode) Harz., Very common on dead and dyiug cane stalks
and leaves. Of frequent occurrence in damp chamber eultures.

Acanthorkynchus vaceini:, Shear. One instance noted on leaf kept in damp
chamber for sowme time.

Chastomium globosum, Kunze. Comumon on dead leaves in damp chawber cultures.

Tetraplon aristata, (B & Br) Commonly found un dead cane stalks associated with
other fung:.

Stemonitis fusca; Roth. One instance noted on cane leaf.

MISCELLANEQOUS CROPS, KTC,

Cotton { Gossypinm spp.) No instance has beenrecorded where this crop suffered from
any specific fungoid disease. Mildew and leaf-spot both appeared to be comamon but did
not seem to exert any very great influunce on the general vigour of the plants.
* Pea. In a plot'in which Martinique peas were being grown for experimental purposes
~at Codrington oue instance was noted in which-almost a full grown plant died suaddenly.
Death was found to be dne to crown rot produced by Sclerotium Rolfsii, Sace., fruoctifica-
tioes of this fungus being produced in abundance at the base of the stein and on the upper
portions of the root. This variety of pca also seemesd very susceptible to ‘¢ spotting
of the pods. A species of Allernarie was found associated wilh the spots on the pod,
and could not be distinguished from Alternaria brassicae (Berk) Sacc. var phaseoli, Brua.
by the available descriptions. :
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Bean. TIn an experimental plot in which busk beans were being growu, leaf spot
appeared quite common. The fungus Collstotrichum lindemuthianum (Sacc & Magnus)
was found associated with the disease. This fungus ap‘})ea.rs to be a stage of Glomerella
rufomaculans (Berk) § & 8, both baving been found . associated with these diseased
spots ab different stages. Shear and Wood, in their cultural studies. also showed these
two fungi to be related.

Carrot {Daucus carcta) One specimen was reczived of a diseased carrot from a small
vegetable grower. The plant bad showed sigus of rotting at the crown, although the
leaves themselves appeared to be healthy. When placed in a damp chamber the crown
and root portion developed practically a pure culture of a species of Fusarinm. Both
macroconidin and microcenidia were present, although the furmer appeared to be the
more abundant. The plant was carefully remeved from the field along with the surround-
ing soil and burned in order to avoid further infection. The appearance of the disease in
this tield has not been observed subsequently.

Parsley ( Petroselinum spp.) One vegetuble gardener reported that several plants had been
lost tl: . ugh some disease aud sent in a specimen to the laboratory for examination. The
withering and scorching of the leaves was the first symotom of the disease. Oun examina~
tion, the upper portion of the root just below the surface of the ground was found to be
soft and semidecayed, the tissues of this region showing the presence of the mycelinm of a
fungus. The leaves were infested with numerous olive-green to brown, globose, ostiolate
pycoidia on both surfaces and these were found to contain numerous filiform, straight or
much curved, hyaline, multiseptate conidia. The fructifications could not be distinguisi-
ed from those of Seploria petroselini, Ddeswm. by the available literature. The number of
plants attacked in this case were nor sufficient to warrant the nsage of a fungicide. The
selection of seed from resistant varieties and a suitable rotation should be practised
where possible.

Tomate (Lysopersicum esculenium) A specimen of a diseased plant was sent to the
Department during the period under review. Disease in this case was due to the teaf
mould caused by the fungus Cladosporium futwum, Cke. The fructifications on the
underside of the leaves varied from winute spots to large, irregular, greyish patches.
The result wus that the leaves curled, turned yellow and died. It was recommended
that all diseased plants be pulled up and burned and the rest be spraved with Bordeaux
mixtore. Overwatering or damp sitnations should also be avoided.

Artichoke (Helianthus tuberosus) One specimen of a diseased plant was sent to
the Department for examination. Death was found to be caused by crown rot dus to
the fungus Scleretinm Rolfsii, Sace.

Pumpkin (Cucurbita peps.). Comylaint was made by a vegetable gardener that he was
losing meveral of his pumpkins by a disease which produced rot of the fruit. Exami-
nation showed that friit were attacked shortly after pollination and often when only
a few inches long. A downy mildew was found associated with the disease and could
not be distinguished from Peronoplasmopara cubensis, Cl. As the decay of the fruit
proceeded, several other fungi were to be found, the chief of which were Cladosporium
cucumerinum, E & A, TI'usarisam sp., Alternaria sp. and Spondylocladium sp. It was
reccumended that all diseased fruit be removed and burned as soon as possible and to
avoid un excessively moist situation. By selecting plants resistant to the disease the
greatest amount of success is hikely 1o be obtained. Spraying cucunmber vines affected
with the disease with Bordeaux mixture in Porto Rico has given negative results.

Lime (Citrus medica var acida), Seedlings were lost among a batch which were
being raised for experimental purpuses. The plants died when only a few inches high,
remained erect and appeared as though they bad suffered from severe drought by their
dry, shrivelled leaves. Diseased seedlings placed in a damp chamber prodoced a” scarty
white byssoid growth of n fungus along the hypocotyl, just below the cotyledons, which
bore numerous faleate macroconidia and oval microconidia of a species of Fusarium.
Bections of the ruot were cut and examined and the mycelium of the fuugus was seen
in and among the cells. The mycelium was branched and septate. It was evident that
the prevalence of the mycelium in the root tissues, particularly the xylem vessels, had
caused the death of the seedl’ngs by these latter becoming plugged up. This diseuse
has not ueen observed affecting well grown plants and trees and evidently = only causes the
death of non-resistant seedlings, the loss of a few. of these at an early stage being of
no ecopomic importance, but rather beneficial in weeding out the less hardy individuals.

Mango. (Bangifera indica) Several specimens of diseased leaves and plauts
have been sent in for determination from time to time. The commonest disease noted
was the leaf spot caused by Gleosporium mangiferae, Hen. Following the glassy star
scale the superficial fungus Caprodium mangiferwm was found in many instances and
appeared to weaken the vitality of trees somewhat by hindering the proper physiological
functions of the leaves. In one instance the leaves of a tree were found heavily inested
with the fungos Pestalozzia guepinia, Desm. 'This latter tree produced numerous ¥fruit,
but seldom did any of thiese reach ‘maturity, the wajority dropping at an early stage.
Spraying trees with Burdeaux mixture has given good resultsand has been found not
only 1o iwprove the yield but the keeping gualities and appearance of the froit as well.

Golden apple (Spondias dulcis). A die-back of the young branches of this tree was
reported in one instance and sypecimens of diseased twigs and branches were sent to the
laboratory for  examioation. The  leaves would turn yellow and then wither
up and fall off. Specimens of twigs immediately below the area of the sawmé which
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had die-back were placed in &« damp chawber. Nomerous aservuli of a species
of Colletotrichum developed within a few days. Carefuol examination of these acervnsl
was made and they were found -to be typical of OColletofrichum falcatum, Went.
Measurement of the falcate spores, borme in great abundance, also showed
themn to be typical of the above species, being 24x4 microns in every instance observs
ed. Those portions of the stems which had been killed were found in many instances
to be infested with the acrobatic ant, Cremustogaster sp., evidently feeding on the gum
residues of the discased areas. It was recommended that all disensed twigs be carefully
pruned off aud burned, the surface exposed by each cut being tarred or painted
over to prevent the entrance of fungoid spores. Subsequentlvy the tree shonld be
sprayed with Dordesux mixture .

Sugar apple. (Awona sguamosa) Ibn one instance a tree was observed which was
reported would not yield any fruit. The twigs and voung branches iu must cases scemed
to be suffering from mpecrcsis.  An  examivation of these twigs and stems in  the
Jaboratory showed them to be infested with numerous scattered pycnidia of a species
of Rhabdospora. It was suggested that all the diseased portions be removed and burned,
and the tree thoroughly sprayved with Bordeaux mixture.

Breadfruit. (Arfocarpus incisn} Several instavces of the black blight due to Capnodium
sp., have been observed. In one instance particularly the superficial fungus was causing
much harm by impairing the proper physiclogical functivus of the leaves, Spraying
with kerosene emulsion to control the scale insects present will soon eliminate this funguas.

Rose. (Rosa spp.y The bluck leaf spot caused by Dicoceum (Marssonia) rosae, Bon.
and the white wildew caused by Sphaerotheca pannosa, Lev. were very prevalent during
the season under review. During the prolonged drought the latter fungus was very
severe in many instances and caused considorable defoliation of trees. This fungus is
conirolled by dusting with fHlowers of sulphur diluted with abovt } of its volume of
sliked lime, application beélny made ea-ly in the moruing when dew is present on the
leaves which will enable the muterial to adhere. The former fungus if present on -a few
leaves only these latter may be picked off and burned, but if present to a large extent,
spraying with Bordeaux mixtuve gives satisfactory results in preventing its spread to
any new foliage which may be put out.

Sweet pea (Lathyrus odoratus, L. ) A local florist experienced considerable difficulty
in growing these plunts from seed imported from the U. 8. A. The seed in guestion had
=w I'igh germination per cent but as soon as the plants reached a height of about five to six
inches they died. Diseased plants rewuined erect but showed signs of wilting. On
pulling these plants unp, the root system was found to be guite dead. Sections of the root
were examined microscopically and revealed the presence of numerous nematodes in the
tissues. On placing plants in a damp chamber they developed nuwmerous fructifications
of a species of Hurmodendron on the dorsal surface of the leaves and alony the stem, this
fungus evidently having gained entrance through the nemmtode-infested roots.

Specimens of the nematode-infested roots were preserved in aleoholic formalin and
forwarded to Dr. N. A. Cobb, Agricultaral Techunologist, U. 8. Department of Agriculture,
Burean of Plant Industry, and he has examined them and found two species of nematodes
to be present, viz : Heterodera radicicola (Greef) Mill and Aphelerickus agricola, de Man :

With regard to Aphelenchus agricola Dr. Cobb states tbat he has fregquently
observed it in andon the roots of diseased plants and it has been observed on
several different occasions in Europe by de Man, Maupas and Steiver, in  Holland,
Algeria and Switzerland respectively., He kuows it to exist in the region of Wash-
jogton on the roots of peas and swect potatoes; from the roots of citrus trees,
Corfu, Greece; from the roots of citrus trees, WValenciu, Bpain; from the roots of
citrus trees, Brazil; from the roots of ecitrus trees, California ; and from the roots of
iris from China. He considers, therefore, that it isa cosmopolitan species more or less
injurious to plants, although never having had occasion to believe that it is a very
serious pest.

"1 hat Heterodera radicicolu (Greef) Miil is the cause of death of the sweet peas, Dr.
Cobb is strongly inciined to believe. It is indeed well known in the West Indies and
other pirts of the world as one of the werst pests which the agriculturist eacounters.

Experiments on the prevention of the vematode disease by using soil previously
sterilized with boiling water have proved successful. This method is impracticable
of ccurse if the plants ave grown in the earth under ordinary local conditions, but can
be readily applied in the case of medium sized potsand tins which allow of efficient
sterilization.

Tamarind ( Tasmearindus indica) An algal disease of the leaves of this tree has been
noted during the year. It appears to be identical with Cephaleuros Mycoidea, Kurst,
which is deseribed by Dr. Butler and which causes a serious disease of tea known as
* red rust” in India. Tt does not seem to be a severe parasite of the tamarind, however,
and practically disappears during the dry season, but is occasionally found. causing the
eharactevistic * red rust” spots on the leaves duriug the rainy moaths. No instance of
cankered shoots cuused by this disease has been observed.
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SPECIAL INVESTIGATIONS OF THE LIFE HISTORY, ETC., OF
PEYTALUS SMITHI (ARROW) UNDER BARBADOS
CONDITIONS.

Amoung the insect pests attacking the subterranean portions of plants by feeding on
their roots, Phytalus smathi, Arrow, is no doubt one of the most serious which the agricual-
tuarist bas to combat. Not being limited to one or two hosts as is the case wilh some
insects but attacking several crops aud plants respresenting -dissimilar botanical natural
orders, this insect is liable {o exert very great economic luss unless stern measures uare
adopted for its repression through an intimate knowledge of its life history and habits.
The adult has been comnpared with specimens from Mauritius by Dr. G. A. K. Marshall,
Director of the lmperial Bureau of Entomology, and he considers it to belong to the family
Melolonthidae and to be identical with the species described from that island as Phytalus
smithi, Arrow and commonty known as the brown hard-back.

CHARACTER OF INJURY TO SUGAR-CANE:

The ravages of many insects are apparent imwediately, even to the untrained
observer, but injury due to Phytalus smithi, Arrow is the more scrious fur the reason that
the larvae are hidden beneath the soil and are not visible uvunless a careful search is made
for them. In the case of the sugar cane the casual observer can detect nu difference
between attacked and unattacked fields in the early stages, but later on the stunted
condition of the former becowmtes readily apparent. The presence of the root-feeding
larvae is evident on digging up a few stunted stools, for these are found to be practically
devoid of roots, or perhaps have only one or two stray ones which have escaped the notice
of the very active larvae. -

I is evident that such a serious destruction of the root system must occasion much
loss not only in tonnage of cape butin pounds of manufactured sugar, ete. The
problem becomnes even more serious because of the insidious habits of the insect, sinee the
average planter greatly undevestimates the full amount of damage done. Only by o care-
ful examination of attacked stools with .« view of finding how many larvae are feeding
an the roots can any definite idea of the full amount of injury be obtained.

ESTIMATE OF LOSSES.

In the report on Phytalus smithi and other beetles injurious to the sugar cane in
Mauritive by Mr. D. d’Emmerez De Charmoy, that writer mentions an instance of a field
of young virgin canes four months old which was utterly destroyed by this insect, while
more advanced virgin vanes as well as ratoons suffered to an equal extect when the
infection was intense.

cw: About ten years ago, although this insect was known to occur in thisisland it did
not appear in such numbers as to be considered of any special economic lmportance,
However, within the last five or six vears thieir numbers have been steadily increasing,
particularly in some localities wuntil at present it is considered one of the most serious
pests of the sugar cane inmany infected areas.

Ia the Sugar Caue Report of the Barbadous Department of Agriculture for the seasun
1917-19 an estimate was made therein as to the minimum loss per acre sustained at ihe
Manpurial Experiment Plots at Dodds through the ravages of Phytalus smithi, Arrow,
and the root borer, Dioprepes abbreviatwe, Linn. The number of larvae of Phylalus
smithi found in the plots for that jear was approximately one third the number of lar.
vae of the root borer aud one quarterof the total number of larvae of both insects. A
fair estimate can be obtained of the loss then, if we assuwe that the grubs of Phyialus
emithi caused one gquarter of the total loss due t¢ both insects.

It was pointed out in the report for 1917-19 that the minimum loss per acre at the
Manurial Plots was 4'26 tons of cane. The loss due to Phytalus sniithi then amounted
1o at least 1'09 tons of cane per acre. Assuming that one third of the total area planted
to sugar cane in the island was attacked by Phylalus smithi, and to no greater extent than
in the case of the Manurial Plots where systematiec destruction of beetles and larvae ig
undertaken annually, then the loss from approximately 11,866 acres or one third of
35,000 acres amounted to 12,715 tons of sugur cane in 1919 having a value at the rate of
$8-94 per toun, this being the price obtaiued for cane sold from the land of the Govern-
ment Industrial Schools that vear, of $113,681-04. )

In the Sugar Cane Report of Barbados for this year 1918-20 a similar estimation of
the losses due to the attacks of the root-borer and brown hard-back was made. The
sumber of larvae of Phytalus smithi found in the same number of plots was orly
approximately five-eigths what they were for the previous year. Assuming that the total
loss for this year was the sume as for the previons year, then the loss due to Phylalus
smithi is at least -681 tons of cane per acre. The loss from 11,666 acres or one third of
35,000 acres amounts Lo 7,945 tons of sugar cane in 1920 having a value at the rate of
$21-02 per ton, this being the prire obtained for cane sold from the land of the Governe
ment Iadustrial Schools this year, of $167,003-00. .

These figures are indeed the minimum loss. for they are based on results obtained
frow the manurial plots where effort is made to destroy the bestles and larvae ‘every year,
and furthermore, all of these plots were attucked. Had there been unattacked check
plots to compare ﬁ'l.t.h, it ean readfxly be seen that the loss would have been very much
higher. Then again no account is taken of the losses due to injury to corn and other
crops and trees which must be considerable bug rather difficult to estimate.
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DISTRIBUTION.

Most avthors who bave studied the history of this genus Phytafus have considersd
it to be indigenous to that vart of South America lying between Brazil and Mexico. Up
to 1913, however, this species was only known to oecur in Barbados and Maauritins, the
introduction into that latter island, according to De Charmoy evidently having taken place
either from South America or Barbados.

FOOD PLANTS.

The adult insect gseldom does any appreciable damage to the foliage of leaves and is
a light feeder. - Almost every green foliage is acceptable although it seems to- be partica«
larly fond of the leaves of sugar cane, cassauva and rose trees. The leaves of banana are
often attacked quite seriously. During the period of maximum flight rose trees are
often seriously defolinted.

The larvae are particalarly fond of the roots of grasses of varions kinds particularly
sugar cane, Indian corn, imphee, etc., but if the above are not available they will feed
readily on the roots of several kinds of legumes, palms, banauas and rose trees.

TESCRIPTION OF STAGES IN LIFE CYCLE.

The writer has used the descriptions given in De Charmoy’s Report from Muauritius
of 1912 follewing thewm through and making such additions ete. as he found necessary.

THE ADULT,

The adualt beetle varies somewhat in size ; the largest observed being 17 mms in
length by 83 mms in widih, while the smallest observed wus 13-5 mimas by 63 mws and
the uverage dimensions of twenty beetles were 157 mwms by ¥ 8 mms.

The live insect is of a uniform reddish brown colour about the hue of mahogany.
When killed by boiling water and then dried, no apbpreciable chang? in colour vesults,
The dorsal surface of the thorax is found to be of n darker shade than the elytra and
wveniral surfaces of both the thorax and abdowmen, the head being even darker than the
dorsal surface of the thorax. It is upiform in length though widening slightly
posterierly. The elytra are rounded at their posterior extremity and do not cover the
prgidium ; diverging slightly at their tip leaving a narrow angular space between
when closed.

The head is rather broader than long and bears a transversal mediom farrow. The
auterior edge (clypeus) is notched in the middle and strongly recurved forming a concave
space bordeved by a slight protuberance situated before the transversal furrow ; the
posterior part is convex and laterally indented ut the base of the eyes. All these paits
gave the orcipital one covered by the prothorax are deeply punciured by irregularly
scattered subeircular depressions. - . o

The anteninae which project bevond the head are made up of nine joints ; the three
last are Hattened and of an oveid bammer-shape, together forming a knob ; the first is
as long as the next five together, small at the base it gradually becomes thicker and
bears at the outer edge a row of rather long spines, these latter being somewhat shorter
at the base than at the apex where they ure longest ; the second joint is as long as the
third and fourth, notehed onterly at the base ; the third and fourth are subequal ; the
fifth and sixth thicker : the Iast three are hammer-shaped and as loug as the fourth, fifth
and six togetber, with ten short hairs at the outer edge and three to five apically.

The labrum (upper lip) is deeply indented forming two vertical conical lobes provid-
ed with long hairy epines. The maxillury ralpi ave four jointed and project beyoud the
forebead clypeus ; the first joint is small and subovate in shape ; the second is somewhat
jouger thau the third, both being small-at the base and becoming thicker apicaily, in
which region four or five spines are borne, those of the third joint being nearly twice as
long as those of the second ; the fourth joint is elougated, subconical and as long as the
precediug two together.

‘The lubium (inferior lip) is quadrangular and has in the middle of its anterior edge
a lunular indentation ; the lubial palpi are three jointed and are inserted under the
labium ; the third joint is subconical and as long as the first two together. The second
joint bears a few long spines apically. . :

The prothorax is broader than long with its lateral edges slightly angular, and bear-
ing short hairs at intervals ; its posterior and anterior edges bear thin short golden hairs,
The scutellum forms an eularged curvilinear triangle.

The ¢lytra ave slightly narrowed at the base nnd widen gradually posteriorly, their
lateral edges bearing a row of short hairs wide apart. The legs are long, siender and
spiky ; the tursi of the fore and middle legs are distinctly longer, while those of the hind
legs are only slightly longer than the tibise.

The tibia of the fore leg is flattened, indented outerly and bears at the supero-inner
edge a long stout spine with a few ‘short hairs disseminated along the middle line; the
five tarsal joints are of nearly equal length although the fifth is distinctly the longest,
the first is more prickly than the others. The tibiae arve slightiy larger at the apes ; the
two lateral edges are earinated, the outer one with two and the inner one with three
ahort distant spines, under each of whick one long hair proi}rudes, the inferior inner
part is bordered with a row of alternating long and short hairs.

_The theca of the male genitalia is cupuliform and closed ventrally.
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The apices of the ribiae bear on their inner portion two long conical flattened spines
reaching to the first half of the second tarsal joint and a row of short comical hairs
aronnd the edge.  The tarsi are longer than the tibiae, their joints being nearly equal,
‘the last one however, being the longest ; all the joints ure hairy nndernéath and bear a row
of rather long bairs at their apices. The tarsal claws are bidentated and of equal length ;
the first tooth is narrower at the base and longer than the second which is sitoated a
little before the superior balf of the former. The prgidium bears a row of short hairs
aleng its marginal edge and the mwajority of the minnte punctures with which it is beset
bear each a single delicate decnmbent hair having its origin in the centre of the puncture.
Al the body is minutely punctured. The punciurations are slightly larger on the head
And are not so cléie togetlier on the elytra and abdominal segments as in this region.

The pro, meso and metasternum are covered with a short yellowish pubesecence which
is longer and coarser on the mesosternum. The posterior edge of the under surface of
the prothorax is densely beset with thin short golden hairs.

THE EGG.

The eggs are white and ¢lliptical in shape. Under norwal damp soil conditions
they are laid singly m elliptical carthen cells approximately 2:8x2-3 inws. and at a depth
of about 5 inches, varying according to the depth at which normal damp condilions
in the soil oceur. In drv soil they are found somewhat deeper than under normal
conditions of moisture but without an earthen cell for protection ; under which conditions
they have never Leen observed by the writer to hatch. They are on the average 2x1-5
mms. when first Jaid but they gradually swell under normal damp conditions and becowne
more spherieal by about the seventh day at which time they measure on the average
25x2'1 mms, approximately.

THE LARVA.

The full grown larva weasures 30 mins. long and 8 mms. broad at the thorax and
five of the intermediary mbdominal segments, The bead weasures 4% mms, Across,
It is white with the head and antennae of a yellowish browu colour : the legs are faintly
yeéllowish in colour particalarly towards their tips ; the anal segment is blackish ; dJuring
the pre-nymphal stage it is of a creamy colour and the anal segment then contracted
ig of the general colour. 1t is strongly curved but straightens easily when in progression
the thoracic ségments are three in number 2nd the ubdominal ones nine. The seven
anterior abdominal segments are covered dorsaliy with numerous spiny hairs which are
répresented on the other segments by longer and scattered ounes.

The anal aperture is transverse and cousists of an upper and a lower Lip, the inferior
of whith bédrs numerous short, very dark brown 8pines while the superior one has spiny
Bairs yellowish brown in colon¥, longer but less numerons. There exist on the
dateral preceding segment two tufts of long yellowish Lrown bairs, the same segment
showing at its dorsal part hairs of the same shape and colour but more scattered.

There are nine pairs of stigmata, the first one is situated on the lateral part of the
Erotimrax, the others on the abdominal segments in the shape of a horse-shoe, guite

orny and of a yellowish brown colour. There exist on the dorsoc-lateral part of the
prothoraz, anteriorly, a pair of yellow obtuse-triangular spots.

The legs are short, the posterior being the longest; the coxa of the hind leg is as
Tong as the trochaunter, the femur and the tibia together ; the one of the intermediary legs
ie a little longer than the trochanter and the femur together, the one af the foreleg u little
shorter.

‘ The tarsi are represented by a terminal conical sharp joint, the femurs and tibiae
are covered with strong spiny hairs more numeroue and coarser on the jnner part. The
postérior legs are about 6 mms. in length.

"The heud is of a bright yellowish brown colour, and is rounded posteriorly ; the
antero lateral sides are oblique for joining the anterior edge which is ucited with the
eptistoma. On the marginal edge there is a row of 7 to 9 spines and a few
others vare and scattered on the ecephalic dise. Uader the first antennal
joint there are 6 or 8 spines of unegnal length, The epistoma is twice as long as it is
broad. its anterior edge slightly vounded, the anterior half juclined downwards and beais
four lonyg silky hairs. The superior lip is leshy andis covered with numerous strong
spines, those situated underneath are more nuwmerous, sborter ' und thicker ; the anterior
part is obtuse-triangular and the posterior strougly oblique. The mandibles are crooked ;
very brodd at their bise tbey become thinuer at their apex ard are not provided with teeth ;
they are black at their apex and yellowish brown at their buse. On the dorsal PATE are two
longitadinal ridges, leaving between them and the marginal edge two correspondiag- elon-
gated furrows, under the external ridge 18 a rowof 6 or 7 long hairs, .

The antennde are Iong and slender and vroject slightly beyond the extremiiy of the
mandibles; they are composed of four articulated joints and « busal short comical one
blended with the supero anterior edge of the head. o

The second joint is a little longer than the last oue, the third the longest of all and as
long as the list two together ; the fourth one is longer tharn the second, itsapex is obliguely
cut and forms am external expansion ; the fifth is sabeonical and ‘about the half of the
fourth one. The mferior lip {lubium) is trausverse and bears two slender palpi of two.
joints; the first joint is somewhat stouter than the secomd and they are sabequal in
Iength. The maxilla: are bent, pediform with rounded jointe, the basal joint is cylindrical,
the terminal one having strong spines on its inner portion, those at the base being thinner
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and yellowish brown in colour while those burne apically are blackish and rather stout.
The palpi are foar jointed, the basal is cylindrical and as loag as brosd bearing two spines
outerly from the middle of the joint which are equalin length to that of the joint itself; the
second is longest, the third not as long as the fourth, the fourth being fusiform and not
ag thick as the third and secoud and bears a single spine at its external part.

THE PUPA.

The pupe is white in colour anl irregalar in shape when first formed but in a day or
£wo it assumes a yellowish brown colour and its natural shape. . It is somewhat variable
in size, the largest observed bsing 20 mms. Joug by 8 mns. wid», while the smallest observ-
ed was L7 mus, long by 6-5 mms. and the average dimensions of thirteen pupee selected at
rapdom was [8-Zmms. by 7-5mums. The head was found to vary in breadth from 3'5 mms.
%o 40 wms. the average of thirteen beiug 3-8 mms. 1t is eaclosed in au elliptical earthen
cell measuring about 20 mms. in length. The elytra are shorser than the membraneoaus
wing case. ‘There auve tive abdominal segments which are promineut, rounded and pro-
trading, the anterior thvee bearing each a pair of stigmata laterally, these latter not b2ing
horse-shoe shaped as in the larva, buatspherical and of a vellowish brown colour. The
terminal segment in acute-triangvlarand forms an oblique angle with the preceding on=s
and is strongly recurved at its end which is bifid, having the processes diverging from one
another at the apex. The characteristics of the ventral surface of the terminal segment
are such as to easily distinguish the sex of the adult to be. The male pupa bears nnder
the torminal segment u swmall elevation which terminates in a distinet rounded, tubercalax
nodule, while in the case of the female this elevation is flattened and vo such nodule

£xists.
INSECTARY METHODS.

Experiments with the brown hard-back were conducted at the office of the Depari-
ment of Agriculture at Queen’s Park, Bridgetown. Practically the same methods were
adopted as the writer had successfully used  during the period he had assisted i the
wurging out of the life history of certain species of Lachnosterus at the Insectary of the
Dominion Entomological Laboratory at Ottawa, Canada. The writeris much indebted to
Dr. Gordon C. Hewiti, the late Dominior Entowologist of Canada, and Mr. Arvthar Gibson,
the Assistant Dominion Entomologist for the experience gained in experiments of this
nature, and andexr whose direction similar work was carried out.

Five-inch flower pots with large arc light glass chimneys to fit and covered at the
top with mosguito net were used for the adults. These pots were filled with rich loawy
soil and the adults supplied with fresh <cassava leaves, with their petioles immersed in
wauter, for their food.

In the determination of the namber of eggs which a single female could lay, the
males and females were caught in copula and a single pair introdnced into each cage. In
«ase the male died premuturely a fresh one was supplied immediately. The soil was kept
moist by placing the pot in a saucer about oneinch deep in which a little water was intro-
Aueed datly or as required and by lightly watering the surface of the soil. The females
readily lard eggs in the dump soil which was emptied out and scarched curefully for eges
every four or five days. A range ol these cages was placed or a table about four feet high
and the feet of the latter kept 1mmersed in jars of water with a layer of kerosene oil on
the surface. ’

In the determination of the egg stage about twenty to thirty beetles caught haphas-
ardly were placed in two seven-inch pots rigged out as above aud fed on cassava leavas.
‘Fhese pots were examined daily and the eggs laid placed in four or five-inch petri dishes
which were filled with rich loamy damj. soil and artificial cells made of about five mms.
diameter to coutain a single egg each. The covere were replaced on the petri dishes which
were then kept covered so that ne light could reach the eggs. The examination of the
eggs was very easy, each being vigible through the petri dish cover in its-respeective cell.
This same method of placing eggs in petri dishes was used in the hatching of all eggs for
the determination of the larval stage, elc.

The methods used in rearing larvae consistel in some cases in the uase of flower pots
about Bve inehes in diameter filled with rich loamy soil, the grubs feeding on the roots of
corn which was planted in the pots. The objections to the nse of the pots was that the
earth had to be dumped in order to view the grubs, which meant disturbance and often
‘njury to them:. Fuathermore, it was useless to try to raise more than two or three grubs
an each pot for the grubs readily destroyed each -otherat all stages by reason of their
arnizevous habite;, and thus the method wmeant considerable space for the handling of
a large number of pots which raguived. coustant attenrtion to keep the soil moist and ia
a natuaral condition physically. By far the mest convenient method wus found i the
use of two-inch, round, seamiess tin boxes abaut an iuch deep. Omne grub was kept in
esch box. . These boxes were convenicntly kept iu piles and tiers and were opened and
the contents examined regulurly at intervals. of several days toa week or mora.  Papa=
were examined every day. Water was never added to the soil inthe boxes as this
invariably caused excess oisture and often the death .of ibe grubs, but instead fresh
sifted soil of the right dampness was used to rveplaee that in boxes when the atter bacams
dry or sour. . .

" Food was suppbied by adding & kernel of corn to each bax. As soon as a kerael
wis consumed a fresh oue was added. When more than one kerpel was added at u
time wspecies of mite, determinedat the Imperial Baveau of Extomoloagy as Tyraglyphus sp.
mearly always appeared in great aumbers and appearel] to feed on the corn, but,wiuld
eveutually attack the grub and oause it w0 sicken, finally resulting in iis death
sinleas ‘the mites were carefully brushed of with a dcHeate camel’s hair brush
- and feesh earth supplied. In the absence of corn, grains of imphee (Andiro-
' pegan. -sorghiwm  saccharatug) -y be fed, the grub readily eating  the -delicate
R a d Y No instance of  aitack by mites. bas been observed when this  Iatter
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grain  was used although many grains were supplied at a time, and the wreiter
regards it as the safest food to supply if mites ure too persistent when corn is nsed.

Examination of grubs in tius is effected with practically no chance of izjury.  Quite
often when the coveris removed a portion of the grab’s tunnel is visible and the
advent of light causes the grub to rush towards the closed estremity of the tunnel below
the soil. By carefully ancovering the top earth with a knife blade or Hat piece of stick
the bottom of the grub’s tunnel is easily reached and the grub viewed without any
difficulty.

On placing a grub in a tin the latter is filled up to ke top with sifted moist soil
not being packed in by pressure buat allowed to remain loose With =« finger a pitis
compressed in the soil into which the grub is placed and the cover replaced. It is not
advisable to cover the grub with soil.

Other workers on the life history of similar giruls have shown that there was no
difference in the time of ewergence between adults from grobs in tin boxes and adults
troms grubs out-doors, provided grubs escaped the atrack of mites, foongus or bacterial
dizens. Tu this case the time reguired for grubs to emerge which were coufined in tin
bLoxcs 1allied very closely with the time required for grubs bred in flower pots. showing
that soil aund other conditions in the smaller tin boxes did not cause aboormality in the
time of emergence.

In addition to rearing grubs in pots and tins sowe were alse carried through the
larval’ stage in speciallsy constructed cages having giass sides so that the setivities
of the larvae could be closely studied. Essentially these cages consisted of a frame
made of wood which supvorted two panes of glassin a vertieal position and situated
parallel to each other at a distance of about an inch wpart. At the bottom of this
cage holes were bored to allow for drainage and a fuycr of small stones was first filled
in to the depth of about an inch and one half before filling up the rest with good Tich
ioamy soil previously sifted. The total depth of soil amounted to aboul twelve inches.
On -the outside of the panes of glass there were sliding shutters made of wood
and working vertically, The tops of the shutters were fitted with hotizontal pieces
like the top of w T * in cross section and ruanning the whole length -of the glass
so as to keep out light from ubove while the sliding portion kept out light from the
stdes. The length of the c¢ages was for the inost part about fourteen inches. Grains
of corn were planted in them and they were watered regularly. By lifting the shutter
o eue side or the other the grub could be seen in its cell quite readily and photographs
made. The rate at which roots were devoured could also be studied, eote.

Temperature apparatus used in the experimenis was a recording thermograph.

LIFE HISTORY.
ADULT.

ISSUING AND EMERGENCE.

Immediately on issuing the adult has only the legs, head and thorax brown, the
elytra being milky white aud soft and the wings extended their full length beneath the
elytra and projecting posteriorly. - In a few bours the bectle turns tawny yellow in
colour until after' about twenty-foor hours it has turned light reddish brown. In two
days the beetle has attained a uniform reddish brown mahogany colonr.

The udult remains in its pupal cell for a period known as the pre-emergence period
during which time the chitinous parts of the beetle gradually become perfectly hard.
Lo determining the duration of this perind as soon as pupae which were kept im
tins had hatched and assumed their normal colour in a couple of days they were either
put into pots aud covered over with soil, havinﬁ first been placed in an artificially con-
structed cell of earth or placed in one of the sliding observation cages in an artificial
earthen cell as before. ¥ examining the surface of the soil in the pots every day for the
emergence hole always left by the adalt or by direct examination of the sliding observa-
tion cages the exact date of emergence could be determiued,

Table I. below shows the results of the experiment carried ont to determine the
length of this pre-emergence period.

TADLE [.—SHOWING DURATION OF PRE EMERGENCH PERIOD OF AUULT
PHYTALUS SMITHI.

Date of Pre-emergence
Hxpt. No. Date beetles hatched.
emergence, period in days.
9-24 April 7 May 24 T 47
10-1 April 11 : April 26 15
11-1 ) April 16 ; May 2 18
16-2 May & ’ May 25 20 -
Ca-1 May 9 Jone 1 22 :
442 May 13 June 13 } 31 |
121 May 20 . June 24 35
43-1 Muy 24 .. June 20 Pog

From the above table it is seen that the average pre-omergence - period for eight

observations is twenty-seven dars with a minimom: period of Bfteen and o masinrain of
forty-seven days. _ E g nwm of
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PROTECTIVE HABITS.

Considering the numbe. of adult beetles which emerge vearly very few are ever
caught in lighted bouses, and apparently these lights have no attraction for them. The
aduvits begin to fly shortly after dusk and lie buried during the day underground at a
depth of about two to four inches during tle pre-reproductize period and much deeper or
about five to eight inches depending on the dampuess of the soil, during the reproduttive
period. If the soil is dry towards the upper layec the beetles will be found to buarrow
deeper for the deposition of eggs  They do not fly very long but soon alight ou the
nearest shruly to feed or copulute. Copulation way take place on the surface of the
ground before light also. When feeding they hardly move for hours but remain clinging
to the leaf, cutlting semicirvcular pleces therefrom. Before daybreak they retarn to thewr
underground shelter and ave never seen by day. If unearthed frow: the soil during  the
day they quickly eommence borrowing in the soil for shelter. If a bright light is flashed
on them while they are engaged in feeding, thev remain motionless, but if the bmneh or
leaf on which they are clinging is disturbed even lightly, they readily {fall to the earth
and may be lost ie the undergrowth. .

The eggs, larvae and pupae pass their respective stages several inches below the
surface of the seoil and thus zre safe trom birds and moest predacesus inscets.

FHEHTILIZATION,

The mating of the adults occurs shortly after dusk and may take place either on the
surface of the soil or on the foliage on which the beetles alight. They may remain in
copula for about an hour if undisturbed, clinging end to end, the wale remaining at
right angles to her body with his abdowmen facing lier back.  He does not cling to his
mate at all but remains almost motionless with his feet dangling free throughout the
eutire pericd. If present on a shrub io copula the fewale will feed quite normally
during the entire period of copulation, but the male never feeds during that period.

Table No. 11 below shows the resnlts of observations under experimental conditions
to show the length of the period of copulation. On August 20th, the observations were
made and it is seen that from & records the average duration is 44 wmins. while .the
maximum is 55 and the minimom 35 mins. Under out-door conditions beetles may be
found in copula even betwéen 8 and 9 o’clock, copulaticn evidently having started later
than when confived in 4 small cage where pairing is sconer accomplished.

TABLE JI—SHOWING THE DURATION OF THE PERIOD OF COPULATION UF
PHYTALUS SMITHI.

% Tinie copulation Time copulation i Period of copula-
Expt. No. i
% started. H ceased. tion i minutes.
|
1 6.40 7.15 ] 35
2 €.45 7.25 40
3 6.45 7.30 45
4 6 7.32 47
5 6.50 T.45 85
OVIPOSITION.

Experiments to determine the pre.oviposition period were successfully conducted at
the laboratory. A complete record was kept of all pupae with regard to the sex of the
adult 1o be, so that when these lutter emerged they could be wated without having to
perform a close examionation which might vesult in serious injury. Table IIL shows the
results of the experiments with beetles bred experimently from eggs.

TaBLE ITI—SHOWING THE DURATION OF THE PRE-OVIPOSITION PERIOD OF
PHYTALUS SMITHEL

Date female Pre-oviposition
*Pxpt. No. Date first egg laid.
emerged. peried iu days.
13-2 Juge 16th, 1920. | August 14th, 1920. | 56
9-18
Is-1 June dvd, 1920, Died Sep. 2nd, 1920. | No-mature eggs yet
161 in abdomen after
ninety-one days.
Uunkpown. Juls 7th, 1920. September 9th 1920, 64
H-2n

#The nmobers above line denote males and those below females.

From the above it is seen that the average pre:oviposition period@  frowm  two
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observations is sixty days while the maximuom is sizsty-four and the minimam
is fifty-six days. )

The actual period of oviposition is given in Table XTI and is seen to vary from
twenty-two to 113 days and to bave an average duration of sixty-one daya.

EGG.
DURATION OF EGG STAGE.

The duration of the egg stage has been found to varv from elevesn to thirteen days
and to be practically independent of the temperature under our conditions as shown in
figure 1. The average of 215 eggs was 128 days. The average length of the egg stage
at the prevailing temperatures is shown in Table 1V below.

TABLE IV.——RELATIONSHIP OF MEAN TEMPERATURE TO THE DEVELCPMENTAL PERIOD
OF PHYTALUS SMITHI IN THE EGG STAGE.

% Period in | Mazimum Mean | Minimuin Mean | Average Mean No. of i

i days. . Temperature °F. | Temperature °F. i Temperature °F Records. E
: ! !

| i £

; 11 i 778 776 77T i 2

! 12 I 784 771 776 ,* 42

| 13 1 783 772 776 | 171

FIGURE 1.—1)IAGRAM SHOWING RELATIONSHIP OF MEAN TEMPERATURE TO LENGTH oF EGG
STAGE OF PHYTALUS SMITHI, AND INDICATING LINE OF CALCULATED MEBANS. THER
DOTS REPRESENT PERIOD MEANS OF INDIVIDUALS.

DAYS OF DEVELOPMENT.

_ 1 12 13
e ] ] ] F
. | | | |
784 | 2 !
| 3 |
78-2 | | i _i
| | | |
78-0 o |
| J
778 e [1 of ‘ o
2 i
776 = . J
| ) F
774 | | | o
| ‘ i | 1 I
772 | | i o ! J
| l | | i | | |
770 % | | | | | i |
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DEVELOTAMENT.

When the eggs are first deposited in their cells they are somewhat eliptical in shape
but as they absorb moisture and swell they become more spherical. Table V given
below shows the rate of development and the approximate time required for them to
reach their maximuom size.

TABLE V.—SHBOWING RATE OF DEVELOPMAENT AND THE APPROXIMATE TIME REQUIRED
. FOR THE EGGS OF PHYTALUS SMITHI 10 KREACH THEIR MAXIMUM SIX#F.

; é 5
D ‘ Averuge lepgti % Average breadth 1 No. of egas from
i in wms, i in mms, t which avevage taken.
o B | o
First. ‘ 200 mms, : 1435 mns. T
Thirvd. ; 2°11 mans. 1'64 mns. 10
Fifth. . 2-47 mms. ; 206 nmims. 10
Seventh 245 wus. : 2:07 mms. 10
— L . SO I - .

As s0on as ther have reached thelr muvimum size oun about the fifth day certain
chianges are observed in the appearance of their coutents. The homogeneous opaque
appearance gradoally gives rise to one of hetevogeneity as certain ureas become denser and
others more transparvent during the embrronic development. Finally about the tevih day
the distinct form of the larva curled up within the egg shell can be seen, the remaining
space being filled with a watery and almost lravsparent fnid. At this stage the
mandibles of the embrvo wre piainky visible and are yellowish brown in colour. On
exposure to ordinary daylight the embryo cau be seen to mouve slightly withio its
shell. lu twe days time or aboui the twelfth duy, the body spives becowe velowish
brewn and are plainly visible through the shell. Not wmany hours after this the egg
will hatch.

HATCHIXG.

Hatehing may occur at any time during the night or day. A record was kept of
the percentage of eggs which hatched from fertitized females ander luboratory conditions
and observations showed that from a tofal of 215 eggs only thirty failed to harch.
Thus approximstely 88 per cent. hat<hed in spite of the bandiiog to which they weve
subjected. In many cases a 100 per cent. hatch sccurred bowever,

LARVA.

OOy HALITS.

The larvae immediately upon hatching ave found with their egy-shell adbering either
near the tip of the abdomen or about the middle of the dorsal side of the same. In
some cases it is Tound adbering to the head while vigorous efforts are applied with feet
and abdomen in .an endeavour Lo remove it us soon as possible.  Shortly after the shell
has been freed from the larva and as soon us the head nod wandibles have hardened
somewhat the larva devours the shrivelled shell completely. It is evident that the larva
feeds on some decayed organic matter during the first few duys, for the anal pouch is obser-
ved to fill out somewhat and darken when freshiy hatched larvac are placed in rich soil
devoid of living or partly devayed roots. In abour fifieen days after hatching grubs
placed in tins with germinating graius of corn have been observed o eal rvot hairs quite
readily and in the section cage the adventitious roots of sugar-cane were observed to be
eaten by a larva only thivty-eight days old.  Freshly hatched grubs kept in rich huomns.
suil seldom lived more than three weeks unless given food sach as the roots of germiu-
ating corn, etc.  When fifty days old a grob was seeu fo clear away the soil from around
the root of a sugar-cauve plant and then cut off a piece ubout 4 muwms lonyg, and by holding
it between its fore-legs proceed to grind the end between its mandibles, pushiag it iate
the mouth all the time. larviae have been observed to ent off adventitions raots near the
suface of the soil and then follow them down into the soil devouring them until the tip
wus reached. The opnosite procedure of devouring adventitivus roots from the tip
towiirds the surface bas uiso been observed. During the process of moviug from place
1o place in the soil larvae exist in a  somewhbat oval cell.  They do not leave uu open
tunnel behind thew, but soil removed frowm the end of the cell in she dicection of their

travel is packed at the opposite end.

CANNIBALISM,

Larvae confined in cages are cannibalistic at all stages and especially during the
smaller stages. Ib experiments in which eighteen or wmore newly hutched larvae were
left together in six-inch pots planted to Iadian corn, only about four or five were. fouand
in each after about two weeks. In no instance was it possible to rear more thau two or
three grubs in a six-inch pot although they were ull of the same uge. Smaller larvae are
asunlly enten by larger ones if larvae of different stages are confined together, but Eull

grown onhes comunonly attack each other.
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. GROWTH.

The rate of growth is dependent upon wany external conditions, the Eind and
quantity of food Leing, no doubt, the most important factors in this climate. Larvae
feeding under similar conditions show a great variation in the rate of development as
may be seen from Table VI

TABLE VI —SBOWING THE RATE OF DEVELOPMENT IN LENGTH OF DIFFERENT LAUVAE
UNDER SIMILAR COXDITIONS, .

i i 7
i [ } Na. of
Agein | Average length | Maximum length 1 Minimum length [ observations,
days. i in millimetres. ' in millimetres. : in millimetres. E
S— I S iR
- | (:
1 | 72 ! =0 5 70 ! 5
57 i 146 i 170 i 120 | 5
93 | In2 ! 200 ! 16-0 | 5
162 | 275 i 2500 H 270 : 2
166 { 293 | 304 i 281} i 3
179 ‘ 200 300 : 34-0 : 3

Under favonrable <«onditions the average rate of increase in beodily  leputi
caleulated from the above table is about 13 mms. per day. When hatched larvae ars
from 7 to 8 mms. long and when fully grown about 30 mums.

DURATION CF LARVAL PERIOD.
The larval period is very variable us it is this stage which is prolonged Ly adverse
conditions or lack of food, ete. Table V11 shows the duration of the larval stage from
observations of twenty larvae bred through to the pre-pupal stage.

TABLE VI1I-—SIHIOWING DURATION OF LARVAL AND PRE-PUPAL STAGES OF
FHYTALUS SMITHI.

Ty I ‘ i ]

Date of first sign |
Expt. Date egwr batched. | of voutraction of = Larval ; Dare of pupation. {Prepupal
No. anal pouch and  stagein | i stage in

i preparation of cell. ' days. ! iodays,

10-1 5 July 1s8th 1919, Feb. 16th 1920, | 213 Mar. 2314 1920, |
10-2 | July 18th 1919 Mar. 20th 1920. . 248 | Apr. 14th 1920, |
I1-1 July 19th 1919, Mar. 4th 1920. C 229 Mar. 30th 1920, ‘
C -2 July 22nd 1919, Feb. 164h 1920, 209 Aypr. 14th 1920.
16-1 July 22nd 1919, Mar. 23rd 1920. 245 Apr. 20th 1820
l6-2 July 22sd 1919, Mur, 23vd 1920, 245 Apr. 19th 1920,
12-1 July 22nd 1919. Mar. 23rd 1920, 245 ; May 2nd 1920,
13-1 July 22rd 1919. Apr. 12¢h 1920, 264 | May 6th 1920,
13-2 July 23rd 1919, Apr. 12th 1820, 264 May 3rd 1620,
31-1 Aug. 18th 1919, Mar, 23rd 1920, 218 Injured & died. | ...
38-1 | Aug. 29th 1919. May Ist 1920. 246 May 30th 1920. | 29
43-1 | Sept. 9th 1919, Mar. 24th 1920, 197 Mav 6th 1920, | 43
44-1 | Sept. 9th 1919, Apr. 12th 1920, | 216 May I5th 1920, 33
442 |  Sept. 9th. 1919, Apr. 1st 1920, I 203 Apr. 27th 1920. 26
9-24 | Sept. 160h 1919, Feb. 27th 1920. 164 Mar. 22nd 1920, 24
9-18 | Sept. 16th 1919, Apr. Ist 1920 198 May 5th 1920, i34
9-28 | Sept. 16th 1019. May 1st 1920, 228 May 24th 1920, 23
9-20 | Sept. 15th 1919, May 20th 1920, 247 Injured & died.
52-1 | . Sept. 24th 1939, May 22nd 1920. 241 Jane 13th 1920 22
51-1 | Sept. 2vth 1919, Apr. 28th 19240, 214 May 29th 1920, 31

From the above table it 18 seen that the average duaration of the Larval period taken
fiom twenty observations is 227 davs, while the maximum duration is 264 days and the
minimuam 164 days.

RESISTANCE T0 LACK OF FOOD,

Larvae which have reachel their maximum size, but which would, under normal
canditious of food supply continue to feed £y a wmouth or two longer have considerable
resistance to the absence of food. An expseritneat was conducted on a small scale to
demonstrate this resistant property and tha results are shown in Table VIIL



27

'TABLE VIIJ.-—SHOWING RESISTANCE TO LACK OF FOUD BY FULL GROWN
LARVAE OF PHYFALUS SMITHIL

. Date at which fall grown ! Date Length of existence
Expt. larva put inte box with i of in days without
soil bhut withont food. : death frod.
; ] - T
4913 May 20, 1420 . Aug. 4 | 75
9 36 May 20, 1920 o Aug. 4 76
4922 Apr. 28,1920 I Aung. 22 116
193 Apr. 28, 1820 L Seps 1 126
i

From the above table it is seen that full urown Jarvae may live for nineiy-eight days
without fond an the average, while u maximum of 126 duys or a minmmam of seveniy-
six days may be spent by these larvae without any food.

PUPAT. CELLS.

As soon as larvie have ceased 1o feed, they construct a pupal cell before pupation.
The depth at which this cell is constructed depends on the depth at which the =sailis
reasorably moist and under normal conditions is not less than 63 inches below the sur-
fuce. 1n this cell which measares about 22 mms. long and is elliptical in shape the pre-
pupal, pupal and pre-emergence stages ave passed. The cell is made of agglatinated
earth, the inside of which is smooth.

PREPUPA.

As the pupal cell mears completion the larva merges into the prepupa.  During
the prepupal stage the body contracts longitndinally and the contents of the apal pouch
are expelled. The average length of the prepupa from observations just before papation
is 92 mms. with a maximum of 23 mms. apd a minimum of 2153 mmws. The prepupa i3
sluggish and inactive and just before pupation it lies on its back, its legs being motion-
less until the trunsformation to the pupa takes place.

PURATIOR OF PREPUPAL STAGE. .

This has been found to be very variable as is seen from Table VII. From e
.observations the average duraticn was thirty-coe days while the maximum was ifty
days and the minimuw twenty-one days.

hicen
-eieht

PUPATION,
After lying on its back for about three days with itz legs gquite motionless the Jarval
skin is vast and tbe pupais revealed.

PUPA.
When the pupa is first formed it is white in colonr and ivregular i shape but 10 a
day or Lwo it assumes its patural shape und a yellowish brown colour. At this stuge,

the sheaths of the elytra, legs and mouth parts, as well as the spivacles of the =econd,
third and fourth abdominal segments ave light brown in colour. The cast skin rewmaiuns
attached to the last segment of the pupa by two separate whitish cords which may
eventually become twisted together into a single strand but which are attached separately
to the cast skin internally on either side of the thoracic ecavity. ADbout six days sub-
sequent to the formation of the pupa the region of the eyes is found to be quite Jark
in colour. Towards the thirteenth day the sheaths of the elgtra, legs and mouth parts
become more transparent and the outlines of these parts are clearly visible beneath.
On the dav before hatching occurs the tarsal claws can be obscrved to exhibit a
flapping notion oceasionally on exposure to daylight, as the two halves open 1o the limit
of the enclosing sheath and then close up again tightly.

ACTIVITY.

The pupa.k is quite active \:"Elell disturbed or on exposure to Jaylight. 1t thrashes
about with its abdomen exhibiting a rolling sqairming motion.

EURATION OF PUPAL PERIOD.

‘The duration of the pupal period has been found to vary from fifteen to nineleen
days iy shown in Table IX, and o be infuenced to some extent by the temperatura
‘under our conditions as sbown in fignre TL  The average of seventeen pupae was found
to be 1G-3 days.
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TapLE IX.—SHOWING RELATIONSHIP OF MEAN TEMPERATUEE TC THE DEVELOP-

MENTAL PERIOD IN THE PUPAL STAGE OF PHYTALUS SMITHI.

i !
Period in Maxinom Mean | Minimum Mean Average Mean No. of
davs. Temperature, °F. | Temperature, °F.| Temperature, *F, records.
; !
15 BU-4 ! 804 504 2
16 30 | T 796 8
iv | TO ! 786 795 4
= 708 79:5 79> | 4
15 779 Ty e { 1
i
i - {

Fieuis .1 'MAGRAM SHOWING EKLATIONSHIP OF MEAN TEMPERATURE TO LENGTH OF PUPAL
PEKIOD OF PEYTALUS SMITR2I AND INDICATING LINE OF CALCULATED MEANS. THE
DOYLS REPRESENT PERIOD MEANS OF INDIVIDUALS.
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the larval stage.

DURATION OF THE LIFE CYCLE.
The length of the life cycle varies cousiderably due mainly to the great variation in
Table X below gives n summary of the life cvcle and the average is
geen to be 452 days while the maximum is 618 and the minimum 308 days.

TABLE X.—SHOWING THE AVERAGE, MAXIMUM AND MINIMUM DURATION OF THE
LIFE CYCLE OF PHYTALUS SMITHI.

Period in Days.

Stage.
Maximum. | Minimum. | Average.
7 h -
Egg incubation - g 13 11 13
Larva (active). cee ¥ 264 164 237
Pre-pupa. 55 21 31
Pupsa. . l 19 15 17
" Pre-emergence. P 47 15 7
Adult Pre-oviposition. .t 64 56 60
"] Reproductive period. ... 115 22 61
Post-reproductive period.| 38 4 { 16
Total. ... 618 308 ¢ 452

No. of
records,

215
20
18
17

2

o Ko
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SEASONAL ABUNDANCE.

Inasmuch as the life cyele may -vary from 308 to 618 days it is evident that there
mnst occur a very great overlapping of broods and to such an extent as to distribute the
emergence of adults throughount the entire vear. The muximum pericd of emergence
under onr conditions is between the months of May and Juuve usuvally, but there is a
considerable emergence of beetles from May to January, from which month there is
usually s gradual diminution in their numbers up to the end of February.

POSSIBLE ANNUCAL PROGENY OF ONE PAIR.

Because of the great possibilities of reproduction the brown hard-back iz able to
inflict enormous damage unless control is effected either naturally or artificially. Table
X1 shows the results of the experiment conducted with a view of finding out the
reproductive poseibilities of this beetle.

TABLE XI—sgowING THE OVIPOSITION PERIOD, RBEPRODTCTIVE POSEIBILITIES
AND AVERAGE DAILY RBEPRODUCTION OF PHYTALDS SMITHI.

Expt. I Date laying | Date layiag Oviposition { Total No. of | Av. rate of
No. } sturted. ceased. pericd in davs. | egos laid. reproduction
! § i Per day.
i H
i i
2 Juls  4th. I Oct.  27th. ! 115 ! 210 1-&
4 - 7th. | Sept. 13th. | 88 i 137 20
. . Bth | July 30th. 25 ! 21 06
. . 9th. 1 OQet. 2nd, 25 ! 100 2.0
e . 15th. | Aug. 6th 23 i 22 10
i1 , 16th. | Sept. 5th. 51 ] 8O 14
12 »  23rd. “ Aung.  Sth. : 12 {escaped) | 25 19 :
i i t i 3

From the above table it is seen that the average number of eggs produced by six
beetles was 108 while the maximum was 210 and the minimum twenty.one. These
heetles were caught in copula 1u the field, however, and it _is not known whether laviog
had started before this, so that the éxperiment can culy give a moderately accurate idea
as to the possible, rather than the actual, reproduction ; which is no doubt much greater.

The maximum sverage rate of reproduction from seven observations is seen to be
9.9 and the minimun average 0'8 eggs per day, while the mean average is 1'6 eugs per

iav.
o NATURAL CONTROL.
CLIMATIC CONTROL.
EFFECT OF RAYTNFALL AND MOISTURE.

No special experimpents have been conducted in the field to determine definiteiv the
effect of vainfall on the prevalence of this insect aithough laboratory experiments have
thrown some light on the subject. Furthevmotre, although the ralnfall at Dodds.
Experiment Station for the past four rears has been steadilv decreasing, vet the beetles.
coutigue to be on the increuse in that louality.

An experiment was conducted, using two cages, oue contaniviug danp soil and the
other nir-dried soil. Into each cage about thirty beetles caughtat random were introduced
and the soil examined every day, the beetles being fed with cassava leaves.

The pot containing the damp so0il was found to contuin about twenty to thirty eggs
daily, while the pot with the dry soil ravely contained more than two or three.

"1t was found also tha: eggs which were kept in dry soil shrivelled up and failed to
hateh,

'Thus we may conclude thav under very dry couditions these beetles verv seldom lay
their eggs and even when they do these will perish. Under field conditions, however, the
beetles may overconie this condition of temporary drought to some extent by burrowing
deeper into the soil and depositing their egys under more fuvoarable buwmid conditions.

A similar experiment to the une wentioned above was vonducted, using excessively
wet soil instead of air-dried soil and as with exceseively dry soil so with excessively wet
soil, the beetles refusel to lay theiveggs, The eggs huving been laid under normal damp
conditions are not affected by flooding the scil, however, since the egg cell affords umple

protection.
EFFECT OF IRRIGATION.

As stated above beetles do not lay. theireggs readily in dry soil. It stunds to reason,
-therefore, thit having dry and moderately damp soil to select from the beetles will be
attracted toward the latter. This would not necessavily result in a higher iafection rn
irrigated fields, however, since the beneficial effect of the green muscardiue foagus,
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occasioned by the improved humid conditions, would no doubt be considerable.  Estended
experiments will bave to be undertaken before any definite conclusion as to the efect of
irrigation can bearrived at.

FUNGUS DISEASE.

Larvae and adults are occastonally found to be infecied with the green smuscardine
fungus, Metarvhizium anisoplize, Sorokin, but it did not appear Lo have been common
during the past year. Ouly one .instance of its occurrence in the case of & larve was
observed under laboratory conditions by the writer. Where moisture conditions are
favourable no doubt this fungus would do mmuch to keep the pest in check.

BACTERIAL DISEASE.

During the studies of the life history, whenever larvae died prematursly under experi-
meuntal conditions, this pot being due 1o injury through handling, they were dissected
and examined carefnlly with a view of discovering some bacterial disease which may
prove useful in future control.

In every case when dissection was made not only were sinears made direct from the
larvae and stained, bat streak cultures were also attempted with a view of cultivating
the organisam preseot. The medium used was prepared by making an infusion of 1ha
larvae of Phytalus smithi in water by boiling for abonr an hour and then adding 13
per cent. agur 8s a solidifying agent.  The medium was then titrated and adjusted o+ 3°
Fuller’'s Scale before use.

On more than one oceasion when grubs died prematurely, before putrefaction st in,
smears were made of the watery contents and stained with methylene blue.  In every
mnstance the sawe organism was present in the smear in great abnudance and the writer
suspected it as being the causal organism of death. Streak cultures on the medivm
mentioned above proved positive, the growth ai room temperature being white to yellowish

~white and glisteving in appearance. Smears made from the cultures showed the same
organism as was found in the smear direct from the grub Lo be present in almost pure
culture.

DHscRrRIPTION OF THE ORGANISM.

When stained with wethylene blue the organisin resembles very much the bacterium
of plague, viz: Bacteriwin pestis. They vary from 16 microns to 27 microns long
by 0-7 t0 1-0 microns wide with rounded ends, occurring singly or in pairs. No spores
formed. Non-motile in hanging drop. Tt stains readily with methylene blue and
carbolfuchsine, particularly at the poles which veually show deeply stained granules
resembling nuclei.

EXPERIMENTS WITH THE BACTERIAL URGANISM ASSOCIATED WIFTH DISEASED LARVAER.

Extended experiments have not yet been conducted with pure culturesio prove
without doubt the parasitism of the organism but those which have been tried so far,
seem to indicate that it iz parasitic under certain eonditions, In all, five larvae bave been
inoculated, three with a suspension of aun alinost pare culture, and two with the Walery
contents of dead larvae having the organism present in abundance as shown by stainad
swear. The inoculating material was placed on the wmwouth prrts and anus in each case.
Both of those inoculated from dead larvae died, one in four, and the other in twenty.three
days. Of the other three lurvae inocnlated from the enlture, two have died, one in sleven
and the other in nineteen days. In every case the organisin described abuve was found
in the gruobs which died. Three grubs were kept us controls under similar conditions
during the experiment and none of these died.

PARASITES AND PREDACEOUS ENEMIES.

Much has been said in previous reports concerning the parasites Tiphia parallela and
Dhrelis dorsata, F. (See Rept. Dept. Ag. 11.2, p. 52 and 12-13, p. 38), the former
being considered to be effectively keeping this pest in sheck several vears ago. At the
present  thwe this parasite does not seem to be effectively keeping their numbers from
increasing in some lodalities, und although they are doing wuch good, yet it is quite
probable that adverse weather and other conditions, and possibly some unknown  parasite
are hivdering their activity somewhat. The writer is of the opinion that a special
insectary, if established for the rearing of large numbers of these parasites for their libera-
tion at a period of the year when lurvae are most abundant, viz: between Augnst and
Janpary, would ‘de much to check the serious increase in the numbers of the brown
hard-back, and thus save niuch economic loss.

~ Another predacecus enemy of the brown hard-back which huas been diseussed in
previous reports is that of the commuo toad Bufo agur. Within recent years this- verit-
able friend of the farmer bas practically suffered extermipation in many localities due
mwainly (o moorance as to its great- usefuiness. The writer knows of more thun one
instance where theae useful animals were ruthlessly destroved through ignorance.  This
state of warfare against the frog has, in the opivion of the writer, contributed greatly to
the increase of the brown hard-back within reeent years. ;

During the work with the life history, nematodes weve often found associated with
diseased eggs which failed to hatch and also with dead larvae of all stages,dead pupae
and even adults. Specimens of the nematedes found assoziated with diseased eggs and
dead larvae were submitted to Dr N. A. Cobb, Agricaltaral Techuologist of the United
States Department of Agriculturs, who bus beea’ so good ax to identify meveral species
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for cor collection in the past. Dr. Cobb bhas examined the above mentioned specimens
and found two species t7 be present, viz : Cephalobus nanus, de Mav, and a Rhabditis
which he thinks to be Rhabditis dolichnra, Shuetder. Thoere was some doubr about this
latter, however, as uno males were found in the specimens sept and farthermnore these
did not arrive in very good coundition.

Drr. Cobb has had several instances called to his atiention where insect eggs of
various kinds were infested with nemas and he has frequently found the Cephalobue
nanus in and on such eggs, although he does not know positively whether it has the
Ppower to penetrate insect egzs. As regards Riabdifis dolichura he states thatitisa
eosmopolitan species found in decaying substances and guite frequently in the excreta of
mamimals. e has found it iu the excreta of dogs, in the nests of white ants, and espacially
in conneetwon with dea3 and diseased white ants, and in a culture of mites derived from
the roots of bamboo. He considers, therefors, that it is a species which inhabits decuying
organic matter of animal orgin and doubts if it has a specific relationship to the eggs of
Phytalus smithi.

The writer on one occasion found several cggs of Phylalus smitht which weve being
batched out in a petri dish with soil, infested with the nemas. Some of this infested muter-
ml was included in that sent to and examined by Dr. Cobb, while the remainder was
placed in contact with several healthy eggs wilich svere also being hatched ont and
which had already reached their maximum size. No iustance of infection of these healthy
eggs occurred. Further experiments are necessary, however, since eggs which have
treached their maximum size are much touzher on their surfacc than freshly laid ones, and
it is not impossible that the nemus may be able to penetraite the latter while the former
may be immuue because of the toughened, outer surface.

Cousiderable difficulty was also experienced in rearing eggs and larvae iu the labora-
tory unless strict precautions were taken to exclude a species of red ant. They have
been found attacking larvae in cages several inches below the surface of the soil and
causing death. Specimens have been forwarded to the Imperial Bureau of Entomology

for identification.
REPRESSION.

CoLLECTION 0¥ BEETLES,

Hecent experiments have demonstrated the great ege laying possibilities of 1his
beetle, which largely accounts for the great increase in their number within resent years.
By a study of the life history it is seen that beetles do not commence laying for some time
Le., fifty-six to sixty-four days after their emergence, so that this gives ample opporiunity
for their collection befove they have had time for rveproduction. I'o give soms=
idea as to the benefit which wmay be derived from the collection of beetles, the writer
needs only to call attention to the number of these collected during the year from March
1919 to Februarv 1923 at the Government Industrial Schools. During the. period a
total of 291, 919 brown hard-back beetles were eollected. From the experiments on the
annual progeny of a single pair it was seen that a female may produce on the average
198 eggs. Assuming then that fifty ver cent of these beetles were females and that
these latter were collected shortly after thelr emergeuce, and before they had a chanec to
lay their eggs, these beetles would have been prevented from producing a total of 15,753,
626 eggs. .

To be thoroughly effective of course, the collection of beetles should be co-operatively
undertaken. As a means of repression it is indeed much cheaper and more easily carried
out than any other method which the planter may audopt at the present time.

ENCOURAGEMENT OF PREDACROUS ENEMIES.
Every effort should be made to encourage the commoun toad Bufo agwa in sane felds.
Ponds should be used for the purpose of breeding these in large numbars and distribute
ing them throughout the fields.

RECOMMENDATIONS.

- 1. A rigorous co-oparative action on the part of planters tor the collection of beetles
throughout the year. . o . )

2. - The establishing of a central insectary for the rearing and distribution of the
purasite Piphia parallela. ) o

3, The establishing of permanent ponds on estates for the rearing of toads for
distribution in the field. ) . -

4. The rotation of crops with a view of discouraging the incect in attacked fields.
Cotton forms an excellent rotation. : o .

5. The introduction of any new parasites of Phytalus eaibhi which uray be-
discovered in the future in any country whers this insect may be found to exist,

B. A. BOURNE,
Assistant Divector of Agriculture.
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INFORMATION ON VARIOCUS AGRICU]’E%URAL MATTERS SUPPLIED 1'0 THE
PRESS.

Through the courtesy of the Editors of some ot the loal newspapers, whe so far
huve been always willing to render any assistance they can in these matters, the following
subjects were brought to the notice of agriculturists, viz :—

On June 2, asking them to publish extracts from Queensland Agricultural Fournal
with reference to the value of silos and ensilage.

On July 8, informing persons that His Excellency the Governor hud appointed
August 4 1o be observed as Arbor Duy, and inviting aprlications for young trees grown
st the Nurseries of the Department of Agriculture, for planting ou that day.

Un August 13, forwarding letter from British Cotton Growing Association re
shortage in Sea Island cotion crop grown in United Btates of America.

Ou August I8, forwardiug letter from British Cetton Growing Association giving
an approximate valuation of West Indian Sea Island cotton in Liverpool.

O October 20, calling attention to a  cirenlar from the Right Honounrsble the
Secretary of State for the Colonies relative to the necessity of developing the economic
resources of the colony.

On November 22, calling attention to the Peasants’ Local Agricultural Exhibition
te be held at Blowers, St. Jumes on Wednesday, December 3.

On February 2, 1920, informing the public that the Director of Agriculture was
willing to import onion seed from Teneriffe for those persons desirous of obtaining it for
planting purposes.

SUGAR AND MOLASSES CROPS.

According to the Customs Keturuns, the exported sugar and wmolasses crops of 1919
were 30,252 tons of vacuum pan erysrals, 11,560 tons of muscovado sugar and 8,569,830
wine gallons of molasses, equal at 11¢ galions per puncheon, to 77,908 puncheons of
molasses of all grades of the total value of £883,597 made up as foliows :—

White Crystal sugar 53 tons valued at £ 1,867
Yeliow . ”e 125 - . 3,766
Dark Ve . 39,674 - V- 937,788
Muscovado . 11,560 - - 288,999
50,812 £ 1,232,415

Fanevy Molasses 7,149,958 gals. at £ 744,617
Choice - 1,299,599 - " £ 129,960
Yacuum Pan ,, 120,273 . . 9,020
8,569,530 £ 883,567

Fancy molasses is concentrated cane juice from which most of the impurities have
been removed, and owing to the impossibility in the ordinary muscovado sugar factories
of concentrating each tayche or panful of Fancy molasses to the same density, it is
difficult to say how mavoy gallons of this molasses are equivalent to a ton of muscovado
sugar. From dsta obtained from varivus sources it would appear that 380 wine
gallons of Fancy molasses at 41° Baumé are equivalent to one ton (2240 1b.) of centrifugal
muscovado sugar and 115 wine gallons of Choice molasses. At this rate the Fancy
molasses manufactured in 1919 is equivalent to 18,816 tons of sugar. The total sugar
¢tup, therefove, if no Fancy molasses had been made, would have been 69,628 tons, i.e.,
12,437 tons more than the previons vear.

COTTON CROPS.

For the * Cotton Year ”” i.e., from October 1, 1918 to September 30, 1919 there were
eiported from 1,445 acres 223 bales of lint, weighing 114,444 1b. of the value of £22,888.
There were also exported 9 bales wod 9 bags of linters weighing 6,866 1lb. of the estimated
value of £177 1. 8. Irvaddition there were 281,556 1b. of seed of the estimated value
of £2,148 all of which was, with the exception of that used for plaming purposes,
manufactured loecally into oil and undecorticated cotton seed meal. It may be mentioned
that for the previous year there were 1,837 acres of cotton which vielded 373 bales of lint,
weigking 192,541 1b. of the estimated value of £28,943. The vield of lint per acre for
the season 1918-19 was 79 lb. as compared. with 144 1b. for I18917-1%8.

METEOROLOGY.

The following uare summaries of the observations vecorded at the Governwment
Meteorological Station for the year 1919, the details of which are given in Appendis 1.

Bavometric Pressure. During 1919 the mean pressure, corrected for temperature and
gravity and reduced to sea-level, was at 9 a.m. 29967 inches and at 3 p.m. 29-908 inches ;
the highest recorded being 30-112 inches on August 19, and the lowest 29-783 inches on
November 18. In 1911 for the first time the barometric pressure. was corrected for
gravity. For the ton vears [909-1918 the average barometric pressure was. at 9a.m.,
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29937 inches and at 3 p.m., 2987% inches. The highest pressure at @ a.m. during the
ten vears was on February &, 1917, when it was 30-098 inches, and the lowest at 3 p.m.
on April 14, 1915 when it was 29669,

Temperature. The wmean maximum temperature for the year 1919 was 557° F. and
the mean minimam 726° F. The maximum extreme for the year, which was 91°I° F. was
registered on August 24, and the minimum extreme which was 63-0° F. was registered on
January 25. The mean average temperature was 79-2° F. ; the highest monthly range for
the vear was 23-1° F., the lTowest was 16-2° ¥., and the mean montbly range 1%-8°F. For
the ten years 1909-18 the average maximum temperature was 84'3% I, and the average
minimum 74-5° F. The average waximum extreme during the ten years was 8707 F., aud
the average minimum extreme 68-0° F.; the average mean temperature was 79°4° F, and the
average range 19-0° F. During the ten vears the maximum extreme was 9017 . on
September 28, 1912, and the minimum extreme 51:0° ¥. on February 20, 1911,

Tension of Vapour and Relative Humvdity. ‘Fhe wean tension of vipour for the year
1919 was at 9 a.m. "Ti3 and ut 3 p.m. 692, For the ten vears 1909-1918 the average
tension of vapour was at 9 a.m. 715 and at 3 p.m. '704.  The mean relative humidity for
the vear 1919 was a! 9 a.m. 66 and at 8 p.an. 83. For the ten years 1909-1913 the
average relative humidity wasat # a.m. 68 and at 3 p.m. 65,

Wind. “The mean velocity of the wind daring 1919 was 11'7 miles per hour, the
maximum being 208 miles per hour on June 3 and the minimum 40 miles per hour
on October 4. The average velocity {or the ten years ended 1918 was 116 miles per
hour,

Rainfall. 'The rainfall measured at the Government Meteorviogical Station duriug
1919 amounted to 42-35 inches. This fell on 175 days, the greatest fall being 817 inches
on August 25th, and the lowest ‘01 of an inch on May 6th, July ©th and 30th, October
18th, and 28rd, November 21st and December 26th.” For the ten yvears 1909-1918 the
z]u'el'agc rainfall was 47-58 inches und the average number of days on which rain fell was
75,

Raiufall of the Island. The total mean rainfall for the year 1919 from 99 stations
was 51:30 inches which fell on 154 days and was 10'83 inches below the average
for the sixty years ended December 31st, 1818 which was 62-13 inches. The details
with - respect to the number of days on which rain fell at each of the stations
during each month of tho year, the total rainfall for each month, and in a number of
instances, the height of the ruin gauge above sea-level are given in Appendix IL

JOHN K. BOVELL,

Director of Agriculture.
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BARISADOS RAINFALL
FROM

JANUARY 7O DECEMBER 1919.



A PPEIIN

BARBADOS RAINFALL FROM

Nawme of Station.

1. District “A.”

8T, MICHAEL.

Stratinoore
Lower Estate

Clapbam

Government House ..
THstriet “A.7 Police Stn.
Central Police Stution...
Bush Hall
Waterford
Windsor Cot

Warrens

Neils

Cane Wood
Codrington House
Goodland

Penlee

II. District “* B.”

CHRIST CHURCH.

Woodbonrne
Haunaxs

Coverlev
Searles

Lower Greys

Newton

Maxwells

‘Bentley

Rosebank -
Isleworth (Hastings)
Yorkshire
Freve Pilgrim
Greeme IHall

| |
g January. | i May. Juue.
e
- E 213 = | | & | Z = 2
Feet. | ~ = | = = = = ~ = = = = 8]
| - — ——
i | ! j
! | !
. 81 191 | 5 1 2 20 2 54 G ! 200 & | 08
257 14 1-80 7 1 v 68 4 33 14 D45 10 1-65
216 7 127 3 : . Nil 3 4D 2 7O 4 60
a0 7140 71 6 -37 5 74 11 2-50 11 | 142
a7 16 1=1: 10! 1 4 ‘50 2 21 ¢ 13| 269 8 117
1O | 261 71 6 63 2 98 ;10 | 205 8 | 150
110 ¢ 7 165 4 14 i 20 2 R 6| 236 | 5. 183
12 210 Vo1 4 39 4 ‘18 12 183§ 106 . 1-51
. 15 1-65 o1 7 48 6 62 17 55 | 10 1-35
14 | 241 6 1 tH ‘81 3 *59 9| 172 71 182
o | 219 61 1 g1 42 3 -24 14 | 207 6| 118
8| 107 g 1 4 61 2 -21 11| 104 10 | 147
. 15 | 145 | g 13 6 65 4 68 15 0 1-9] 12 178
. 11 ] 130 | 81 1 v 57 1 -20 11| 271 g | 123
) 9 1-97 | I 3 23 3 T4 81 143 8 80
162 | 2709 2| 674 46 | 6-86 | 159 3006 | 126 | 2025
10:80 | 181 45 | 307 42 [10°60 | 206 | 840 | 135
150 is 2-24 652 2 35 i1 2-21 4 Bl
.. 10 | 1-94 60 2 45 10 | 174 8 74
254 g4 162 47 2 68 71 114 7 -86
283 19 | 1-94 ! 55 4 -96 15 | 298 8| 121
. ol 254 72 2 43 10 | 217 7| 123
.- ] 1-80 i1 1 42 i1 2-19 v 118
20 12| 189 . 52 3 77 9| 226 11 95
169 5§ 983 77 4 -33 14 1 208 11| 131
18 | 236 50 7 -86 10| 1-20 9} 121
12 | 158 24 2 -56 10| 1-20 9 7
- i3 | 259 62 11 | 1-04 12 | 238 11 117
. 12 | 247 ‘85 3 -81 12| 303 12 | 182
- 4 | 152 | 07 1 3% Tl 152 4. 70
i —_— e —
140 | 2682 | 744 44 | 798 | 188 [ 8559 | 108 1842
] - SRR B
1077 | 200 57 | 338 51 |10-61 | 1-97 | 881 | 103
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13 11 6-ub ) & 3 o 11 6% o

23 17 EkI 18 A& v 17 0 w74 155
24 18| 452 17 38 16 14 ¢ 332 159 :
25 17 | Ao 15 . 4-32 7 16 14 ' =10 140

15 ! 1ol a7 G0 oueng v ToooIess 53

27 | 15 1 4-06 15 0 301 0 131 301 1ao
25 | 17§ 400 I 515 15 0 w23 io1rs
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14 | 414 26 600 1 20 | 569 19§ 405 0 17 0 3250 177 14-80
12 | 347 23 397 15 | 447 15 | 487 10 : 328 129 3983
12 445 23 596 i 14 4-51 16 (43331 3 80 208 129 4:3-53
17 | 427 24 4801 16 ; 453 17 | 725 & . 150 144 | 4160
13 { 353 23 4927 17 1 534 20 | 446 ¢ 13 36 155 | 2178
151 377 21 {1852 | 15, 554 | 16| 392 15| 505 | 6116 i o139 42-40¢
16| 309 23 {1312 ] 16| %31 { 17, 876 17 | 427, 11! 35t . 145 35-42
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BARBADOS RAINFALL FROM

i ' § 1
\( = January. | Febhruary. l Mareh. ! April, | May.
(=T , — b B
Name of Station. ¢ ;_‘, .o L i . ‘[ P
o= o £ 0z SR T S-S B £ . g
| . = Fvz 0z oz EFOZ
P Feet. | — 1 = | — = = - - - = -
; - | i R
; S
S§T. GRORGK. : ; : L
Highlands. : ; ! : | !
i} Ashbury el e 13 2653 12 i 262 9 112 6 111§ 16| 247
Cottage ey 720 s | 3oz 1ol 292 11 134 7 wWR D 1s | 274
! i i —_— — | fm e —— — SO PRSI, .
31 565 32 | 554 P20 ; 2:66 | 13 . 1'9Y 1 521
1550 | 283 1100 ! 2377 ‘1000 133 | 650 | 1-00 |15:50  2-61
: i ! - )
ST, GHORGE. i
Lowlands. ! | ;
Salters JO I 15 1 211 11§ 253 2 52 2 27 - 15 242 10 | 180
Byde Mill 6 24D 9 194 | 9 91 3, 4% 17 [ 198 14 | 2-04
Brighton 12 0 2741 6 2°17 5 54 | 2 -13 11 135 8 17
District <“B.” Police Sun. | ... . 15 269 10| 224 8 67 | 7.6l 19 261 15 | 1-38
| PRGN U i = —...‘ —_— —
\‘ . 53 066 36 | 883 | 24| 267 l 141 150 % 62 8§36 47 | 692
| ‘ —_—— ; —]————— L
L1450 442 | 900 | 222 | & E 87 1 350 & fza 50 209 11: rE O
| ‘~ :
o " | i S | | :
II1. District *' C. . i i i ;
ST. PHILIP. i ‘ ; : :
Highlands. l i ! : :
Distiict <C.” Police Sta. | 505 1 13| 194 101 106 &, 75 3. 307 16| BS1 | 12| 1747
Hill View .| 507 { 11 238 T8 6| -u8 1 60 10} 180 g | 210
i —_ ; — ——— — : | —
51 21 132 17 | 2-49 14 | 174 7. 90 26| 361 ™21 | 307
S B — N R _
1200 { 216 | 850 | 125 | 7-00 ‘87 | 330 45 11300 | 1'81 |10:50 | 179
! ! : 1
ST. PHILIP. i : : ; /
Qughterson Jq 291 51 140 3 88 5 106 24 127 15| 22 10| 174
Govt. Industrial School | 210 13 | 208 13 | 136 10 -98 4] -33] 18] 181 10| 156
Sanbury ..l 160 o0l 214 3 164 | 3 -71 2 16 12} 192 7 118
Hampton ol 103 12§ 232 8 264 | 5 37 3 37 12 ] 2-41 91 3107
Carrington ..l 110 10 240 8 2yl 8| 116 2 -32 153 | 209 9! 125
Chapel vl 238 13 ‘ 274 81 145 ! 11 95 3 25 I8 | 148 13 | 142
Edgecambe o] 207 9 { 1-97 8] 298| 6 70 6 13 15 | 226 10 | 1-63
Summervale C144 193] 121 1-30 3 -91 ) 53 19| 191 13 ] 189
Stirling 10 | 2:34 9 : 223 3 69 t ‘14 | 10 2-32 8 9%
Senhouse Grove 11| 235 7| 263 2 3% 1| -20 8 | 258 5 -89
Bayleys L 128 9 162 81 162 3 62 1 -30 6 97 1| 120
Ruby 10| 27) 10 ] 189 3 G3 3 37 9] 178 8| 174
{125 12604 . 100 (2302 72| 973 33 | 466 | 157 [24-24 | 105 1632
(1042 l 217 | R33 192 | 400 81 | 275 39 {13-08 | 202 | 875 136




JANUARY TO DECEMEBER 1919,

July. ! August, September. f)ctober. November. December Totals,
i
! - L T ! i T T
; Cow | ; Z s 1 B 7 Z : i 8 ; g
= - - = = — = = = = Q =
| ————
| g
17 | 4-47 24 1 15-04 16 | +96 17 | 580 14 | 5-20 14 | 653 ] 167 53-66
19 | 574 23 3 16-87 19 | 3-92 19 | 737 20 | 6-56 19 | 670 | 196 | 6120
bos6 1021 48 131-91 35 | 883 3¢ | 1317 34 {1176 33 11323, 3631 114'86
18:00 | 5-11 2400 | 15-96 {17°50 | 444 |18-00 | 659 [17°00 | 588 |16'50 | 662 ?181'50'( 57-43
i
15 | 398 20 | 13-97 16 | 4-22 16 | 531 17 | 557 14 | 363 1531 4631
18 | 4-48 24 1153 23 | 4-85 13 | 548 19 | 538 151 279 1 180 ] 4435
13 0 428 18 | 13-29 14 | 3-50 15 | 4-94 15 479 51 249 | 124 41-63
16 | 382 25 | 12:01 18 | 528 19 | 4-22 19 | 497 18 | 455 180 | 4513
{62 | 1666 87 | 50-80 71 |17-85 63 |19-95 70 | 20-71 52 | 1346 | 643 | 177-22
1550 | 4-17 [21-75 | 12:70 | 1775 | 446 |15°75 | 499 |17-50 | 518 |13-00 | 3-37 {I6150| 4436
| : i
é i ! | |
| ‘ ! ¥ : |
: H ! |
16 | 520 22 1 1186 20 | 3-93 14 689 18 | 7-42 16 | 383 | 168, 4417
Jo1a | a-si 21 L1172 19| 3-83 14 | 735 17 | 596 11! 305 143 4474
o — ———
39| 674 43 ] 2358 39 | 776 £8 (1424 ] 35 113-38 27 | 688! 311 89-21
— — — e H f - —
1500 | 337 {2130 in-'m 1950 | 588 | 14:00 | 12 1750 | 669 1350 | 344 (15530, 4461
: i
i '
Co1alsas | 21 inem 17 ] 8540 14l T2’ 13 671 12| 504! 1311 4432
I 15 | 365 26 [ 1167 20 | 3-50 151 780 18, 540 20 | 311 ] 182 4345
13| 3-49 23 1 10-46 20 | 464 15} 595 16 | 478 15 | 271 147 39-50
1 13| 3-80 22 1 958 16 | 571 15 | 635 15 | 550 11| 3041 141 ] 4326
13| 447 21 {1150 17 | 598 151 613 17 | 599 11| 338 | 116 48-09
13| 395 20 | 925 17 | 317 13 | 7-24 19 | 539 11| 2491 158 | 3979
10 | 395 22 111-31 17 | 502 17 | 537 19 | 4-30 13| 322 152 4313
14 ] #-41 25 | 1157 2L | 342 5| 740 18 | 623 18| 336 182 | 4388
8| 379 21 | 968 14 | 3-63 12| 7-22 14 | 564 6 269 | 116 | 41-31
10 | 364 19 | 10-21 16 | 518 11| 7-27 12 | 523 81 2481 110 43350
11| 347 18 {11-93 11} 309 14| 7-05 10 | 636 1L} 311! 104 4074
11| 43¢ 23 | L0-66 5 840 14 | 10-07 14 | 499 it | 55| 121 45-12
145 |45-44 | 260 Jt20-73] 191 |4828 | 170 (8513 | 185 [66'82 | 147 |36-18 | 1690 | 516-59
1208 | 3:79 {21-67 | 10-81 | 1582 | 4-11 [14:17 | 709 1542 © 557 |1225 | 302 [140:83] 4305




BARBADOS RAINFALL FROM

Name of Station.

Flevation.

January.

Days.

June.

Inehes.
Inches.
Tnehes,

Davs,
Days.

Days,

8T, JOHN.
Highlands.

Clift -
Ashford

Pool .n
Henley .,
Wakelield

Malvern

Kendal e

Claybury .
Clifton Hall
- Lemon Arbor

ST. JOHN.
Lowlonds.
Codrington Cellege
Newcastle

IV, District “D.”

ST. THOBMAS.
Highlands.
Mount Wilton
Lion Castle

District <D.” Police Stn.

Farmers ..,
Canpefield .,
Bloomsbury

Vancluse _..
Highland ...

wT. THOMAS,
Lowlards.

Firber Pond

Olive Branch
Hopewell

Bennetts .,
Clifton ven

Cane Garden
Applewhaites

il
I4
11
16
14

Q
16
10

9

a

|
|
|

Days,
Days,

~

DX ET0=-1 S
LERENTEEN v By
(2R EP NN ST X ¢ SR R 1N

[l MR RS S R L

=)

110

11460 |

Y

i

April.

g‘g

=

=
7 71
a9l =8
8 1-18
5 49
4 1-00 |
a 96 |
[ T3
3 49
7 06
4 1-23
60 563

1
!

b it o Jund

PO v 0 W SNt

i bemd

Inches.

78 dn

Hlelied

e bk 1D |G el i st
BN D S e i

| BEm DS

g
]

Lo -

DB
Y
ey

LW

He
-
w

11-60¢

800 Vi

HH 1-39

—
T 1D G N e 0 00
h’ib?l.\_‘)

-

"

—

Nl ST QD S O
X Ome

Eeleo Ry of VE-PRS JSLE) ¢

1D 1 DY et 1,
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=2 =
CHRNDEO ALY

-
ot Wl ol
[N

=
+

1w e s SO

S e s ART-R MRV R 3]

2-0% |
2-62
269
2-26

2:05 |
993 |

=3
&
ol
o
9
N3
o
=J
411
o
w
w14
xX

[
«1
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[
i §
A
s
o
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b

W1 | R 01s 19 W
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JANUARY TO DECEMEBER 1910.

| :’ 7 ;
July. Avgust, [ Se ptemher. October. ; November. | December. | Totals.
. . | i . i .
% ] o E -5 £ Lo o« B s & £
= | T | = £ = £ |z g & iz = 1
= = = = = s = t S0 3 = 0 = 0 &
i i i ! ! :
Ty T T T T T T ; i V
i g ‘ 4 i t
| ! | ‘ : i !
) i - ‘ ! i
14 | 428 20 [1222 17 L 125 5068
16 | 444 95 1368 | 17 I TN 172 51-51
17 | 451 23 1364 16 S BN 15% 5301
P17 ] 424 25 11274 ¢ 22 ] s 180 50053
18 | 462 23 11280 i9 | ; 10 163 54-91
15 | 4839 a2g 1636 1 15 ! I 149 | 5977
15 | 4-35 25 1301 | 18 I 174 0 5308
14§ 487 19 (1544 | & 15 123 | 5578
15 594 22 {13-20 | 14 | 165 142 5082
15 ) 4-57 22 ;1.3-44 ‘i 14 17 Co 143 5455
156 [44.21 | 230 {I8s ,gn; 151 166  61-36 | 53554
e J —i ! '
[15°60 | 4-42 12300 hm i;r 10 5355
! % | | | ;
: i : ; : : :
16 | 4-28 90 11261 7 14 | 548 12 . 57%F Toho20s 170 4810 1331 4338
18 ¢ 345 90 L1421 ) 181 574 13 464 19 | 685 127 60l 1700 4672
T T w ] . o I
P28 773 4G [2682 26 | 92-98
P o —
11450 | 387 4640

23-00 | 1341 |

P11 48t 24 13 il 19 | =0t 20 | =61 156 7055
P22 609 20 al 16 S6 | 73 340 791 | 23l | k30l
I Yo | gcal 206 19 17 19 1 693 24 75| 213 62-74
12| 425 22 12 17 17 ; 562 13 705 ] 14 G-as
L A ) 27 [ 16 24 GGy 21 8751 165 | 6462
| 19§ 518 25 . 15 ! 21| woz 21 908 202 7083
i 14l 329 20 15 12 141 471 13 +Fe | 140 | 4e3s
[ 17 neaz 25 14 16 ! 21 | 783 22 0 8-t o0 G

l
-
)
|

158 16260

(1y75 | 783

I
~1
-
=

126 13802 201 15447 138 1459 118 147-05 1ol

|
j

1578 | 475 ‘2) 50 l 19-31 11725 557 { 14-75 } 589 20°13

-]
[
A

283 27 16
2-836 b 1391 13
462 29 {1626 2]
4-36 25 11672 16
1] 2F {1750 I8 i

—
e
1t
o
|
~1
o
bt
M
o
-
v

vt

=

M

-t

Y
LG et b | L e
Lo e 00 Q0 25T 0

41

3-52 a2 11475 | 14

497 28 14-61 20 2 L 638 o
28 _’,fr_ g EIZI'-’;:-; 120 13333 108 3510 123 37146

5307

00 | 404 {25020 1503 17-41 © 4789 1543 | 518 (17




EARBADOS RAINFALL FROM

g January. February. March. Aypril, ‘May. June.
RN _ _
g 1
Name of Ntation. K . < = . . .
= 2 | 2 £ | 2 2 | & s | B £ | g | E
= | 2 = | el 2|l | F 12| F |2 T | E
Feet. (=) — (=] —t (=] — ~ — a — = —
5T. JAMES
Highlands.
Apes Hill . e 9] 325 71 189 6 1-15 7 1-38 11 2-32 10 | =298
i
ST. JAMES.
Lowlands.
Holetown Police Stn. ...] ... 19§ 219 8 ‘99 8 76 6! -63 13} 194 15 | 2-54
Trents 9| 202 4 -91 1 48 31 .77 8! 230 i1 | 218
‘Westmoreland 11| 250 7] 1ar 4] 106 4 -81 1ny 172 g9} 223
Tancaster .| 413 i7| 388 11 | 215 8| 143 8 -99 15 | 257 16 | 243
Husbands . ) 193 11 1-39 4 42 1 07 6 1-29 8 98
Oxuards S 15 | 1-33 6 131 6 63 2 a7 13 { 1-37 10 146
80 | 14-05 42 | 832 31 4781 24| 354 66 |11-19 69 | 11-80
13-33 | 234 ) 700 1-39 | 517 80 E 400 =9 [11-00 § 187 {1150 | 1-97
» __|
V. District “ E.”
ST, PKTER. :
Highklands. i
Nicholas Abbey .| 824 il i 302 5| 130 5| 1-08 51 205 8{ 199 8 163
Mangrove I 10 | 2-45 81 212 6 ' 1-00 | 71 146 12| 216 12 | 328
Castle ..l 700 13| 313 6 152 7 106 4| 156 12 | 238 9| 154
l Rock Hall . . 16 | 333 11§ 236 9 136 71 197 13 | 267 14 | 338
50 11193 | 30 760 27 | 450 23 7041 45! 920| 44 1033
—e e R —— e
12:50 ! 298 | 750 | 188 675! 113 | 575 | 176 [11-25 | 2:30 |11-00 | 258
[ 4 |
ST, PETER,’
Lowlands.
District **B” Police Stn. 21 | 269 81 125 7 -88 6 I-47 14 | 2-37 18 | 263
Heywoods 50 8| 1-90 6 72 a 52 4] 10t 7 164 14 | 183 |
Aleynedale 19 | 247 9] 135 & 74 1| 1-29 15 | 201 16 | 2-02
The Rectory 14 | 277 9! 208 s| 132 741 175 7| 218 18 1 293
62 | 963 32| 538 27 | 3-a8 28 | 555 43 | 820 66 94l
1550 | 2461 s00 /| 1351 675 90 | 700 | 1-39 110-75 | 2:05 | 1650 | 233
. i i
ST. LUCY. J { t
Lowlan1a. (
Pickerings . 71 13 | 264 7 73 3 49 6 76 121 220 61 108
Cave I 9] 190 l 4 94 3 64 3 -34 1L ] 244 1 3] 96
|- f - il o,
22 [ 4541 1@ 166 6| 1-13 9| 110 ] 23] astl o] 204
1100 | 2-27 ! 5-50 1 -83 | 3-00 57 | 450 | 55 | 1150 | 231 450 | 102§
i




JANUARY TO DECEMBER 1019.

1

T ] | |
July. ! Augist. 1 September. | Octlober. 1 November. ; December. Totals.
& ’ i | ' % i i ;
= | 1 =z 4 3 = = 'z = . F s = = F . =
=1 R e =i = (== e - = &= =
1 i = : | : |
| ]
13 | 541 1 24 11”74 i1 498, 15 1 583 1% he6n 15 . 701 | 146 60535
; : o i *_g | : i o
: 1 i 1 . } i .
: ‘ , ? : : ' 3
16§ 471 24 1300 187 7201 16 ] 586 | 15 48+ 20| 437! 178
14 126 ¢ 21 149t 0 10 0 K2kl 14 69¢ ) 17 4821 18 1 14210 1380
11 3-8 20 . 15-3 18 Redd g IR | G'19 11 513 15 | 487, 130
317 | 442 23 1845 15 1006 I8 | 707 21 7 530 12 1§42 191
9 2-31 ! 16 | 13-26 1t 9-5R | il 260 12 333 13 1204 1086
3 16 2-63 | 23 11536 7 [1-84 | tH a2 il 368 13 338 147
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13 | 33 23 {1421 | 9 312 T4 A38 7 161 788 | 12 636 133
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BARBADOS RAINFALL FROM

| i
g January. February March. April. May. i June.
&= - _— — —
E i
Name of Station. & u - Lo . ) i .
125 z v & % Z & < o & = 5
z | T | Z = | E = 12 = | £ 1 = | g
Feet. | = = 2 = = ~ = = s e - £
| R ‘g .
V1. District “* ¥.” ; ; i
ST. JOSEPH. 1 i i
Highlands. ; ! i
Blackmans ...i 910 12 | 2-49 91 2-25 61 99 & 2 113 . 12 279 ! 9| 149
Andrews... ...l 780 16 | 300 11| 285 8 181 g, -89 18| 25891 183 ( 204
District <“F” Police Stu. 966 18 235 11 139 6 1-00 B 95 14 1-02 15 2-39
Seniors ... 12 | 2-66 | &1 179 i 6| L-21 % 1-17 101 198 91 332
58 | 10-B0O 33 | 828 26| 501 32 | 414 49 | 8-3¢ 46 9'24
i 14-50 263 | 9IS 207 | 650 125 800 | 104 :12-25 2:09  11-50 231
ST. JOSEPH. ; | : ‘
Lowlards. Did piot recefive amjy retulrns.
ST. ANDREW.
Highlands. Did plot recelive anly retujrms.
ST. ANDREW.
Liowlards. -
Bruce Vale . o1 192 7 177 7 186 12 1 1-95 71 170 10 | 352
Baxters House . 14 | 192 9 133 4 78 81! 121 il | 1-32 12 + 804
Walkers ... . 11} 226 8| 142 7 ‘85 711 6| 1-20 10§ 133
i
34t 617 24 | 4°52 18 349 27 | 427 24 431 32 7-89
— =i
1183 | 206 | 800 | 151 | 660 | 116 | 900 | 142 | 800 | 144 | 107 | 263




JANUARY TO DECEMBER 1919.

5-28
512
4-28

14-68

4-89

i i 1 ‘
i : ! ! i
! | ' ! |
' | E | {
22 | 1568 13 | 599 17 | 618 } 151 561 19| 694
23 | 1522 13 521 15§ 519 | 17 i 6821 16! 693
22 |15-94 13 | 531 13| 489 | 18] 661 | 10, 603
i — e ——
o6 |2670 | 89 |1651 | 45 1624 | 48 [19:04 ] 45 1990
7900 11560 | 13.00 | 550 | 1500 | 541 | 1600 | 635 1500 | 663
‘ ! 1

July. Avgusi. September. Ocrober. NMNovember. Decewmber. Totals.
— — SO UG P -
| ! ! |
= S = : = = = ; < P = o= = =" =
= = = | = = = i a5 L = - | = = = l Kt
R - - i . ; _
| : X :
l : 1 ‘ ‘ |
12| 418 22 1700 14 | 4-5% 10 4951 Q7| so2 20 671 | 1510 5448
13 G304 26 ‘;l?'?f! ; 16 565 11 465 | 17 653 16 669 173 5485
14 | 410 . 24 1274 17 . 413 15 354! 19 422 16| 550 | 177 | 4332
9 527 1 i3 El4'43 : g 619 17 6-16 | 15 561 3 19 | 694 137 | 5671
| i : [ [— ‘ | '
53 | 1891 85 |61-96 | 5b 2055 53 11930 l 71 2228 712584 638 | 214-37
—— SR, P ; — PR SN SN G —i —_
13:25 473 (2125 1539|1375 504 1325 0 483 1775 . 557 L1770 ¢+ 646 15950 5359
i i | % “ R ;
1 | § 5 | ’
! % g
f

58-40

154 5409
133 | 5i-32
438 | 16381

54-60




SUMMARY OF BARBADOS RAINFALL FROM

4 Jannary. February. Mareh. April. May. June.
s i i
= ) a - 3
Name of Station. 7] i ) ) ) |
- # _:2 % 3 " ] w < s i % o5 %
g = = = = = = =03 R = =
= = 5 = = = = T = = = = =
1. District ““A.”~
ST. MICHAKL. i i
Lowlurds. 15 180 1-81 6°80; 1-31 413 5 | 307 42 | 10060 200 | R840| 135
IL District < B.”
CHRIST CHURCH. !
Twwleands. 13 1077 206 1 7330 25 0 477 57 | S8 0 81 161 187 | 831 103
ST, GEQ]{G&"_. s : i i |
Higllanads. 2 15501 288 | 11°00] 277 | 100001 133 650 100 | 17-500 261 | 12:00} 233
BT. GEORGE. | ; ; 1 ‘ ; 2
Lowlunds. 4 1400 442 9-06] 222 6000 87 | 350 AKX 1550F 2.9 11475 | 1.73
IIL District “C.~ : ‘ [ i : 1 ' ;
SY. FHILIP. : { ; : : :
Highetndx. 2112000 206 0 50| 125 | T00, 8T | 350 45 1300 | sl (1050 | 179
ST. PHILIY. i : | : ! ‘ : i
Leowinuds. 1z 1042, 217 %33 192, 6007 81 275 88 13080 202 351 1.8
ST. JOHN. : i ’ ‘ =4 ‘ 05 202 875 136
Hightends. 10 1190 250 ¢+ %00 1-8 2700 101 -0 5 5.3 . ma
ST. JOHN. ; PE 89 7 600 86 1150 2392 1 11401 1-78
Lorwlards. 2 02100 2:09 . 650 1-30 | 600 94 1 20 TU 135300 1-7¢ % 1000, 151
IV. District ©“ D.” ; : ‘ : :
ST, PHOMAS, | : : ; ;
Hightands. i 1575 35T - 82h: 2w - 50 1 G | 3 . .. -
o THOM{JAS. 8 | B0 ‘ a7 ; 20 7-13] 1-50 i 588 | 120 | 16-50: 3-09 | 14-13] 214
Lisrrtrinda. i -7 ! 3-47 ; 3 - s 2.s L} i - - e P
. e s ; 15711 2°47 | 8 29| 220 7 828, 120 |8 29 85 14-23; 220 | 14001 1-88
Highlands. 1 govl 325 7-00] 189 | 600 116 7 128 | 11- -3 : .
ST. JAMES. l i 700 | 1100 2 32 | 16:06) 293
; 7 1s. ¥ a. P, . 51 . .
Lowlands 6 13-3 2-34 ; o0 1-39 PoB 17 ]0 4-00 59 1 11-00] 187 | 1150 197
V. District “ E. " f 1
S, PETHER. { i
Highlands. 4 12501 2-98 3 7501 1-88 6751 113 | 5375 | 176 {11-95 2-30 .
ST, PETER. ) i i ¢ Ll 11-00| 2-58
Lowlands. 4 {1350 246 | 800| 135 | 675| 90| T 1-3 =5 | 2-05 - ax
ST. LUCY. ? 700 ! 941075 | 2705 | 1650} 2:3h
Lowlands. 2 | i100f 227 | s5350] -88) 300l 57| 230! 3511150l 231 150] 302
V1. District *“ F. ” |
ST. JUSEPH. :
Highiands. + 14-50 ) 26 75| 2- 50! 1-25 00 1 5. . )
KT, JOSEPIL. 51 975} 307 | 6 505 1-25 | 800 i 1-04 | 12-25] 209 |11'50 | 2:31
Fowlands. . |3 i I
ST. AN“Z:\.?_M s .- Did uvjot recelive any !'etuglns.
a1, Mfé’gﬁf&'“l& - Did niot receiive anjy retugrns.
Lerwlands. 3 | 1183 206 | 800! 151 | 600 1-16 | 900 | 142 [ 800| 144 | 107 2%63
gy T — — e e
99 |215-51;44-12 {13465 | 3042 |104-19 | 16-33 [9512 | 14°B9 209-97 | 36-39 (175-31 | 8252
o S s R — | —
12:68] 260 | 792 | 179 613 96| 560 3811235 214 | 1031] 191
! i




JANUARY TO DECEMBER 1919.

i H
July. Angnst. | September, October. | November. ]t December. Fotals.
i
o : B S T !
. o, . . . _
. 4 : % - £ . e .8 . £ . %
kg = = = - { =2 € = o . = | ol 2 w o
= = =z = = | = = = =z | = = = =
= = = £ = = = = = ‘ =z | A = = =
— _— -— et o= o _ - = [ T - [t
i B s m
i i
! | :
1307 333 20713 11554 | 1593 519 | 1480 3:93 | 1367 | 475 | 1240 299 | 132:80] 43-08
! ; :
1277 365 | 222311147 15461 523 [ 1508 500 | 1608, 526 | 1023 263 | 136:92] 4169
18:00| 511 | 24001595 | 1750 444 | 1800 6359 | 17-00% ais | 1630] 662 | 181-530) 57-43
1630 4171 21-75)12:70 | 1V-75 . 446 | 15751 499 I,T':')OI 5-18 | 13-00; 3-37 161-530| 41436
1500} 337 P21 B9 | 1930 383 11‘1)('); 712 17'5(3’ G669 | 1350 3-44 155-501 44-61
12:08| 3-79 | 21-67 | 1L0-8!¢ 1592 411 14-171 709 | 1242 557 | 1225 302 140-83 | 43-05§
1566 442 | 23-00}13-3¢ | 16-10] 589 14'405 613 1 1660 6-67 16-:60| o-ta 155-80] 53-55
1450 | 387 | 230011341 1600 361 { 12-501 521 1 1300 452 | 17-60] 541 181-501 46-49
|
1576} 4756 ;| 2550 19-31 17-25; 3-57 | 1475 589 | 20°13} 713 | 1975) 7-83 181-75| 64-26
¥16:00; 404 | 252911593 | 1741 479 ]5'43§ 513§ 1757 6-45 | 1857 603 17700} 53-07
!
13-00| 541 | 24-00{18-74 | 11-00] 498 iS-OOE 585 | 18001 568 | 1500 701 146-00! 6C- 55§
i
1383 ] 366 | 21-17 (1467 | 1450} 932§ 1417 € 332 | 1450 458 | 16:83] 45 147-00] 5104
‘ i | |
11-00] 306 ; 22-7501 1289 | 1325, 515 14'75? 598 | 1800] 703 | 1450} 743 14£9-00¢ 59°15
15751 440 | 2500|1434 | 1475} 414 | 11-25 L o568 | 1975 7012 | 14756 7-34 16595 5351
306§ 570 | 26:00{12:01 | 1000 348 | 1i-00} 453 | 1650 771 1500 7-15 131501 45811
1325, 473 ] 212511549 | 13751 504 | 1325 483 | 17-7H61 557 |17°75 546 159501 53-69
1200 4-8Y ; 22-00 | 1560 | 1300 550 | 1500 54l i600] 635 | 13-00! 563 14530 34-60
24010 | 74-36 |391-24 (247 50 125707 | 8693 [24330 | 94°7¢ {284:97 | 102-14259-13 [ 94-05 | 261985 [872'15
14121 4-37 | 2301 14-56] 1512 511 | 1481} 557 | 16'76{ 601 | 15-24¢! 5353 154-31 ¢ 5130




