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The Cotton White-Fly.

{(Bemisia gossypiperda, n. sp.)
(Received for publicativn on 12th February 19203

The Cotton White-fly was noticed for the first time on cotfon in Bihay
in the year 1905, when varicties of cotton were grown on the Pisa Farm
to test their suitability for adoption in North Bihur. where the cul-
tivation of indigo had fallen off owing to the introduction of synthetic
indigo, Tt was then, as now, noticed to he present more on the hroad-
leaved varieties of cotton than the shortJeaved ours. Rince then it has
been present on cotton at Pusa but not to any Javge extent =0 ax to he
considered as a pest. The Kconomic Botanist to the Government of
the Punjab noticed it on cotton at Lyallpur in the year L5, n 1925
it was again found in nambers on cotton in the neighbonrhood of
Lyallpur in the Punjab.  Oflate it has Been much in evidenee weeothm
and especially in the Tunjah, It has alxo heen present to 4 large extenk
on the Farm of the British Cotton tirowing Assoctation (Punjily) L.,
Khanewal, and the canse of the Aiminishing outinns of cotton on that
Farm has been attributed to the abnormal presence of the cotton
white-fly—Bemisic gossypiperdra, 1. 8.; 0n COteoD: pspecially the broad
leaved varieties 4 ., 485 F. and 289 1. [u July last year the Director
of the British Cotton Growing Assoeiation (Punjab) L., wrote thue
to the Imperial Entomologist :—

«xx# Iy view of the very considerable fimneial losses which
Zamindars have suffered in this locality in the past, anounting to { 1o
10 maunds (Rs. 56 to Rs, 110} per acre, we trust yoiu will give the nuatter
the attention which it appears to us to merit.  We nay jnl:m‘m you that
we are prepared to undertake an intensive canpuign st s pest
on all our cotton crops provided you can furnish ws w 1’1'11 the technieal
advice which we now seck.” Three months later, the Divector of the
same company wrote to the Imperial Kntomologist, Pusa - .

otk Ty this it may interest you to ko that the )xluh-rnh ‘(_:41
suspected during the eﬂ;ly part of the cotfon seal that this A‘\lv)'ru‘hd
pest may well be responsible for the considerahle amonnt of disEe
done to the cotton crop in the locality during the past Two seasons ;m«ll l.“f
anticipated a recwrenre of the damage in the pycacvnt season, He an
now arrived at the dofinite eonclusion that the primary cause of this
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damage which results in the depreciation of the colton crop in this part
of the Punjab to the extent of crores of rupees annually is the white-
fly, *¥* We are prepared to expend considerable sums in the eradica-
tion of this pest and we ave particularly desirous of gathering all possible
information in time to enable us to take comprehensive, preventive
and remedial measures for the next season crop.”

The White-fly lays cgas preferably on the lower surfaces of leaves.
Up to now, an adult female has heen found to deposit 28-35 eggs.  When
a large number of flies oviposit on the wame leaf, it becomes covered with
innumerable, pale-yellow predunculated egus broad at base and tapering
apically (Plate T, fig. 1). Twenty-four hours after deposition the ey
turns pale brown and a tiny light yellow larva (PL T, fig. 2) crawls
about on the leaf for some hours in search of a succulent spot, after
which it scttles down, seeretes a narrow waxy fringe and starts feeding
by sucking the leal sap. The larvae pass through four instars (P11,
figs. 2, 3, 4.5) and the fourth instar passes directly into the pupal stage
without a moult there being no clear demarcation between the last
larval and the pupal instars. Al the larval stages of the White-fly are
passed on the host plant (P1. 1. fiws. 3. 4, 5. If the underside of a
cotton leaf be turned over aml examined with a hand-lens—even
magnifying diameters x8--it will be seen that it is studded with
small pale vellow protuberances not larger than a pin head (Pl 1,
fig. 11). In casc of severe infestation ol the cotton leaves not even
a milimetre of leaf space is free ftom some stage of the pest. Fach
larva thrusts its prohoscis into the tissue of the leaves and drains
away the sap which shoull have gone to mature the bolls. Thus
the plant nutrition is considerably lampered, the leaves, unable to
respond to the drain of sap by nivriads of insects, fall off prematurely,
and the bolls, if they open at all, remain half opened on the plants. In
some varieties of cotton, especially 4 F. of the Punjab, it has heen noticed
that the petioles of infested leaves hecome so weak that with the least
touch or disturbance they fall off. It has also been noticed that the
strength of fibre undergoes considerable deterioration. It not only
shrivels up but loses its tensility also. In fact the erop in the affected
locality gives diminishing outturns and the loss to the ryot is great.
The afiected fields present a blighted appearance and this is very pro-
minent when broad-leaved varieties such as the Punjab 4 1., 285 F.
amd 289 . are grown alongside of short-leaved varieties such as the
Punjab mollisoiii and Punjab serguinenm. In a recent examinatiou
of cotton on the British Colton Growing Association Faem, Khanewal,
Punjab, it was noticed that plots with 4 F. appeared blighted in com-
parison with sunguinewm grown side by side. It was further noticed on
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PLATE 1.
THE COTTON WHITE-FLY.

Fig. 1.—Egg X 100
F16. 2.—Larva 1st instar . x100
‘F16. 3.—Larva 2nd instar RN x 100
F1q. 4.—Larva 3rd instar x 80
" F1G. 5.—Larva 4th instar e, Xb4
F16. 6.—Pupa s x 54
'F16. 7.~Empty Pupa Case x 54
F1g. 8 —Parasitized puparium ... RS x 54
F1g. 9—Male x 27
FiG. 10.—Female et .- x 27

FIG. 11.—Leaf infested with larvee and puparia .
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Bemisia gossypiperda.






THE COTTON WIITE-FLY 3

this farm that of all the beoad-leaved varictics of entton F, was the
worst sufferer, Tt seemed (o he ('\[Wli\“\' ~H~r<‘l\1i]\|w to the attack
of the White-fly.  Tlots with L F. cotton in them were hape, whilst
sangutnean grown close to these were green ad Jwalthe with plenty
of bolls on them. From what has hitherto heen studied of the pu;t
go far it appears that the White flv reaches 1t maxinmn devidopment
by the end of Angust when the nugerity of plants beconie fnfestnd, A
first this is not apparent as the Tvie and pupae are concentrated on
the lower surlace of leaves,  FroneJuly opwards the White thy contines
to multiply thereby considerablv lowering the vitdine of the plants.
At Khanewal as inany as 529 larvae atd pupee were foind o square
inch on Bhindi (Hibiscus exculenins) Teaves, M Puse 260

Al

1(]\ AT
found to the square inele on votton Teaves reedived o Kha
for examination. '

jewid

The pupie, along with (he larvee. remain on the dower sirface of the
leaves. When the pupa ix fallv matured. the Dnago within hecomes
piainly visible. The two red spots. which develop. yeprosent the eves
of the developing imago within it {PL 1 fig. H). Whin about 1o emerge
a T-shaped slit appears on the dorsiun (PLL i Tpand the adith cones
out with erumpled wing=.  After 11 o 3 minuies e winge hecome
fully expanded and the adult moves away. The doration of cach instar
varies from 3 to 4 daxs and the totab life evele, from fhe egu o e dalt,
Tasts from 12 10 17 days in Augast and September when e avepage mean
temperature is 847K, and the average mean Jmidine s 87 per cent,
The adults are tiny active creatores with creamy sellow hndies, ]mir

of wings covered with a whitish meal and 2 Jair al e RO €Y es
The male (P1. 1. fig, T0) is smaller than the fomale (P11 fige 9 and i
reacily distingnished by a pair of claspers at the abdomint end.

Besides cotton. the White-ly. Bowisis v,l»x\;(/r/[uuﬂl, n.osp hag
hitherto been noticed on the following alternative foed plants -

Turnip (Brissiea et pestets yar poput) 1 st anl {(Brusaient e pose
tris) ; brinjal (Solunitm nelouyr )« potain (Sl Fotlye rosnem);
Bhindi  Tleaves  (Hehiscus cse wlendus) o eaulitiower  (Brassiea
oleraced) ; cabbage (Brussicn lvruec eundnepagar) o Cape: govse
berry (Physalis  peciviana) : Palwal (Trichosupthes dioiva) ;
Phoont (Cucnmis Meoy 2 senji (Cleanppe visensat) 2 li}!zrt ‘I\;n:u
(Solanine wanthocar pint) : Dudhi  (Eaphodea il feze) s
Tetavi (Lannin aspleaifoli) : Chichra (Aebgranthes wnp i)y
Banka (Lippin gewminata) : Pitha (Trewin 7«4“/{[/4//"#)‘: Harsngar
(Nyctanthes aorteisits) s Bhant {ferdnd o m_{u/'lrj//t//‘/m),‘
Indrayan (Citrullus colocynthis); aud Corchoras  teilocularis,
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Of these, it has been found to breed in large numbers on
Bhindi (Iibiscus esculentus) ; brinjal  (Solanum melongena) ;
Palwal (T'richosunthes dioica) and the Cape gooseberry (Physales
peruvianu),

Hitherto the parasitization observed in the species has been very
small. Only two species of Chalcidoid parasites have been bred out.
The parasitized pupe (PL I, fig. 8) turn dark grey or black, and the
parasite emerges by malking a clean circulur hole mainly in the anterior
part of the pupa. The amount of parasitization, as hitherto ascertained
from material obtained through the courtsey of Mr. Robert Thomas
of the British Cotton Growing Association (Punjab) Ltd., Khanewal,
varies from 4 to G per cent. only. With an intensive study of the pest,
extended over a wide range it might be possible to find a larger
parasitization of the species in any locality which could then be used as a
centre for the breeding and subsequent despatch of natural parasites to
the infested localities.

The Cotton White-fly has hitherto been found at Pusa, Lyallpur and
Khanewal in the Punjab. Inthe latter place it has been bad for the
last three years. 1t s possible that the serious attack of the Cotton
White-fly is ouly a passing phase, just as has becn the case in the past
with the rice leat-hoppers Nephotettiz bipunctutus *, Fabr., and Nepho-
tettee apicalis, Motsch., in the Chhattisgarh division of the Central
Provinces, [t is possible, as was the case with the Rice Leaf-hoppers,
that with the automatic adjustment of climatic conditions, the White-ly
on cotton might also disappear.  If not, sustained drastic measures will
have to be adopted to prevent the enormous loss annually cansed
by the White-fly to cotton. We, therefore, think that, if the atback
persists, it would be worth while adopting the following measures
against the White-fly.

1. Putting down selected trap erops during the quicscent period,
especially from the beginning of March to the end of April and grub-
bing these up in time and burning them before the cotton sowings
begin.

2. To sow varieties of cotton as late as possible so as to escape the
maximum infective period of the White-fly.

3. To evolve types of cobton which arc more or less jnmune to the
attack of the White-ly.

4. To sow short leaved varieties of cotton in place of broad leaved
ones, which are more susceptible to the attack of the Whitefly.

* Misra, C. S.—The Rice Leal-hoppers Nephotetliz bipunclatus, Fabr, and Nephotdlis
apicalis, Motsch.  Mem. Dept. Agri. {ndia, Enl, Series, Vol. V, No, 5.
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PLATE IL

Tag CorroNy WHITE-F1v,

Fro. 1—Epz . - . . - . . .
Fro. 2.~Larvs latinstae . . . » .
¥10.  3.—~Larva lat instar : vasiform orifice .

Fro. 4,—Larva 2nd instar . . . B .
Fig. 5.—Pupa casz . . . . B
Fie. 6.—~Vasiform orifice of pupa case . ' . .
Fra, 7.—~Margin of pupa case . . . .
Fig, 8.—End of thoragic tracheal fold . . B .
Fra. 9.—Male Genitalia (external) . . . .
Fig. 10.~Female Genitalin (chitinized parts; . . .
Fr. 11.—Female vasiforin orifice N

Fia. 12.—Male fore wing -, . i . .
Fue. 18.~Male hind tarsus and claws .

Fie, 14.—~Male antenni . . . . .
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5. To spray cotton fields with power spravers with especial arrange-
ment to wet under surface of leaves when the plants are from 127 to Tt'
high.

6. Introduction of parasites and predators which would keep down
the pest. Hitherto the parasitization has been found o vary from
4 to 6 per cent. but with intensive study of the pest over a wide range
it may be possible to fix upon a locality where the par o
the species is fairly high.

Bemisia gossypiperdi, nosp., is new to cotton and as such there is
hardly any literature extant on the pest. We, therefore, deseribe it
in full for the sake of ready reference,

The egg (PL II, fig. 1). is laid promisenonsly on the lower surface
of leaves. It is sub-oval in form with a short peduncle arsing from
the broad end. Chorion smooth and shiny without any S(’x;l]»hm‘.
When laid freshly it is pale, translucent white.  Twoenty-four hours after
it turns brownish yellow. Seventy-two hours alter a pair of reddish
spots, representing the eyes of the developing larva within, appear.
Length -175 mm., breadth -081 mm., length of peduncle 019 mm.

Empty pedunculated eggs broad at hase and pointed apivally ye-
main attached to the leaf with a Tengitudinal slit vi them,

Laron first instar (P T1, fig, 2). Size 266 mm. by -3 mm.. pate
translucent white ; mycetoma greenish vellow ; eves erimson, divided :
shape elliptical with a narrow waxy Tringe hroken into hands all ronnd
the margin which is almost entire with 16 pairs of hairs on tubereles,
3 pairs on the cephalic, 3 on the caudal, the remaining small, laterally
the first and the third caudal pairs being longer than the remaining
ones, A minute pair of hairs on cephalic submargin, Dopsal disk with
the abdominal segments distinet. Vasiform aritice (PL L g, 3) 023 mnw
by -027 mm., sub-trapezoidal, operculum sih-semivireukar, illing about
half the oritice, leaving about half of the gpatulate. sctose Jingula ex-
posed. Legs and antennee ordinary.

Laron second tnstar (PL 1L, fiw. 1), Colour amd shape as i the pre-
vious instar ; -342 mm. by -152 mm. size; cyes aadivided, margin finely
crenulate with only three pairs of hairs. a wiinute pair on the cephalic,
a long pair on prominent tubercle on the candal, and a minute }'v“'“‘. m
the caudo-lateral margin, Dasal disk with two pairs of long spine-
like hairs, one pair laterad of the base of the mouth parts and the secand
pair near the anterior margin of the mycetoma. ntark of the mycctoma
there is a row of about half a dozen cirenlar, transhicent spots on each
e, Vasiform orifice and operculum as in the yrevious stuge-lingula
with a puir of hairs 26 the distal end,  Conical rudiments of legzs present |
antenmie absent.

asitization of
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Lares third dnstar (P11, fig. 4). 475 mm. by -285 mm. in size ; sub.
oval in oatline ; margin crenulate with only a single pair of hairs on tuber.
cles at the caudal end. Vasiform orifice triangular with the ecphalic mar-
gin straight ; operculum sub-semicircular, filling about half the orifice
leaving about half of the spatulate, sctose lingula exposed, distal extre.
mity of the lingula provided with a pair of hairs touching the side of the
vasiform orifice. The rest of the details as in the previous instar.

Larva fourth instar and pupa (P11, figs. 5 & 6).  The fourth instar
passes into the pupal stage without a moult and in consequence differs
little from the puparium, only it is flat owing to the absence of the develop-
ing imago within,

On o leaf the pups are convex, sub-clliptical with shallow indentures
on the cephalothoracic and the caudal margins. Colour light yellow-
ish; a pair of deep yellow pigmented patches on the abdomen and a
flavous tinge at the end of the thoracic and the candal tracheal folds,
which have a narrow wixy fringe, the rest of the margin heing without
it; operculum brownish. HKyes of the developing imago within deep
maroon,

Empty pupal cases (PL 1, fig.7) are transparent under the microscope.
Margin (D1 11, fig. 7) finely crenulate, with deeper indentations (PL II,
fig. 8) at the termination of the thoracie tracheal folds which are dotted
and faintly indicated. Three pairs of hairs on the margin, a minute
pair on the cephalie, a long pair on prominent tubercles on the caudal
and a minute pair eando laterad ; dorsal disk indistinetly demarcated
by a faint line from the sub-lateral parts; with abdominal segments,
and with seven pairs of long, spine-like hairs on prominent tubercles ;
a pair in {ront of the eyes and a pair behind them, two sub-lateral pairs
on the thorax, a sub-medial pair on the second abdominal segment, a
sub-lateral pair ou the fourth abdominal segment and a pair cephalo-
laterad of the vasiform orifice (P11, tig. 6) which Is triangular with the
cephalic margin straight and the edges with short longitudinal folds;
operculnm. sub-semicircular, filling about half the orifice, leaving the
sub-conical distal hall of the setose lingula exposed ; tip of lingula armed
with a pair of spines ; vasiform orifice hounded laterad by faintly de-
marcated area continuing caudad with a narrow groove from the end
of the orifice to the caudal margin - Length of pupal case -84 mm.;
breadth -494 mn. ; length of vasiform orifice -078 mm.. breadth of vasi-
form orifice <055 mm., length of operculuny <035 mm.

Adult female (P11, fig, 9). Length from vertex to tip of ovipositor
about 103 mm., light lemon—yellow in colour ; cyes maroon, divided,
body covered with fine, white meal.  Antennwe of seven segments, seg-
ment [ short, sub-globose ; segment IT sub-pyriform., -031 mm. long,
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provide_d w'ith about half a dozen spines on tubercles; segment [II
sub—cy.hndncal, '10‘1 mm. .long, imbricate, armed with two spiked
sensoria and an ens1f9rm spine near the distal end ; segnient IV much
the same as the previous .segment, -019 mm. long ; segment V ctub-like.
+031 mn. lf)ng with a spiked sensorium at the distal end; segment VI
sub-cylindrical, -027 mm. long, with a short spinc near the distal end ;
segment VIT sub-fusifor,n, -039 mm. long imbricate proximally, pro-
fusely covered with minute hairs distally armed with an ensiform
spine, & spiked sensorium and a minute seta ab the tip.

Fore wing about -79 mm. by +22 mun., hyaline covered with a thin
white meal; radial sector with an inconspicuous flexture, cubitus indi-
cated as a hyaline streak. Hindwing concolorous, about -63 mm. by
»28 mm.

Hind tibia -304 mm.; proximal hind tarsus -114 mm. distal tarsus
.037 mm.; claws ordinary ; paronychium narrow, acute, and curved,
hairy at base.

Vasiform orifice (PL II, fig. 11) transversely elliptical ; aperculum
sub-rectangular, almost filling the orifice leaving the eylindrical rod-
like, setose lingala exposed which projects about the length of the orifice
caudad ; supports at the base of the valves of the ovipositor lightly
built and curved, prominent spines at the tip of the abdomen (PL 11
fig. 10).

Adult male (PL T, fig. 10). Length from vertex to apex of claspers
about 912 mm., in colour much the same as the female. Anteniv
(PL II, fig. 14) of seven scgments, shape and armature of the sexments
much the same as in the female, length second segment 039 mm, I
.089 mm., IV -023 mm., V -027 mm,, VI 023 mm., V1T -035 mm,

Forewing (PL 11, fig. 12) about -68 mm. by +26 mm. ; hind wing about
-58 mm. by -21 mm. concolorous with the female.

ind tibfa <285 mm.; proximal tarsus -09 mm., distal tarsus (Pl i1,
fig. 13) -057 mm. ; claws ordinary.

Yasiform orifice as in the female, the lingula reaching the cephalic
end of the claspers (P1. 1T, fig. 9) which are -082 mm. Jong, 027 mm.
broad ab the shoulder, narrowing distally, the tips smooth, cursed in-
wards, armed with numerous acicular spines on tubercles , lnuer margin
with 2 small, membranous expansion near the distal end and with about
four prominent spincs, Penis slightly narrowed distally, shorter than the
claspers. . -

Bemisia gossypiperda, 1. Sp., is allied clascly to Bemisia 'rellyzosa,
Peal, which the late Mr. Peal found on pipal (Ficus religiosa) and
Banyan (Ficus bengalensis) in one locality only in Caloutba.
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A complete Hst of the publications of ttz imperial Cepartment of Agriculture i i -
fained on appiication from the above-mentioried. . grauliere n India can be ob

These publications are =—

L. Tke Agricultural Journal of India. A Journa] dealing with subjects cornected with agriculturz)
economics, field and garden crops, economie plants and fruite, soils, wanuies, methods of cultivar
tion, irrigation, climatic conditiors, insect pests, fungus dizeases, co-operative credit, fary imple-
we1 t8, and other agricultursl watters jn Indja.  Niustiations, snciuding eojoused plates, form a
prominent feature of tho Journal. It is odited by the Agricultural Adviser to the Government of
India, and is jssued once every Lwo nonths ot six ties o year.  Armual sulseription, ls. 6 or 9s.
8d. inclucing postage. Single copy Re. 1.8 or 28

9, The Jourral of the Central Burecu for Animal Husbardry and Dairyin
dealipg with catile-breeding, dairying, cultivaticn and stor of fodder crors, arvinal putrition,
and (ther aspeets of animal busbandry. 1t is edited by gricuitusel Adviser o the Governe
ment of India. Annual subscription, Rs. £-3. Single copy As. 10,

3. Scientific Reports of the Agricultucal Research Institute, Pusa

4. Review of Agricultural Operations in [ndia.

5. Proceedings of the Board of Agriculture in India.

6. P dings of Sectional Meetings of the Poard of Agriculture.

1. Memoirs of the Imperial Departrent of Agriculture in Indja.

(a) Botanical Series.

(b) Chemical Series.

(¢} Entomological Series.

(d) Bacteriological Series.

(¢) Veterinary Series.
8, Bulleting issued by the Agricultural Research Institute, Pusa.
8, Books,

The tollowing are the publications of the fast two years :—

Scientific Reports of the Agricultural Research Institute, Pusa (including the Reports of the Imperial
Dairy Expert, the Physiological Chemist, Government Sugarcane Expert, and Secretary, Sugsr
Bureau), for the year 1926-27. Frice, Ro, 1-14 or 3s. 34.

Scientific Reports of the Agricultural Research Institute, Pusa {including the Repor8 of the Imperia
Dairy Expert, Physiological Chemist, Goverument Sugaicane Expert, and Secretary, Sugar
Bureau), for the year 1927-28. [Price, Ps. 2-6 or 44.34.

Review of Agricultural Operations in India, 1925-26. Frice, Rs. 2-6 or 45. 3d.

Review of Agricultural Operationsin Indis, 1926-27. Price, Ra. 2 or 3. 6d.

Pracesdinga of the Board of Agriculture in India, held at Pusa en 7tk December, 1925, and folluwing
daya (with appendices). Price, Re. 1-14 or 3a 3d.
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Vol. XVIII, No, L
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Vol. IX, No. IV,
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Botanical Saries

Studies in Gujarat Cottons, Part IV : Hybrids between Broach-deshi and Goghay
varietios of Gossypium herbareum, by M. L. Patni, M.ag., and 8, J.Pyys,
B.Ag. Prioo, As. 14 or ls. 64, '

The Indizenous Cotton Types of Burma, by T. D). Stook, B.3¢, D.LC., Anqys
Price, As. 9 or 104. -

A Study of Fusarie common to ¢otton plants and cotton soils in the Centry
Provinees, by Jiwax Smaw, ».8c. Price, As. 6§ or 84,

The Kodamba Rice of the North Konkan and its Improvement by Selectjoy
by K. K. Bupw and 8. G. Biuaterao, Bag. Price, Re. 1-4 or 2¢. '

Pennivetum typhoidenm: Studies on the Bajri Crop. 1. The Morphology of
Pennisctum lyphoilenm, by S. V. GopBOLE, ¥ S0, B.ag. Price, As. 12 or I, 34,

Studies in Khandesh Cotton, Part I, by 8. H. Pravae, M.ag Prive, Re. [
or 2s. 3d.

Tho Indian Types of Lathyrus sativus L. (Khesari, Lakh, Lang, Teara), by
(GABRIELLE L. C. Howaerp, m.4., and K. 8. ABpus Ragyan Kuaw, Prics,
Re. 1-8 or 2¢. 64,

Fruit-Rot Disease of Cultivated Cucurbitacem cansed by Phythium aphanide.
matum (Eds.) Fitz., by M. MrTea, m.sc., r.Ls., and L. S, SUBRAMANLiY,
rL.8 Price, As. 6 or 84,
lour Inheritance in Rice, by 8. K. Mrrea, 8.8, Ph.p., and S. N. Guera and
P. M. Ganaery  Prica, As. 6 or 84,

Astesina spyp. from Indin determined by Dr. Rura Ryax and Meliola spp. from
India and one from Malay dotermined by Prof. F. L. Srevens, Prics, A ¢
or &d.

Studies on Rice in Sind, Part I, by K. I, THADANI, N.sc., and H. V., Dyraa
Durrs, B.Sc. Psice, Re. Lor le. 94,

Variability in certain economie characters particnlarly in seed weight and
weight of lint per seed in pure strains of Broach Deshi Cotton, by Macasra
L. PATEL, M.Ag., and HarorD H, MaxX, p.8¢, Price, As. 14 or s, 6d.

Studies in the Shedding of Mango Flowers and Fruits, Part I, by P. V. Wacus,
m.Ag. Price, As. 11 orla, 34,

Studies in the Jowais of Gujarat; I The Jowaers of the Surat District, by
M. 1. Patii, m.ag., and G, B, P’at1, B.Ag.  Price, Re, 1.6 or 25, 34, ’

Studies in Tudian Chillies, T: The Types of Capsioum, by F. J. F. Smw,
D.Se., AR.C.8, F.LS, and Kuaw Sanis ABpug Raawax Kuan, Price, Re, 1-8
or 2s. 6d.

Foot-rot and wilt of Antirrhinums caused by Phytophthora pini var. antirhini
n.v., by S. SUNDARARAMAN, M.A,, and T, 8§, RAMAKRISHNAN, M.A. Price,
Re. 1or 18, 94,

Further studics of Indian Grasses and Grass-lands, by W. Busxs, p.se, (Edn),
L. B, Kvrear¥1, m.Ag, (Bom.), and 8. R. GopBOLE, B.S0. {Bom.), Price,
Re. 14 or 24, 3d.

Studies of Sugarcane raota at different stages of growth, by Rao Bamanuzr T. 8.
VENKATRAMAN, B.A., and R, Tromas. Price, As. 13 or 1. 64.

Studies in Indian Pulses: 1, Lentil (Ervum lens Linn.), by F. J. F. Smaw, p.sc.,
A.R.C.8., F.L.8., and Raguav Das Bosg, B.se. Price, Re. 1-10 or 24, 6d.

Pythium aphanidermatum (Eds.) Fitz. on Opuntia Dsllenii, Haw., by T. 5.
RaAMARRISENA AYYAR, M.A. Price, 3s. 8 or 10d.

Non-dehiscence of anthers in Punjab American Cottons by TrEvor Trovear.
M. Price, As. 4 or 54,

Studies in the Wilt Disease of Cotton in the Bombay Karnatak, Series], by
G. 8. Kcrgarxy, m.az., and B. B. MuxDpeUR, M., ; with an Introduction
by Harorp H. Manx. p.se. Price, As, Yor Ls.

The Caleulation of Linkage values. A Comparison of Various Methods, by
MaEBUB ALUMN, M.sc. Price, Re. 1 or 1s. 6d.

Chemical Series

Some Digestibility Trials on Indian Feeding Stuffs, II, by P, E. LanDer,
M.A., D.SC., ALC,, and PANDIT Laf CHAND DHARMANI, L.Ag., B.SC. {4g)
Price, As, 10 or ls. )

The Effect of Manuring & Crop on the Vegetative and Reproductive Capacity
of the Seed, by B. Viswaxat#, r.1.0., and M. SUBIANARAYANS, B.8c.  Frice,
An, 14 or 13, 6d.

Eiperiments on the Feeding of Sorghum silage and concentrate to Scindi calver,
by F. J. WagTy, M.sc., and SHart Kant sga.  Pries, As. 9 or 104,
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Chemical Series—consd,

No. VI, i i i i i

I.o:;: u:fi .ganuf of Nitrogen in an Indian SoiJ studied in relation to the seasonal
« wpp ition of well waters, and the bearings of the reanlts on the alleged
xe‘ mzmi;n of soil fertility, by HimoLp E. ANNETT, D.80., FIc, ;g 3.
-A-0., . PADMAYABEA Arvsg, B.a., and Ray Ninayax Kavasra, msc,
B.Ag. Pn.ce, Rs, 2 or 3a. 64, : S
No. VII. Soms Digestibility Trisls on Tadian Feeding Stufts, Part 117 : Some Punjab
Hays, by P, E. LANDER, .4, D,50., 4.L0., and PaNprr Lit Caaxo

Dmxuur_u, L.ag., B.S0. (ag.).  Price, As. 5 or 64,

No. VIIL Tl}se filetermma‘tlon of the Elecnrigal Conducm'vity of the aqucous Extract of
. ‘:;c:as i‘):i:l;:dA?.efTr(;ifd(.]ueccm; its probable Fertility, by Asmorosm Sex,
0. L Feeding Experiments at Karoal, by F. J, %

: ey, haTeiments y WagtH, s, and F. J. Gosse,
No. IL Soils of the Punjeb, by Dr. P, E LANDER, w.4., D.5¢
, . P, E. » ¥.4., DS, aLc., DR, R
NARA.I}{, D.s¢., and MEaTs MoRAND Lay, B.50,, L.Ag. I‘ri(‘e,‘Rs, 3-14 or 6:.1‘.32
No. IIL AQulter&tlop of Butter and Ghee with Animal st and Vegotable Ghee, and
its detection, by PEANIBHUS 1N SaNyar, wmse. Price, 4s. 3 or 0d, ’

Entomological Series

Nos. I. & Four New Indian Gali Midges, by Du. E. P, Ferr 3 The Citru a (D i
. citrs, Kuw.), by M. Arzar, Hosam, m.se., m.a. Price, {{e.ﬂlljsy;:-‘,z(_,[,)mphonm
No. IIL Braconide Vipioning of Sonth India, by T. V. Bavakrisusa Avvan, a.a.
PES., Fz.s. Price, As. 14 or 1s. 3d, B
No. IV. Some New Indian Miridam (Cagpiide), by £ PBauiarp, B.A, PR3 Price
As. 8 or 8d. T ' '
No. V. The use of Hydrocyanic Acid Gas for the Fumigation of American Cotton on
import into India. Experiments on its lethal power for the Mexican Boll-
weevil (Anthonomus grandis) and for the Grain-weevil (Silophilus oryzae);
on the extent to which it is absorbed by Cotton and Juts respectively ; and
on & practical method for satisfaciory fumigation on a large scale, by A.
Jangs TURNER, M.A., B.Sc., and D. L SEN, M.8c. TECH, M.30., with &
Foreword by B. C. BUrT, M.B.E., B.50. Price, Rs. 2 or iy, 04,
No. VL Stndies on Plulyedra gossypicila, Saunders {Pink b tm}, in tho Punjab, by
Sona¥ Sinom BiNDR4, M.50. Price, Re. I-4 o 1l
No. VIL. A Contrikution to our knowledse of the Thys ra of Intdia, by T. V.
Rayigrisasa Ayvar. phou, FES. 725 Price, R, 1-9 or 2e, Gd.
A List of the Generie Names used for Microlepidoptera, by T. BAINBRIGGE
FLETCHER, R.N., F.L.&, F.ES., F.2.8. Price, Rs. § or 5. 34,

Bacteriological Series

No. IL A Bacterial Sofs Rot of Garden Poppy. by C. 8. Rav Avvar, sa. Price.
As. 5 or 6d.

No. ML Nitrification of Caleium Cyanamide in some Indian Soils, by J- H, WaLrox,
M.A, MSc.  Price, As. 10 or s

Voterinary Series

No. I. The Chemotherapy of Surra (Trypanosoma evanss Infactions) of Horses and Cattle
in India, by J. T. Enwsrns, p.se, MRev.s. Price. R 4-2or 7s,

No. II. Studies in Bovine Lymphangitis, by V. Kmisavauosir Ayvar.  Prico, Be. 1.2
or2s, )

No. III. Trypanblue and certain dithio-aniline derivatives: their cfficacy in the
treatment of Piroplasmosis and other aficetions in the Central Provinees,
by Major R. F, StirLivG, R.R.C.V.6, D.V.S.M, E2S, LV.5, Price, As. 3 or 44,

No. IV. Nasal Granuloma in Cattle in Bihar and Orissa, by Rar Same P, N. Das,
Price, As. 3 ordd.

Bulletins issued by the Asgriculivral Research Institute, Pusa

Bampling for Rice Yield in Bihat and Orissa, by J. A, HUBBACK, 1.0 ITiee. As. 7 or 9

A Scheme of Classification of the Varieties of Rice Found in Burma, Ly K. A. Brata,
Price, As. 6 or &d. ) )

List of Publications on Indian Entomology, l%?g (cokmpilgd hiv the Ofig. Imperial Entce
mologist and the 1mperial Entomologist;, DPrice, As. 10¢r Is. .

The Sbe%lll-b]eeding Dis‘erlise of A;ccanut (Areca caterhu) caused by ?7“?7(11’10})8‘3 pu.nldnz’a
Vor Hon., by S. SusDaraRAMAN, M.4,, G, Krisuxay Navaz and T. 5. RAMARRIZHNAY,
M.4. Price, As, 9or s, o .

Seasonal Vari;itions in the Germ Content of Milk at Pusa, by J. H. WaLTo¥, .4, Mac.
Price, As. 6 or 8d. e Taveatisat .

h t of Indian Wheat. A Brief Summary of the Investizations carried ou

T] ith;\lg:‘;ig]rznlﬁgs ta 1924, including an aceount of the new L'usa Hybrids, by ;\LB}.RT
Howanp, C.LE., M.4., and GisrigLre Lo C. Howsep, M, Price, A & or 104,
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Bulleting issued by the Agricultural Research Institute, Pusa—contd.

No.172. The Mechanical Analysia of Tropical Soils, by J. CmaBLTON, M.8¢., F.L.C. Price, As, 8 or 4¢.

No. 173, Occurrence of Trichomonad Flagellates in the blood stream of Fowls, by HueH Coopxg,
M.R.C.V.8,, and AMAR NaTH GULATI, M.Se. Price, As. 3 or 44,

No. 174, Unit System for Farm Buildings, by G. 8. HEXDERSOX, N.D.A., N.D.D. Price, Aa. § or 64,

No.173. A Comparative Study of the methods of preparation of the Soil for the Mechanical Apa.
lysis, with & Note on the Pipette Method, by Axar NATa Pory, Ph.D., and B, M, Awix,
B.A Price, As. 4 or 54, '

No. 178. A Method of increasing the Manurial Value of Makug Cake, by N. D. Vyas, Lag,
Price, As, 4 or 6d,

No. 177.  Root-rot and Selerotial Disesses of Wheat, by L. 8. SuBrastaxivy, r.L.8. Price, As. 4 or 54,

No.178. A Btudy of the Locular Composition in Cambodia Cotton, by V. RAMANATHAN, L.p,
Priae, As. 7 or 8d. :

No. 179. A Leaf Spot and Blight Disease of Onions, caused by dlternaria palandui nov. sp., by
C. RaNGASwarMt AYYANGAR, Price, As, 6 or 84,

No. 180. Stem.rot of Berscem, caused by RFszoctonia Solani Kiihn, by Mb, TasLmM. Price, As. 8or U4,

No. 181. Life History, Bicnomics and Control of Mylocerus losus, b, { Curculionide ;
Coleoptera), by Kipar Narm TrimaN, M.sc. Price, As, 14 or 1. 6d.

No, 182. Investigations in the Bacteriology of Silage (1926-27), by J. H. WavrtoN, M.4., u.se,
Price, As. 5 or 6d.

No. 183, A Milk Fermeniing Yeast, by C. 8. Ram AYY4R, B.A. Price, As. 5 or 64,

No. 184. List of Publications on Indian Entomology, 1927. (Compiled by the Imperial Entomole.
gist.) Price, As. 6 or 9d.

No. 185. The Cultivation of Lac in the plaine of India, Laceifera lacca, Kerr., by C. S. Misza, B4,
(Revised Edition.) Price, Ra. 4 or 8s. 9d.

No. 186, A Preliminary Note on the Rice erop in the United Provinces, by R. L. Sermr. Price, As 7

or 9d.

No. 187. The Production of Cigarette Tobacco by Flue-Curing, by F. J. F. Smaw, p.se., R0,
P.L.8., and Kasuax Ram, Price, Re. 1 or 1s, 9d.

No. 188. Designs for Farm Buildings, by G. S. HENDERSON, X.D.A,, ¥.D.0.  Price, As. 6 or 8d.

No, 189. The Improvement of Dharwar-American Cotton by Hybridization, by R, K. KuLkarsr,
B.Ag., and T. R. KBADILEAR, B.Ag. Price, Rs, 2.2 or 44,

No, 190. Description of a New species, Dipylidium catus n. sp., with a Note on the Genns Dipylidium
Leuckart, 1863, by Amar Natm Gorart, msc, Price, As 6 or 84,

No. 181, Agricultural Implements snd Machinery at Pusa, Part I: Cultivation Implements and
Machinery, by G. S. HENDERSON, N,D.4., ¥.D.D., and ARJUN SINGH, L.Aog. Price, As. 12
or 1s. 3d.

No. 192. Agricultural Implements and Machinery at Puss, Part I1: Harvesting and Threshing

Implements and Machinery, by G. S. HENDEBSOX, N.D.A, N.D.D., and ABJUN Sixex,
* L.Ag. Price, As, 6 or 8.

No. 193. Agrioultural Implements and Machinery at Pusa, Part III: Special and Miscellaneous
Implements and Machinery, by G. 8. IENDERSON, N.D.A., N.D.D,, and ArJux Sivom,
L.ag. Price, As. 8 or1s.

No. 194. Agricultural Implements and Machinery at Pusa, Part IV : Power Implements and Machin-
ery, by Q. S. HENDEESON, ¥.D.4., K.D.D., and ARJUN SINGH, L.Ag.  Price, Ae. 12 or la.
3d.

No. 195. Some Diseases of Crops in the Andaman Islands by M. Mirra, M.sc., F.L.S. Price As. 4

or 5d.
No. 196. The Cotton White-fly (Bemisia gossypiperda, n. sp.), by Rai Bahadur C. S. Misga, B.A.,
and KaraM SisaH LaMBA, M.,5c. Price, As. 10 or 1s.

Books

Wheat in India, by ALBERT HOWARD, M.A,, A.R.C.S., F.L.S., 4nd GABRIELLE L. C, HOWARD, M.4, Prics,
Rs. 5 or 7. 6d.

A Desoription of the Imperial Bacteriological Laboratory, MUKTESAR ; Its Work and Produacts, by
Mujor J. D. E. Houyes, M4, DS¢, ME.CV.S, Price, As 8or9d. Hindi and Urde
Editions, Rs. 2-4 ench.

Agriculture in India, by JAMES MACRENNA, M.4., 108, Price, As. 4 or 5d.

Sotne Diseases of Cattle in India. A Handbook for Stock-owners. (Revised in 1027.) Price, Re, 1-4
or 28,

Report on the Diseases of Silkworms in India, by A, PRINGLE JAMESON, D,sc. Price, Ra, 3.

‘The Importauce of Bacterial Aotion in Indigo Manufacture, by C. M. HurcHINSON, B.A.  Price, A 2.
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Al} new publications are included in the sbove list and are regulariy posted to all on the mailing
list 8 soon as isaued, Unless complaints of non-receipt of any publication are received by the Mane-
ger, Government of India Central Publication Branch, Imperial Secretariat Building, 3, Government
Placs, West, Caloutta, within six months of the date of issue, duplicate copiea can be supplied only
on psyment of cost and postage, s
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