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SUPPLIERS OF HIGH CLASS MANURES

| Head Office: OLD POST OFFICE BUILDINGS, COCANADA.
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. -Largely Organic.

Fine Bone Meal

Guaranteed acid-free-
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‘KOSPHOS’

KOSSIER GROUND PHOSPHATE
Phosphoric Acid Content 30,32

Fineness—90’ through 200 mesh Sieve
Distinctive vAdvantages-

1. Finest Ground Fertilizer on the market.

2 Fineness is guarantee of availability of

Phosphoric Acid.

3. “Uneapest "Unit "Value Phosphoric ‘Aéfa

the market.

IDEAL ECONOMY
TILIZER FOR BOTH

\%, _PLANTERS AND RYOTS

For prices and particulars write to:—

PARRY & CO., LTD.,,

RYOT SALES DEPT.,

RANIPET, North Arcot.
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KERALA SAN DALWOOD SOAP

Most Fragrant & Cooling
The Ideal Soap for Summer Use

Lathers more freely than many other soaps.

Kerala Soap Institute, Calicut.

(Soap Makers in Ordinary to His Excellency The Governor of Madras.)

== ‘The Madras Agricultural Journal’.

THE GOLDEN JUBILEE

NVUSRFR QR

THE MADRAS AGRICULTURAL JOURNAL
Royal 8 vo. 68 pages.

A valuable book containing a retrospect of Agricultural Education in
Madras from 1876—1926 besides mny interesting features including 18 full-
page photographs neutly printed on Art paper.

Original price Re. 1--8-0
Now reduced to Re. 0-12—0
(will be sent post free on receipt of stamps worth 13 as.)
Apply: Manager, MADRAS AGRICULTURAL JOURNAL,
Agricultaral College, Coimbsatore,
LAWLEY ROAD P.O.
{F YOU WISH TO SUCCEED IN POULTRY FARMING
READ THE INDJIAN POULTRY GAZETTE
. T'he Official Organ of the Indian Poultry Club.
PUBLISHED MONTHLY
The Indian Poultry Gazette is the only Journal in Indla
dealing only with Poultry keeping in India.
Free Advice on all Matters of Poultry by the Club Expert.

Join the Club and Subscribe to India’s only Poultry Journal.
Club Membership Subscription Rs. 5P A,
Gazette Subscription . Rs. 5P A.

Hon. Secretary and Edztor of the Gazette.

A. O. FODEN,
NARAYANGUNCT -
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" THE MADRAS CO-OPERATOR®

ISSUED IN EVERY MONTH IN TWO LANGUAGES

o

The only Journal pleading for the development of
various types of co-operative institutions
among Urban Population.

Annual Subscription Rs. 2.

Please apply to :—
THE EDITOR,

Office of the Madvras Co-operat. r.
20, Second Line Beach,

G. T.. MADRAS

FRESH VEGETABLE & FLOWER SEEDS ALWAYS IN STOCK
Ask for free catalogue with illustrations.

oESTONJI P. POCHA & SONS, POST BOX 55, POON\

= wlaase mention *“The Madras Agricaltural Jouraal ”

*== ‘The Madras ay....

Everything for the Farm
and Dairy

Iimplements and Utensils
for all Purposes:

Ploughs ‘Clock’

Reapers Cream Separators
Butter Churns
Butter Workers
Milk Bottles

Milk Cans

Dairy Equipment

Ensilage Cutters
Seed Grading and
Dusting Machines
Tattooing Forceps
Castrators

of every Description

Ete. Etc.

Byre Fittings

Complete Dairy Sebemes Prepared
and Plant Erected anywhere in fndia

The Indian General Trading Co., -1td.

. ., 6GOA STREET
(Sole Agents : Dairy Supply Co.. Lon-on] “poyp v

&

e |

. . "
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The Indian Veterinary Journal.
(The Official Organ of the All-lndia Veterinary Association.)

This Journal is the only English Veterinary Journal of its
kind in India devoted to the cause of Veterinary Practice,
containing standard articles on all branches of clinical
veterinary medicine, surgery and kindred subjects. It
also contains a review of current Veterinary Literature,
and is valuable alike to Veterinarians and Agriculturists.

AN EXCELLENT MEDIUM FOR ADVERTISEMENT
Rates of Subscription

To members of the profession &

students Rs. 4 per year.
To non-members & others

Rs. 8 per year.
For rates of advertisement and other particulars apply

THE EDITOR,
26, Wallaja Road, Mount Road P, 0., MADRAS

to:—

FOR SALE
THREE NEW BOOKLETS Ov
‘Cattle Breeding ’ *Fodder Crops’
and ‘Dairy Cattje’
BY
RAaJaAH K. J. V. Naipu,
Zamindar of Kangundi,

KUPPAM POST, Chittoor District.

Very useful for an amateur student or g practical farmer : -

Price Rs. as. pSs.
1. Cattle Breeding in India 0 4 0
2. Fodder Crops in India 05 0
3. Dairy Cattle in India

0 4 0
Intending purchasers may apply to the author, with postage
stamps worth the above prices, which include postage ordinary ;
and those desirous of the books being sent per registered post
should send stamps extra for reg

istration.
Concession rates for wholesale dealers or those

25 and above at 4 fime. NoV.P.p, Sy
Copyright given free on ap
undertaking to translat

purchasing
stem,
plication for Publishers

e in any vernacular.

GERS’ ¢
R Y,
Q; Published Annually o“y
@ BY ¢
& THE MADRAS

ENT
AGRICULTURAL DEPARTM
IN
se
English, Tamil, Telugu, Malayalam and K(::‘:r:h)
. ] Sept.)
) (April) (March) . . e
It céﬁ:Zils instructive and interestmlg s:irtx;:]e;i(:r}: ﬁferi;zrk re
‘ i S
i ience and exhaustively dea ; o
al?d (Yeterrtlrr:lz ii(c::lliding agricultural research stations, Pumpin
the depa 8
and boring operations, state Joans, etc.
Price 1 anna, Postage 2 annas. N
Apply to the Deputy Director of Agriculture o: '; sea:est ct
A ricflrt)uyral Officer or the Agricultural De$ogstfr)a o
yfu with three annas stamps Nout sent by V. P. P,

THE JOURNAL OF THE |
Mysore Agricultural and Experimental Union,
BANGALORE

Published Quarterly by an Expert Board of Editors.
Chief Editor : Dr. B. Narasimha [yengar, B.A., Ph. D.

Subscription Rs. 3 per annum.

The Madras Journal of Co-operation

The Premier monihly Co-operative Journal in India
e I - . . ’ ) . i
Voices forth the Co-operative Opinion of the Province
ANNUAL SUBSCRIPTION

. 4 0
Inland tincluding Fostage) Rs v
Foreign " - ,

- The Provincial Co-operative Union,
Pleasc apply to: The Madras e oA

Wlan answering oar advertisers,

Ple te m-ation *The Madras

OEQTON . Agricaltural tourpal

Com U¥wa

iag oar Ad:ertiscrs pleate meation “The Madras Agricultural Joarsal
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BANTAMS

JAPANESE, FRIZZLES, POLISH, BLACK
PEKIN, PARTRIDGE WYANDOTTES

LARGE FOWLS

FRIZZI.ES, POLISH, UTILITY RHODES,
LEGHORN3 AND WYANDOTTES

1930 wins include 51 Firsts. 36 Seconds, 57 Thirds at 16 Shows under 19 different
Judges, besides a host of Cups and Specials. Japanese—-In 22 classes at Dairy,
Palace, Club Show, Birmingham and Utrecht. 18 firsts were won and all Cups and
Specials offered at the Club Show. Polish—-Firsts at Dairy, Palace, Club Show,
etc., besides numerous Cups and Specials. Frizzles—Firsts at Dairy, Birmingham
Palace, Utrecht etc. Partridge Wyandottes—First and Medal, Utrecht. ctc.
Blcck Pekins, Gold Sebrights, Modern Games etc., many prizes,

EXFORT A SPECIALITY

A large number of Bantams and large Fowls exported to U. S. A,
Canada, Australia, Yugo Slavia, Egypt, India, the Continent,
etc, in 1930. Gratifying Testimonials received.

MAJOR G. 'T. WILLIAMS
TREDREA. PERRANWELL, CORNWALL, ENGLAND

When answering our Advertisers p'ease raention “The Madras Agncultural Jouraal.”

LIGHT SUSSEX AND LEG HORN CHICKENS AND EGGS
ARE AVAILABLE FOR SALE

AT MODERATE PRICE
QUALITY AND BREED GUARANTEED

Exported for Madras, Nilgris, Coimbatore and Salem.

Apply to:
S. V. SEETHAPATHI,

POULTRY BREEDER,
KRISHNAGIRI, SALEM

FOR SALE
BRAND NEW SET (12 VOLUMES) OF

Standard Encyclopaedia of

Modern Agricultural and Rural Economy-
Edited by
SIR PATRICK WRIGHT (GRESHAM PUBLISHING COMPANY)
Cost Rs. 155/~

What offers ?
H. P. THOMAS,

NAGALUR P. O. (Shevroys.)

BEST PLANTS & 'F'RESH SEEDS
READY FOR SALE

Best Seeds to grow in all climates Rs. A
Salem Mango grafts, 3 years old dozen 9 0
Guava, Pomegranates and Figs dozen 6 0
Pomaloe, Orange, Limes etc., dozen 9 0
Roses and coloured croton, dozen 6 4
English Vegetable and Flower seeds, good vanetxee 20 snmple
patkets each set 20
= Do do 10 sample puckets, each set 10
Indian vegetable sceds, 20 packets = - . 20
Other sorts of plants and seeds are ready now.
Hustrated Catalogue free.
S. K. I, ABDUL RAHIMAN SAHIB,
Salem Nursery Gardens,
Tel. Address: ‘NURSERY’, SALEM SALEM

WANTED
an Horticulturist especially to superintend
and improve Orange cultivation. Only
those with degree and expert
knowledge need apply.
M. G. Chitnavis,

Chitnavispura,
Nagpur City, C. P.

When auswering oar advertisers, please meation ‘'The Madras Agricultaral Journal’,
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COPPER TANK KNAPSACK SPRAYERS

Better than any import-

ed. For preventing agri-
cultural pests and disea-
ses. Very useful for
Agriculturists, Arecanut
Garden owners, Tea,
Rubber & Coffee Estates.
More than 200 of our
sprayers are already in
use in the Arecanut Gar-
dens & LEstates in Mala-
bar. We keep spare parts
of our Sprayers. Except-
ing Pressure Guage, all
parts are made in our
factory. We undertake
repairs to our Sprayers.

Trial order solicited.

THE STANDARD FURNITURE Co., LIMITED,,
KALLAI-MALABAR

When answering our advertisers, p'easc mention ‘The Madras Agricaltural Journal',

Madras Agricultural Journal

(ORGAN OF THE M. A. S UNION)

Vol. XXII] JANUARY 1934 [No. 1
CONTENTS @X\G
PAGE / PAGE
tditorial 1 4. Recent Work on the Gentics of
:)RlItZI;I;IAL ARTICLES: Millets in India ;(g
1. ldentification of Sex in Ganja by Abstrzfcts 2
Botanical Characters 3 Gleanings z
2. A Short Note on Onion Cultiva- Crop and Trade Reports 2
‘ tion in the Anakapalle Area 7 C}orrespondence . ;4
3. Some Useful Experiences Regard- College News‘ and Notes ‘36
B ing Sugarcanc Cultivation and Weather Review . ' *
Manufacture of White Sugar “at Depar.tmentﬂl Notx.ﬁcatxons 2
Palur Agricultural Research Sta- Additions to the Library
i 9
tion

Editorial.

Rural Development Commissione.rz.;. The z'nppointments of Meslsrs.
Brayne and Townsend of the Indifm Civil Service as Rur.al IDeve op;
ment Commissioners in the Punjab and Bengal respectlfvegrl ars c.)-
considerable significance. They are the logical sequence 0 1‘tf at hgs'xh
rable co-ordination in the various endeavours fxt rural 1}.:1) ift, w 1n, :
need co-relation. The growth in urban Qopulatlons and the unlemp gyt
ment therein, could find a solution only in a well-cqncerted 1;; ﬁn t f:
will induce people to go back to the land. These villages wi ';vet ko
be made worth living in. We have no dox'xbt th2.1t Madraskwx a ;3
early steps to see that a whole time officer 1s appointed to take care o

opment. ‘
rura:{ii:ellL‘i)brary Service. It is‘ noteworthy that during‘ thxs1 mc;,nth{
there were two expositions on this aspect of rural servnce;b)otS {),
them in the Y. M. C. A,, Madras. . One was from Rao Sa lb M .
Kanagasabhai Pillai of Mannargudi .fame‘ anfl the' other wai1 v rs:
Hilda Wood. The need for rural 1.1brar1es is obvious and the sucic.:es.a
with which Mr. Pillai is working his }'ur.al library at Mannargudi lls
very striking. These libraries, Mr. Pillai (e.els, serve the neet!s of t le
villager far away from towns, and, the special needs of t}.le vxlla.ger in
;immediate proximity to towns, have to be met by a spgcml equlpmer}t
that will cater to these people absent. for most of the time from their
homes. Mrs. Hilda Wood’s conception goes much farther and locks
forward to the enactment of dramas, kalakshebam performances,



2 The Madras Agricultural Journal [Vol, xxii, No. 1

lectures, songs and music entertainments contributing to the enlarge-
ment of rural interests. All this work needs a band of selfless workers
wedded to the village. The possibility of retired government servants
utilising their leisure to these ends by settling in villages, is also urged
in the course of the discussion. It is hoped that as indicated by K.umara
Raja Muthia Chettiar, there would soon be introduced a Rural Libr.a-
ries Bill that would regularise the action to be taken and ensure its
continuance on sound lines

Broadcasting in Rural Areas. Col. Hardinge the author of the
scheme for Broadcasting in Rural I
Indian Village Welfare Association, i
of India for the moment politically,
cation in the broader sense of the te
supplied through broadcasting. He
ting stations, but woull like small di
au area of about 2000 square miles.
spoken to in their own dialect.

ndia, which is sponsored by the
s of opinion that the supreme need
socially and economically was edu-
rm and this need could only be
did not favour a few big transmit-
strict transmitting stations serving
In these stations people could be

He anticipates installation of fool-
proof sets capable of being worked by a man of ordinary intelligence.

The cost is estimated at £ 25 (about Rs. 335) with Rs. 30 for annual
maintenance. This cost would be much less in areas served with clec-
tricity. The sets he had in view would be adjusted and tuned by an
expert once in three months and could he worked by turning a key just
as was done in motor cars. He is starting work in the P
intends taking in Indians for training.

factories for manufacturing broadcast]
This service should employ some men a
ployment.

unjab and
He hopes eventually to have
ng appliances in India itself.

nd to a degree relieve unem-
The greatest benefit from this will bz that it will serve as

one of the factors contributing to make it worth while to live in villa-
ges. We in Madras await rapid developments in this direction and
keenly look forward to the coming in of the expert appointed by
the Madras Government to advise them on this question. It is prati-
fying to note that the Government of Indja intends convening a Con-

ference of representatives from the Provinces to consider the utilisa-

tion of wireless in connection with rural uplift programme.

Statistics of Imnproved Implements. The Merchants’ Chamber of
the Urnited Provinces, Cawnpore, has written to the Secretary to the
Government of India in the Department of Industrie
the Secretary to the Imperial Council of Agricultura
the Director-General of Commercial Intelligence and Statistics susgest-
ing, that the figures for new and improved agricultaral implements,
pumps and oil engines in use in the agricultural operations in the
country, should be collected for al] provinces and made available to the

public at the time of the next quinquennial plough and cattle census
of India, which is due in 1934—35,

s and Labour, to
1 Research and to

At the time of the last quinquennial census in 1929 - 30, th: figures

of new and improved implements and pumps in use in agriculture were

. . 3
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d in the Bombay Presidency, but not in the other prov-xltic%sé
COHeFte . f the suggested statistics and figures qf these wi be
The mcllJSIC;ln ?ndia;l ma:ufacturex's of these articles, in that they Y\{)ll
helpful ;10 t (‘so gauge the extent of the present as welltas th(? p9s51the
?n?ltx)xl'z :n:?;{et for t{:nese in agriculture—the greatest industry in the

u
Y st that Madras will do likewise and give an m}petus t({
in(ligyzrfozr;agricultural engineering in the manufacture of improvec

implements.

IDENTIFICATION OF SEX IN GANJA (CANNABIS

INDICA LAMK) BY BOTANICAL CHARACTERS
By P. SATYANARAYANA, MSc, B.S.c. (Ag.,)
Assistant to Agricultural Chemist, Coimbatore.

l hlh [)1eCe Of lnbeStl,.,( ﬂthIl \Vhlch was undet tclken as a Su[)Sldlal y
g i3 g on t a causes 1]lt()
ne (ll[l ng ‘ e course f the main 1nve5t1 atlon ll
- 1L10 ( . 1 ai’ e l est means ()f thI‘lnf., lt y had
o n ( e foxs C S 1 di 11 {ely <
give SOME ][Sei][l l][(ll itions w cnn 1Ye l "I to I)‘ (}i ][n]n»e“se
) ﬂ(.t « lll 1 t 1 Ct (8] -~ the =
1 I 1C ll va e 1m lle 1(1@[ tlﬁ ltl n ()E sex durl”" }1 ealllet Sl:l‘)‘e§ ()I

O ioeci it is not uncommon to
gy Sanja is essentially a dioecious plant, but it is

¢ variations in
see monoecious ones also on the field. AEE’ sntl::i)?;‘ ;)'; :l?:agil:trilllate
the floral pnrt:% such:i(s)f ;11;6;1;;;)5121:;13;\381’5 o widst of a female
flowers, the p‘mesegg:rved during the growth of the crop, and ;11 these
Splk]ede;(;\’/gvcerr:p(t) inuundcr the continued mathods of cultivation and
would hz !

environmental changes. ‘
Othe'};lengllﬂonnts can easily be made out as either maleslﬁ(lr fir(r)\glls;wsvzt;
flowers open and show themselves out, but t e pr e b

o th(’: ° he same during the earlizr stages of growtn, i possible by
to 1denF1fy one Sﬂdin ve;fet‘a':ive characters hatween the two sexes. Fhlvs
some dl&er'enceil tﬁ; fact that sanja (used as a drug and for smqk-
M necossltﬂteﬁl ')Yh is the inflorescence of the female plants, owes its
I:ng D'Ilrp(.)SCS) o ]mx-t to a resin contained in the floral tracts and
mt().)ucatmﬂ Drc'vpe1 ‘y ficacy is supposed to be lost when c?nce the
smailer leaves, and 1ts e he resin material is transformed into the
females get f{artl,l[}‘:ﬁg’nisc;s?ty for the identification of sex does not
seed material. lder countries where ganja is grown solely for the sake
loom large in }(1:0 (roduction of resin either never takes place, or even
o fbre, an e P ically mil. Though very many views have been
i formed,' {)S 1:zrthe e‘ffect of fertilization on the resin content of t.he
express‘ed 1‘.1 (t)uvord has not vet been said. Nevertheless, the identifi-
df:}i- t::daeslir:qvimtion\ of males seems imperative owing to the follow-
cation 4 ¢

ing reasons.
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(1) the male plants which do not form spikes like females and
produce resin, are useless from the view point of ganja.

(2) by remaining on the field along with the females, (nearly 507
are males) they unnecessarily deplete the soil, and rob the
other useful plants of their plant food.

and (3) the plants being absolutely useless, if not detrimental to the
other sex, 1.nvolve the necessity of elimination at the time of
harvest which means more labour and waste of time.

Previous workers (Prain. Report on the cultivation and use of ganja),
stated that tl.e males may show a tendency to have the lower leaves

opposite, put such differences were not found to be of much use in the
course of identification.

Two things should be borne in mind before the males can be
considered harmful and they are, (i) the male flowers should. fully
mature, and (ii) they must shed their pollen. Even if some differences
could be found either in the shape, size, or position of the respective
floral parts in the earlier stages, they should be of immense use in th
identification of sex. As far as vegetative characters were concer de
it was found to be almost impossible to detect any differences w;et:
soever between the two sexes. An examination of the floral part 1?
shown that the flowering generally commences from top ‘ ’l‘zh: :na?es
flowers are short, round or ovoid in shape, and occur. in clusters

(Fig, 1). The female flowers are linear or spear - shaped and also occur

January 1934} Identification of sex in Ganja 5

in clusters (spikes) excepting those that are seen in the leaf axils on
the main stem. The female flowers even in very young stages some-
times show the presencz of thz two feathery stigmas (Fig 2). This
difference in shape and size is so very characteristic and distinct that
it can be made out as early as 30 to 40 days from the date of sowing.
But, it is not worth while worrying about the identification at such an
early age as that, as at that age the males are very immature and
therefore quite harmless. Flowering on a pronounced scale takes
place betwezn 50 to 69 days after sowing, and it will be exceedingly
easy to identify and eliminate at this age, and possibilities of committ-
ing any mistakes are few. A number of plants were examined with
the differences noted above as thz basis of identification, and a few of
the results are seen in table I.

Table 1.

Number of | Number of | Number
plants jplantsturn-l of plants |Percentage
turning ing out lturning out| correct.

out male. I female. 5m()noecious

Number of plants
Season. kept under expe-
riment, and age.

192728 5) [ 47 \ 2 1 94
(60 days) !
50 a 35 13 2 70
1928—29 (33 days) f
50 L 46 2 2 92
(47 days) |

The method of experimenting was as follows. The plants taken for
the experiment were labelled and the probable sexes (in this case
attempt was made to eliminate all males) noted. As the plants grew
up and revealed their true nature, they were checked against the
observations previously made and verified. As the results show, when
identification is done at 50 days, 90—95/, correct results are obtained.
With a little more care and practice it may be easy to obtain 1007,
correct results.

Again, another interesting difference between the two sexes was
noticed, and this was not so much in the floral parts. As was already
indicated, the female plants besides the female flowers seen in spikes on
the branches, have individual female flowers in the axils of leaves (one
on either side of the leaf) on the main stem, and these are quite dis-
tinct and large, being linear or spear-shaped as the other females are.
(Fig. 3). In many cases these will be the first to form seed. In the case
of males, besides the male flowers occuring at the top in clusters, some
leaf-like vegetative growths are seen in the axils of leaves (on either
side) on the main stem, and the position of these corresponds to the
individual female flowers seen in the case of the female plants. (Fig. 4).
The place of these vegetative growths might as well be taken up by
clusters of male flowers also. These out-growths are quite distinct and
cannot be mistaken for the female flowers, as the females are always
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sir}gle with a single tip (though they sometimas show thz two feathery
S.tl_-gfmas), whereas thesz (out-growths) generally hive more than two
tips.In a few cases, these out-growths appear like small branzhes also.
In many of tha plants observed, the appearanc: of these vegetative
buds preceded flowering. For the results noted in table 2, only plants
Whi.ch had thasa vegetative growths were taken for the expariment and
their sexes verified later. No trace of any flower was seen in any of
the cases at the timz of laballing for the exparimant. Th: results of
two seasons’ test are seen in table 2.
Table 2,
Identification of males on the basis of leaf buds in the leaf axils
on the main stem.

Tot {
numl?ér Number of [Number of Nun;hcr of
Seasnn. of pls plants plants plants . > arecrant 1 fen
test?d‘zrl‘:x?l turning iturning out turning out Missing. lti)"r';'l:ztlm‘
ave. out mals. | females, | MXONOECH ’
i ous.
192728 50 43 T N
(60 days) 6 - 2 840
192829 50 44 5 1 , oo

The results being self explanatory need little comment. This
shows that plants which show no trace of any flower on th(;m bu%
only.sho'w such vegetative growths in the leaf'axils on the main %t,vam
can 1n ninety cases out of hundred be definitely put down as ‘m’qle;
and therefore eliminated. As the above results show, some fem;lles

also appear to have such out-growths, hut their percentazse is ver
low. R ’
' Coming then to the practical aspect of the point, it was alread
pointed out that elimination and identification are eu;y ufte;' 45‘ to“ ‘5?,)
days from the date of sowing. An examination of évery ﬁl:lr;t s‘m\;n
does not appear necessary., The distance gene. ally allowed b‘et\wcen
two plants in a row is 244 to 3 fest, and when elimination is dene it

is easy to pitch upon two positive female plants at that distance and

pull out all the intervering plants. Thisis ecasier, more time-saving

and economical. )
Summary.

‘ (1) Male and female flowers can be identified by their shape
size and appearance in very early stages, the males are short ()V(;idL ox:
round, and appear in clusters; the females are linear or spe:n'-shfl ped
and occur in spikes, excepting the individual female flowers s:)(]
the axils of leaves on the main stem. v e

(2) In case where no trace of flower is seen on the plant, the
presence of small vegetative buds in the axils of leaves on the ‘main
stem is alimost a sure indication of its being a male, if not a })erfect

male it will at least be a monoecious one which is equally bad
¢ A < .

A SHORT NOTE ON ONION CULTIVATION
IN THE ANAKAPALLE AREA
By A. SURAPPA NAIDU,
Fieldman, Agricultural Rescarch Station, Berhampore.

Onion is an important crop on the Anakapalle area, being a short
duration money crop either preceding or succeeding paddy in wet

Jands or grown in rotation with a variety of crops in garden and dry-

lands. Beyond the personal labour of the ryot it does not require
much cash expenditure in its cultivation, and generally fetches decent
returns. There are three seasons for onions: (1) January to March,
during which a Paira crop is raised from seedlings; (2) May to July,
during which a punasa crop is raised from bulbs from the paira crop;
and (3) September to December, during which a rainy weather crop is
raised from bulbs of the Pumasa crop. A brief account of the onion
cultivation of the crop in the three seasons is given below.
THE PAIRA SEASON—JANUARY TO MARCH

Nurseries. For this crop seeds are sown towards the end of
November in small beds of loamy soil, well prepared after a sufficient
quantity of cattle manure is added. One Kuncham or 7 1bs. of seed is
sown for an acre of transplantel area. The seed-beds are watered
thrice, during the first fortnight (once in 5 days) by which time the
seeds germinate. Thereafter, the seedlings are watered once in 10 days
for about 114 months by which time they will be ready for transplant-
ing in the fields prepared for the purpose. This crop is raised both in
wet and garden lands.

Planting. The planting is done in thoroughly ploughed and well
manured fields in the beginning of January. The fields are thoroughly
irrigated and seedlings transplanted at a distance of 4 to 6 inches.

Ten days after the planting the crop gets a top dressing of finely
powdered cattle manure followed by a hoeing and irrigation, After
this, two irrigations are given at an interval of 15 days. Ten days
later, the crop gets another irrigation, and with this the bulbs begin
to form. Thereafter two or three more irrigations follow oncein
8 days by which time the bulbs develop fully. No further irrigations
are given, the crop being left to wither for about 20 days and then
harvested.

Harvest. Aiter the crop is fully ripe all the bulbs with the leaves
are pulled and heaped. The next day the leaves are cut and the bulbs
separated. Drying is done in a well ventilated shady place like a
pandal. For seed purposes medium sized bulbs are selected, the leaves
are left intact, tied into bundles, and hung under pandals. 1f in larger
guantities seed bulbs are thinly spread in a dry and shady place like a
ceiling floor. The yield per acre will generally he about 8,000 to
10,000 tbs.
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The bulbs of this crop are small in size, round, heavy and pungent.
These are mainly utilised for ‘sead ’ for the punasa crop. The leaves
and trash cut off ave generally spread in thz field to act as manure. It
is worth notinz that s2ed for n2xt year is never collected from this
crop, but only from a spscial crop raised for the purpose from bulbs.
Bulbs from the punasa crop are planted in small plots at about the
same time as the sowing of nursery for th2 paira crop, and the crop
treated in the usual way, but it is allowed to run to flower without
any interference, irrigations bzing cut off after the completion of
flowering. By the end of February the flower stalks are harvested
with about 4 inches of tha stalk, drizd in th2 sun for 4 or 5 days and
seeds separated. After furthzr drying for some days the seed is
tied up in a piece of cloth, and hung in the kitchen to avert damage by
insects and dampr.ess.

THE PUNASA SEASON—MAY TO JULY

Preparation of field and selection of seed : — During this season
onions are planted mostly on wetlands. The heavier soils are gener-
ally selected for this crop on account of their water-retaining capacity
during the months when rains will generally bz scanty. The field
intended for planting onions is thoroughly plouzhed up and a good
dose of cattle mznure is given. Sometimes sheep are also penned.
The selection of seed bulbs for plunting in the season holds out a dis-
tinct promise, especially in wet land aveas, where a certain amount of
uniformity is desired to ensure an early harvest, so that planting of
paddy can be done at the right time. The secd material generally
used for planting contains an equal number of small and medium
bulbs. The other cultivation details are the same as for the paira
crop excepting that the rains help the ryot in reducing the number of
irrigations. 'This crop gives inflorescences, but they are not so im-
portant and so they will b2 removed from time to time so that the
food material may be retained for the development of the bulbs. The
yield will be about 7,700 1bs. er acre.

THE RAINY SEASON—SEPTEMBER TO NOVEMBER

For this crop onions will have to be planted in garden lands,
planting, irrigation and other operations being done as in the case of
the punasa crop But this crop flowers profusely and the ryots, make
some money out of the inflorescences. The crop is harvested in
November—Decembar and the average vield will he about 6,000 1bs.

Pests :-- The Onion crop often suffers from the depredations of
leaf-eating caterpillars and thrips. The leaf-eating caterpillars may
attack all the three crops but thrips cause serious harm only to the
Paira crop. The leaf-eating caterpillars which badly defoliate the crop
by getting inside the hollow shoot can be controlled by flooding the

fielc when the caterpillars gnaw the tissue from inside and the shoot
lodges to the ground.
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Details of cost cultivation on Onion Crop raised from Bulbs.

Items that can
Estimated be considered

Items. expendi- as positive
ture. cash
expenditure.

Preporatory cultivation. .
Ploughing 6 timess with country plough—9 pair
of cattle at 12 as. and 9 men at 4 annas. 9—0--0
Levelling and forming bunds. 8 men at 4 annas. 2--0--0

Manurc and Manuring.

Cost of Manure 20 cart loads. oo 10--0--0
Carting Manure and spreading. 2 pairs of cattle
2 men and 4 women. . . 280

Sheep penning. ... v 1500 15--0--0

Sced and Sowing.
Cost of 1,500 Ibs. of bulbs. ... v 20--0--0 30--0--0
Planting bulbs 30 women @ 2 annas each. 3-12- 0

After cultivation.
2 hoeings and weedings, 30 women per acre at

2 annas each. ... . 3-12--0
Irrigation. R
Irrigations with Picotal at 12 men per acre—
6 igrrigutions at 4 as. a head per irrigation, .. 18--0--0
Harvesting. .
Digging, lifting, carrying and cleaning—10 men
and 60 women. ... e e 12--0--0
Miscellaneous expenditure such as drving, stor-
ing etc. 4—--0--0 L

Total Rs. ... 110--0-—0 45--0--0

Reccipts. By sale of 9,000 lb. of bulbs at 50 Ib. per rupee Rs. 180—0--0. Pr(_)-
fits realised thereby is Rs. 70 if the labour etc. of the ryot, his family and his
cattle are taken into account and Rs. 155 if only cash expenditure is taken into
account. :

Note. 530 1b. per rupec can be taken as normal one. But at times the price
goes down to even 100 Ibs. per rupee; when the ryot, can realise a net profit of
Rs. 45(- per acre if only cash expanditure is taken into consideration.

Acknowledgments. My thanks are dueto Messrs. V. Tirumala
Rao, Entomoloay Assistant ard K. Suryanarayana Asst. Agrl. Demon-
strator, Anakapalle, for information regarding the cost of cultiva-
tion etc.

SOME USEFUL EXPERIENCES REGARDING
SUGARCANE CULTIVATION & MANUFACTURE OF
WHITE SUGAR AT PALUR AGRICULTURAL
RESEARCH STATION
By C. S. KRISHNASWAMI L.Ag.

Farm Manager, Agricultural Research Station, Palur.

The only factory manufacturing white crystalline sugar south of
Madras is at Nellikuppam owned by the East India Distilleries and
Sugar Factories Ltd., which is managzed by Messrs. Parry & Co.
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Thanks to the interest taken by this firm and their efficient organi-
$ation, the cultivation of sugarcanss is extending by leaps and bounds
in South Arcot District.

Thz abnormal fall in ths pricas of all agri-
cultural commoditiss and

thz facilities which the factory is affording
to the cane-growing ryots round about the factory, by thz grant of

cash advances for cultivating the suzarcans crop, have contributel
in no small m2asure to the developmant of ths area under this crop.
The variety Badila (Fiji B) which was introduced by the Department

some years ago has now entirely replacel othar local varieties and
the factory prefers this to any other variety becauss of its high sucrose
content and purity.

Palur Agricultural Station which is in close proximity to th2
factory has been dsvoting its attention to propsr methods of cultiva-
tion, study of varieties etc.,

for thz last 20 years. The following
lessons learnt at the station may

bz useful to the cane-growers in
general,

Rotation. The Nellikuppam factory has taken lease of about
1,000 acres from tha ryots and i

s cultivating canes every year in an
area of about 500 acres. [n those lands canes are raised once in 2
vears. Attracted by the money advances and ready marketing facili-
ties offered to them, very

many ryots grow canes every other year on
the same land. Sugarcan

e being a very exhaustive crop, standing in
the field for about 12 months,

it impoverishes the soil very soon and
hence_ a study of this question was undertaken to find out if the
practice of growing cane in alternate years was sound. The experi-
ment started 10 years ago was

concluded this year, and the lessons
learnt are as follows: —
Rotation. Average yield of jaggery Net profit per acre,
per acre, per rotation.
Two year. 7,590 1b, Rs. 103.
Three year. 8,610 |, 106.
Four year. 9,217 , :: 87.

Note:—The profits include net protits of all crops in the rotation.

The results indicate that the sug
run when raised in the same
rotation is more economical
indicate further that canes g
four years, though a four ye

arcane does not pay in the long
field in alternate years. ‘The threec year
and sugarcane does better. The results
ive the best yield when rajsed once in
ac rotation is uneconomical.

Preparation of the land. Many ryots have recognised the advant-
ages of planting canes in trenches dug one foot deep and 3 to 4 feet
apart. But many are still digging trenches by manual labour.
Ransome’s Victory plough is being used for trenching at Palur station
and 2 acres are easily trenched in a day. A middle breaker or double
mould board plough is used for trenching. Nearly three acres ure
finished in a day which reduces the cost of trenching still further.
Trenching by ploughs and setting right the ends cost only Rs. 4 at

] 11
January 19341 Sugarcane Cultivation at Palur

m 1 S. 1
e >, [)

. acrel.x 1 of sced preparation and planting. In .pla_cgs \;vohelt)'(:
canelsw::e (t)o bz planted for thz first timz or ;?zalniz :;;::ttythl: Lo b
it i 32053 o %

iﬂtm,ducei‘ s l/; fa%}:’/zr:tt?sg;)?\fcilaar?gwe\?a)rniety are planted .in the mor-lt}(:
o mEthPi't n:hes VZ‘/é ft. apart, minuring them heavﬂy—applyfmb
o MMChlll)n 'rteroven paracre in 2 doses. Tha canes can bz cut a tf)r
up to 190 .tnh‘s iri’Audust or September, and the whole canes can . e
ﬂbOl}t ° mOl: and replgnted in about 5 to 6 times the area. Thng cxt(l)lp
o mt'o o i've enough manure to supply 150 lb. nitroZen. Oy. e
also‘ WE“ recfvll\/larch next, tha whole crop will give as much'as 3 txm}:as
P orinin 01 tts got from outside. Besides rapidly multnpl}:xr}l)g tt e
the Of}g{nﬁ} o d that the germination capacity of the setts 1s dt?t er,
e . Otlfnn bezing quicker and more uniform than the 01.' u;lar;;
e germlm’ll‘(k)xis n?xet;od is also useful in places where the .tlm., o

an fODS- d harvesting do not synchronise. For example, 11(11 1som:;
p!antmg o da about Nellikuppam, the planting has to be eta\s.re

zllla:,(;;n:?tuirrlne as the sugar factory regulates.uthe ’I?;(ier‘sg(f)r:uc?onp%
o . \ o the muills. .

o i:lsu;eidapito?fgi\tiscl:f?rlxitt?(f)dczr‘:)isi:tes the necessity to wait besides
z:tii:gra‘;ood and plentiful seed material.

T t of Setts. [t pays to select the segi materi‘al for .pl,ant-
reatment from the clumps showing no signs of ‘mnsaic’ or
ing. Go?d.set ° ay ba s2lected and prepared with clean and‘ sharp
‘ r?d ot dlSeaS‘P, n:e ym;tice the coolies are able to detect the filseasc?d
knives. After f?{:{y P As a precaution, th2 setts may a1§0 be dipped 1‘n
e 'qltl:;'e f.or preventing smut and other diseases. These
Bor(lilezl::c :?;t)i{ons reduc: thz incidence of diszases to a great extent.
smi :

i nomy to reduce the seced rate in a
Seed l’{!te- dILfrl:tignf:lZZ leii?a sug:rcane. In places where trouble
cqstly aqd Onf is anticipated, it is preferable to plant as much as
B cre. doubling the setts at the ends of trenches. F.re-
1200 .Set.tS D.ef atill ’tha end of June and application of tar femulsmn
quef:t U'l'lgat“;“k e tl;e white ants in check. Itis also advisable to
o St!‘enﬁlt ‘rqzrs to fill up blanks during the first two months.
e Sma' " sF om the year 1923, experiments are in progress to
poalued rialr requirements of canes in regard to the three manu-
St'Udy t}'le'?mir:\ltls nitrogen, phosphoric acid and potash. The set (?f
il C?nSt‘ uvthat’ was concluded in the year 1923, showed, that there is
exDeYlmen(tiS. fferehce between the use of castor cake and groundnut
O, ldeut cake in combination with ammonium sulphate gave
ke gml'mldn In order to find out in what proportion the ammonium
e e Yllf u.Id be mixed with groundnut cake, and up to what quan-
i'utl'tégithee:e ?m'mures could be economically given, another set of trials
{1 ¢
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started in 1928 is being continued. Five year’s results are available
at present.

Optimum dose of Nitrozen. Increasad yields were obtained when
the quantity of nitrogen applied was increased up to 400 1b. The in-
creased yields obtained in the case of 300 1b. and 400 1b. nitrogen
were not in proportion to the cost of manures applied and hence

found to bz uneconomical. The average yields up to 200 lb. nitrogen
are as follows : —

Manure. Yicdd of canc per acie in tons.
50 1Ib. Nitrogen as cake. 16°6 tons.
do. Plus Ammonium sulphate, 183,
100 do. 220 .,
do. do. 231,
150 do. 273 .,
do. do. 254 ,
200 do. 305 .,
do. do. 317

T'he results show that sugarcane (especially Fiji B in South Arcot)
responds to heavy manuring up to 200 lb. Nitrogen; further, that a
mixture of cake plus ammonium sulphate mixed in the ratio of 3:1
in nitrogen contents, is batter than cake manure aloae.

Combination of cake and ammonium sulphate. Regarding the
combination of cake and ammonium sulphate, the results are not
steady but so far as they indicate mixing in the ratio of 3: 2 seems to
be best.

Application of manures. Increased yizlds are obtained by the
application of nitrogenous manures in 3 doses in the praoportion of
30:40:30. The first dose is to be applied before planting, the second
in the third month and the thicd in the ffth month.

Effect of phosphates, potash and Chilean nitrate. In order to
study the effect of Chilean nitrate, potash and phosphates on the yield
and quality of canes, a rew manurial experiment was started a year
ago. The available results are as follows : —

209 1b. nitrogen as Nitrate

. 35 tons.
200 ib. do. + Potash 344 tons.

do. + Phosphate ... w338
do. + Potash + Phosphate 39,
do. as cake 120 4 Nitrate 80. 367,
do. + Ammonium Sulphate 80. 37,
do. + Am. Sul. -+ Potash + Phosphate 43 .
do. as cake 4 Potash + Phosphate 421

From the above it may be seen that nitrate ecither alone or in
combination with cake is inferior to ammonium sulphate.  Potash by
itself has no influence on the yield, while the addition of phosphates
increases the yield. The best yield is obtained when potash and

phosphoric acid are added to 200 Ib. nitrogen in the shape of cake and
ammonium sulphate.
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Yffect of ammonium sulphate on the kzeping qualities of
jaggsry. To testthe popular opinion that ammonium sulphate tequ
to produce soft jaggery. jaggery obtained from plots manured with
varying quantities of ammonium sulphate were preserved. Thl:ee
years’ observations go to show that the stickiness and the softness in-
crease as the proportion of ammonium sulphate increases in the
manure mixture of cake and ammonium sulphate. The sample from
the pure ammonium sulphate plot was the worst while that from the
pure cake plot was the best.

Interculture. Sugarcane is ordinarily weeded 4 or 5 times in ﬂ}e
early stages. Junior hoe and H. M. Guntaka No. 2 are being used in
this station to hoe the ridges in between the rows of canes. H. M,
Guntaka No. 2 cultivates nearly 314 acres in a day and thus a lot of
manual labour can be saved. This implement can also be used as an
ordinary guntaka in fallow fields.

Banking. In earthing up the canes partially after the second
manuring, 8 men are required if done solely by manual labour. It can
be done very effectively by a Hindoostan plough. The shape of the
mould board is eminently suited to throw the soil loose after complete
inversion without ciogging, and completely covering the manure.
There was a saving of Rs. 2—5-—0 per acre by using this plough
for partial earthing up.

Propping. The new pitting crowbar designe.d by the Research
Engineer is decidedly a better tool than th2 ordmary .crowba'r for
making pits to fix posts in the cane fields. When the soil is sufﬁmently
moist and is in a soft condition, the new tool does nearly 214 times the
work of the ordinary crow bar. This small davic.e can be ac}opte(‘l by
all ryots to save labour. Propping thz canes with galvamged icon
wires has become the routine at Palur. Some of the surrounding ryots
and the Superintendent of the Factory Cane-farms are qlso adoptmg
this method with advantage. Som: of the P. O. J. varieties require to
be propped with double wires.

Trashing. It is believed by some that stripping 1eav.es is a wast'e
of labour. In places which are subjected to cyclomc. weatler it
prevents lodging to somea extent. Durlngtl}g cyc.:lone in Nov‘ember
1930 it was observed that the tall grown canes in this station did fxot
lodge so badly as the surrounding untrashed canes, as the fierce wind
simply passed through the canes in the former case and caused less
damage.

Disposal of trash and stubbles It is i1 common sight in S. Arcot
to see the cane trash in fields being set fire to, afte_r the canes are
harvested. Burning these waste products is considered to be an
economy as it saves the labour of removing the trash and stubbles
outside the ficld.  This seems to be a wrong notion.  Attempts were
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made to convert the cane trash into compost. It was found possible
to do so, by the addition of 50 Ib. bone meal and 200 1b. of cow dung as
§tarters, to a ton of trash. The organisms convert this waste product
Into compost in 3 to 4 months, The following are the manurial

contents of the trash compost so prepared, and of the loose hox manure
prepared at this station.

Nitrogen, Phosphoric acid. Potash.

(N) (P2 05) (K2 O)
Loose box manure. 0.55 0.29 1.01
Trash compost. 0.36 0.45 0.76

‘ This compost contains a little more than half the quantity of
nitrogen contained by farm yard manure and compares very favour-
ably Witl.l the cattle manure available in the villages. As some bulky
manure 1s necessary to maintain the physical condition of the soil, and
as the available farm yard manure is not sufficient to manure all the
fields, tr'fxsh compost can be used in the place of cattle manure. The
cane cult.w.ators who do not require trash for any other purpose may
convert it into compost and use it in their felds to supplement the
other manures and thus reap good crops at a small cost.

.Jaggery—making. Ryots round about Nellikuppam do not mill
their canes thamselves but sell them to the factory. The produce from
about 4,000 acres is b2ing crushad at the factory. But since there are
about .10,000 acres in South Arcot, the canes from the rest of the area
are bemg. used in thz manufacture of jaggery, Sindhewahe furnace
has practically replacad the local furnace. During the last four years
the (_iouble Sindhewahe furnace described in Vol. XIX of the Madras
Agricultural Journal is in extensive us2. By utilising the hot air in
t.he flue, to heat the juice in the top pan, we are able to reduce the
time taken for boiling by 15 to 20 minutes for each pan. This furnace
can be adopted by all to save time, fuel and labour. This furnace

works satisfactorily even for the preparation of ‘ rab’

in white sugar
manufacture.

Manufacture of white sugar.
ate vicinity of a big factory as at
vantageous for them to sell their

In the case of ryots in the immedi-
Nellikuppam, it may be more ad-
. canes direct to the factoryas b
doing so they realise the best price. Taking current prices (f:(twrjyamel‘ysz
?he manufgc.ture of sugar instead of jaggery appearsto be a more‘ pay-
Ing proposition, and, the information given below might be of some use
to thpse interested in the manufacture of white sugar with the
centrifugal. In order to introduce the indegenous method of white
sugar manufacture as a cottage industry, the
open pan system was, at the instance of the
tried for the first time at Palur Agricultural
the last season.

" Belprocess ”' or the
Director of Agriculture,
Research Station during

Though there are about 114,000 acres under canes in this Presi-
dency, due to the lack of communication and to scattered cultivation,
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it may not be possible for many years'to come.to establish factories
and bring the whole area under fa,ctorles. ‘In spite of th,e }ow recovery
of sugar in the ‘open pan system ot the * Bel process = 1t hals kmamy
advantages. The capital required is very small, the technica . ?ow-
ledge required is not very high, the whole plant can be' move r;)m
place to place if necessary anq the net return per acre is more than
that from the manufacture of jaggery.

Capital. Ths capital required for erefcting a small plant tq pre-
pare white sugar by the open pan system, is only Rs.'3,000, yvhxc.h is
within the reach of any well-to-do ryot, or a co‘-opex"atlve society in a
village where sugarcane is cultivated. In dlS'trl'CtS }lke South Arcot,
where a number of oil engines are used for irrigation purposes, .the
additional capital required for a power crusher, ceptrlfugal machine,
pans, etc., is only Rs. 1,500 at the most. As ment1.oned already, .the
double Sindhewahi furnace works very satisfac.torlly. The multiple
Rohilkhand or Bhopal Bel with costly and thick pans seem to be

unnecessary.

The process of manufacture. The process consists.ir? crushing
the freshly cut canes with power mills and box}mg. the juice to the
consistency of a thick syrup called rab. The mpmlagmous liquid got.by
pounding Bhendai (Hibiscus esculentus) plan.ts in water, and a solutl'on
of bicarbonate of soda are added as clarifying agents after removing
the first scum. After a series of trials, 15 1b. of clear satu.ra.ted
lime water were found necessary to clarify every 400 1b. of juice.
The addition of lime water helps in better recovery of sugar
and in the proper szlling of molasses when made into 3_aggery. The
final striking tempezrature isavery impo.rtant factor in the manu-
facture of sugar. The concentrated syrup is stguck at 114.C. for thick
canes like Fiji B, 247 B. etc. and at 111°C. for thin canes llke. Co 213.
The resultant syrup is poured into earthern-ivare tubs and V1g0rou§1y
aerated till the temperature go2s down to 65°C. ’I:he proper cooling
also contributes to tha batter recovery of suzar. . I‘l.le.rab is allow'ed
to erystallize for a week in kerosine t}ns after w}uch it is puggefi with
iron chisels. One or two table spoonfuls of sodium hyposulphite are
added to dark coloured rab to improvg the cplogr. {)0 to 70.l.b. of the
above pugged rab or ‘ magma *which 1s semlsc?lxd in condition, are
poured into tha basket of the centrifugal machxfle which hzjls perfor-
ated walls. The cage is rotated at 2,200 revolutions per minute. By
centrifugal action the molassss get soparated and get collected at th.e
bottom. The white sugar which appaars on th: walls of the cage is
washed with a syrinzeful of water once or twice, to completely remove
the molasses. After the molasses are completely draineq. th:e sugar is
scraped out and dried in the sun which serves t.o tgleach it stfll further.
The molasses, if boiled immediately after liming, sufficiently set
well and form a second grade jaggery which fetches half the price of
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t_he good jaggery. If on any account the normal recovery was not got
from the first rab, it was found possible to get the balance as second
sugar, when the first molasses is boiled and made into second rab.
Cost of production. The cost of preparing white sugar and
molass jaggery from a 30 ton crop works out to Rs. 75. During the
last season Tiji B cane yielded at the rate of 41 maunds of white sugar
and 53 maunds of molass jaggery per acre. Valuing a maund of sugar
at Rs. 10 and a maund of molass jaggery at Rs. 1—8—0 the receipts
per acre less cost of making sugar is Rs. 415 while the receipts per
acre when jaggery is made amounts to Rs. 240. There is thus a clear
margin of Rs. 175 in favour of sugar making. Already two ryots have
§tarted this industry in North Arcot and Chinzsleput Districts and it
is pleasing to hear that they got an extra profit of Rs. 200 par acre by
making sugar instead of jaggery.
_ Acknowledgements. Thz writer acknowledges with thanks, the
kind permission and help given by M. R. Ry. C. Narayana Ayyar Avl.,,

Dy. Director of Agriculture, IV Circle for using the farm records in
the preparation of this paper.

RECENT WORK ON THE GENETICS OF
MILLETS IN INDIA.#

G. N. RANGASWAMI AYYANGAR, B. A, 1. A.S.
Millets Specialist, Agricultural Research Institute, Coimbatore.

Millets are the food crops of the poor and till recently received
very little attention. Much of the work recorded herein has been done
at the Millets Breeding Station, Coimbatore in collaboration with the
band of young workers devoting themselves to these crops. Work
reported by other workers is also summarised with suitable refereaces.

Sorghum—The Great Millet.

Seedlings. In certain cases seedlings give an indication of pig-
mentation in the adult plant. The coleoptile with or without the root
may be coloured. There are seedlings with no purple colour. These
distinctions could be utilized to observe segregation in the seedling
stage. 'This practice is very old and has been utilized at Coimbatore
for a number of years (Rangaswami Ayyangar, 1930).

Sap Colour. Thereisa sap colour character, characterised by
re('lness in the leaves, grain, dry stigma and enther. The presence of
this group has proved dominant to its absence (Graham, 1916).
Ramar}athan (1924) records the dominance of red pedicelled spikelets
to their non-pigmented condition. This latter is what is observed in

* Paper contributed to the Symposium on Recent Work on Plant Genetics in

India at the Indian Science Congress, Bombay, January 1934, Dr. P. S. Hudson,

Deputy Director, Imperial Bureau of Plant Genetics, Cambridge, opening the
discussion.
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segregates at grain stripping time, Graham's being a field observation.
Both of these arc aspects of the same character which colours all tlese
paris.  Segregations of this comprehznsive group have been met with
at Hagari. .

Colour of leaf sheath and glum=. Tha colour of the leaf sheath
and the colour of the glume go tozether. T'he association has been so
constant that it is ot possible to say whether it is « case of linkage or
the expression of the same factor in ditferent places. A factor P
separates the purple pigmented from the brown sheathed varieties,
the former being dominant. In the purple group a factor Q helps to
separate the purple into reddish purple and blackish purple, the latter
heing recessive (Rangaswami Avyangar et. al., 1933 a).

Midrib of leaf and Juiciness of Stalk. Hilson (1916) records the
dominance of white midrib with pithy stalk to dull midrib with sweet
stalk. Swanson and Parker {1931) find distinct genetic factors respon-
sible for juiciness and sweetness, but have not pursued the inheritance
of the latter.

Pubcscence. Ramanathan (1924 records that felty hairiness on
the outermost glume, the rachis and the band above the node go to-
gether and are dominant to the sparsely to practically no hairy con-
dition in those places. Heis not sure if they are mono-factorial or
bi-factorial in composition.

Panicle. Karper (1929) working at the Texas Agricultural Ex-
periment Station on head characters in kafir, records that the classifi-
cation of the Fy generation data on the basis of the means and stand-
ard deviations ot the characters, shows that length of rachis, number of
nodes to head, end number of seed branches are inherited in a simple
Mendelian fashion, the data grouping ttemselvesintoal:2:1 ratio.

The shape of the panicle and its inheritance is very complex es-
pecially when characters have to be read through the various wmanifes-
tations of different varieties. The simple dominance of the loose
panicle over the compact has been recorded by Ramanathan (1924) and
also reported from Kansas.  These panicle characters are under study
at Coimbatora. In S. mervosum a segregation of loose-conical to
compnct-sbindlc has been met with, the former being a simple domi-
nant. In S. Roxburghii characterised by its very loose streaming
branches this recessive compactness has also bean met with, in the
shortening of these branches and clustered disposition of the spikelets.

Glumes. Grain sorghums have to develop a plump grain in their
slumes. In the S. Durra and S. cernwom groups which embrace many
g 8.

‘of the grain sorghums, glumes in the mature earhead develop a trans-

verse wrinkling which accommodates the growing prain and helps to
keep it clipped up. This wrinkling does not occur in some other grain
sorghums. Ramanathan (1924) records a simple mono-hybrid ratio
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between wrinkled and non-wrinkled glumes. His figure suggests a
segregation between S. cernuum, a grain sorghum, and S. nervosum,
a fodder sorghum, with poor grain development. This wrinkling seems
to be an independent factor operating in the grain sorghums them-

selves and at Coimbatore experiences in segregates in the prain sor-
ghums (S. Durra) have besen met with,

In the S. Roxburghii and S. margaretiferum groups, which are also
grain sorghums, the freedom of the smal

achieved by an in-curvin s of the edges of
a winged appearance, the small grain stic

This gaping condition of the S. Roxburghii group has proved a simple
recessive to the normal glumes. Graham (1916) records that short

glumes are dominant to long glumes. Vinall and Cron (1921) find
that broad truncate glumes are dominant to narrow ovate glumes.

Sorghum Durra x S. papyrascens. S. papyrascens is characterised
by long and narrow glumes, poor setting, irregular flowering and poor
exirusion of anthers. This character group of S. papyrascens has
proved a simple recessive to the short and wide glumes, good setting,
rezular flowering, and good protrusion of anthers of S. Durra,

Awns. Long awns are a simple recessive to * Nil ' awns. In some
racesa 1:2:1 ratio has been ob

tained of long : short : nil, the shorts
proving heterozygous.

1 grain from the glume is
the glume giviag the spikelet
king out of the gaping glumes.

Glume Tip Colour. Ramanathan (1924) finds that the glumes
with red tips are dominant to those

without the red tips. While
expecting a relationship be

tween this red tip and red in the pedicelled
spikelets, his separate ny

mbars for these two experiencas have not
been interrelated; the familie

s in these are not the same. The red tip
to the glume has no constant relationship to the redness in the
pedicelled spikelets.

Grain Colours. Red, Yellow and White Grains. The relation-
ship between Red, Yellow and White grain colours have been worked

out by Graham (1916), Vinall and Cron (1921), Conner and Karper
(1923), and Sieglinger (1924).

Rangaswami Ayyangar ard his co-workers
(1933) determined Yellow (factor Y) as the basic factor in the colour
scheme. With R, red grains are produced. A factor W determines
the manifestation of colour in wholeness, Without W, R gives a white
grain with a red base.  Similarly Y gives a white grain with a yellow
base. Dry anther colours run parallel to grain colours and hzlp in the
separation of the whij

te grains into their respective allelomorphs to
coloured grains. A factor I determines the intensity of colour mani-
festation and is unmistakably noticeable in the red group. Red with-

out the I factor gives a pink grain. Monogenic and digenic interactions
of these factors have been met with

Brown Grains. Vinall and Cron (1921) found a bi-factorial ex-
pression of Brown. They refer toan under-coat of brownin some

. . . .
ant Qly 934] hc Genetlts O' Ml”e‘s m ndl(l |9

‘Thei : i0 of coloured to white grains 18 obx{xou§
White‘grains- rhfelrn}eslé flazi?;;o :nd W, though no §uch expg:;i(t::;nixs
Iy an mte}'pla_y ) 0(1924) explains his brown grains exp}? onces in
kiven. Sleghnﬁfﬂ‘ \ e of a brown nucellar layer abov.e t“ e Heurone
terms of tl?e em'Ste’r;'cr to the brown under-c.oat of‘ Vina ar(x1 | Cron
ayer. pO'SSIbly - made manifest into pericarp brown an Luxther
s hasx'c preser_lC: lsther colours is thus madg p9551b1?. anson
ramifications .Wlt " ic examination elaborated Sieglinger's expend oo
(1923) afte}‘ mlcr(})lscopresence or absencz of the nucellar lz}yer 2; a s
by letting 1* (1)' tke rp thin mesocarp masking the expressxorll oi above
brown, (2) ¢ thxcf ‘Otordetermining epidermal and hypoderma ptg V.Vith
colour, and (3)2 4« iences the nucellar brown has not be_en rnef fuu.
ation. 1o o expfin[; ate responsible for the production of a ful
Two fastors By anha zrain produced by their concurrent ;;rese thé
brown colout o1 1% *gis cz;pable of giving a light broyvn w?s h to t
Each of th‘? . fﬂCtO\I; factor determining the expression oI peric bg _
rain p.rov1ded th~e t. In white grained varieties thz B f-acto;'s‘car;hat
colour is alse pevst .h the colour of the dry anther, so muc 1:0 rat
detected Only thr‘[?u'ig about brown grainsin crosses betwezn sO ne
chance mi'mnﬁs o s. This possibly explains t!1e sp9nt§neo
Wt vanet;es.gradually vitiating a pure white grame cropd:
oseurrence o be'Ot‘:; B factors which are not ant.hocyamc, over“a{x ‘
The interpley (;1 ¥ :anic red and yellow and their c.oloyrless ?1 elo
aboveh:h{aea?ir;ttooilsle wealth of blended colours met with in sorghum.
morphs,

d Dry Anther—Grain
i tween Sheath—Glume an

Lmkag’?h h;z 1‘: Z linkage probably complete, between Qq (1?:;0;?1
::Ohl)u?éheatlf and glume colour) and Bb (factors for brown co

or lea .

dry anther and grain).

i shum grains fall into the two
Pearly a*ng Chlal::’xdcéa;?l:;‘. S’;L:hf‘(l)rmer is translucent and' thef
broad grour: e(a;i. rzlky grains are characterised by a large depos1t }(1)
fatter ().Da(lue'c hi::k measocarp. The deposit baing uneven, gives t (fa
starch 13 then(;t earance. The opaque grains seem, by vn‘t.ue o
prain a l?ande e tion of water, to be specially.sulted for sownr;lg uln
their quicker absoxl‘p (factor Z) is a simple dominant to the Chalky
light loams. Pem.yd\ rains also manifest this banded appearance
character, Colotre rition can be attempted in lighter colours, b}ut
e A sepl?n;ring the colourless allelomor?hs }mve to ])e
rimh t(li]eddsg:)}:l lfl:)x'c(zhis classification of coloured grains into Pear y
epende
and Chal}(y. — An-instance of Linkage with grain consistency.
Panicle 'Sha:eracterised by pearly grains, that ke;ep encloged in
T 1a es. An instance has been met with of a linkage
the pmmmemhg u::er.s pearly (Z) aud chalky (z) and between loose]a-
betweeln'\;}(lleci)n:lrr)ict-spindle earheads. Whereas the loose earheads
conical ¢ act-s
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gave both pearly and chalky grains the compact ones were all pearly,
the ratio of pearly to chalky as well as loose 10 compact was 3 : 1,
Endosperm Characters. Karpor (1933) has recorded the domi-
nance of the starchy endosperm to tha Waxy one.
dimorphism indicative of this ; as also xenia. At Coimbatore races of
sugary urains with dimpled appearance have heen met with. This
sugary dimpled character hss proved a simple recessive to the starchy
non-dimpled character. Xenia was experienced in this character also.
Antter Tip. The anthers are commbonnly not coloured purple. A
rare form with colour.d anthers was met with. In cultivated forms

rare instances of purple colour at the tip of the anther and occasionally
at its base have occurred.

There was pollen

The association of this character with
other plant characters is under investigation; but it is worth
recording one experience in which anthers with purple colour at their
bases were closely linked to brown grains which seavesated
nants to white grains having no purple in the anthers.

Nodal Band. There is a band of soft tissue absve the nodes which
in some varieties is coloured purple,  The purple is of two kinds, one
of these is associated with factors for brown grains and in segregates
1s dominant to a green band. There is a rare kind of hand colour a bit
checkered in appearance which is associa

as domi-

ted with a good sienna anther
and its linkage with that anther is so strong that this coloure

automatically a dominant or recessive
which this sienna anther finds itself.

Height of Plant. Sieglinger (1932) records a sesregation of a hi-
factorial type giving Talls, Dwarfs and Extra-Dwarfs. Two dwarfls
gave the tall. Karper (1932) records a dominant tall mutation arising
and proving dominant to the standard shorter variely of kafir {(Sor-
ghum caffrorum). Sieglinger (1933) records through mutation the
occurrence of an extra-dwarf recassive to the standard dwarf, There
seem to be mutative tendencies productive of differential heishts in
sorghum, sometimes towards tallness, a reversion to parental form.
and more often towards dwarfness and the consequent perpetuation of
dwarf varieties of commearcial value,  This latter has bzen much in
cvidence conssquent on the new introductions into America. At
Coimbatore, there has been recently an experience in S. Dury
“* Short early " plants proving a sharp dominant to “ Tall late
Another experience has been met with in S. Roxburghii
which a tall p'ant of the same duration app.ared as
dwatfs and proved heterozygous for heisht, tall hein

d hand is
according to the segregate in

a of
"plants.
var. Hians in
& mutant among
v dominant,
Albinism. Five types of chlorophyll deficiencies have he
(1) Lethal white, (2) Lethal virescent white, (3) Lethal pale, (4) Ling-
ering lethal pale, (5) Surviving pale. Iach of these is a recessive to
the normal healthy green. The first four types proved lethal of vary-
ing degrees. In one type of deficiency distorted 3:1 ¢

en noted

atins have heen

January 1934] The Genetics of Millets in [ndia 21

i c g i Ayyangar
ence of a zygotic lethal factor (Rangaswami
Setdtg thl:a‘r);eliyr;car, 1932). Karper and Conner (1931) recprd (tlha’.ctflhe
o 3111{ for red stem and W for albino were found to bz linke wi ':11
tact(;rover percentage of 41°34. This linkage between.anthocya(r})zlc ana_
:::;cl):)rophyll factors should if pursuzd prove of great interest ang
swami Ayyangar, 1932.)

Disease Resistance. Whereas much work has’ proggfes}s‘edo:'ghg;
ini i i he various diseases to which s
ing varietal resistance to t ‘ : um
Perm\l)['lectg very little has been done on the inheritance .Of_ ‘such resxs‘it
;snf:: J Sv:ranson and Parker (1931) find that susce’;;‘tﬁbthtiy dto :::1(1
’ . 3 . a -
; 1) is dominant to its resistance. ey fin
(Sphacelotheca sorghi) 1s e e
i juicy s hums to greater suscep . b '
in the juicy stalked sorg o
i[cl)iymention any definite linkage between .the two. Theythtehrmfhan
robable that this susceptibility might go with sweetnes(s1 ra.nant han
quiciness. Reed's (1930) expariences point to both the domi
recessive condition of susceptibility.

iegli 1929) working in kafir records a
us Plants. Sieglinger ( . _
Teartlil:; between normal kafir plant and gras.s-hke.ones% charac:;rd
?feeg(;eiy an absence of coronal roots and thz thickening of stems
> .
leaves, the latter being recessive.

Pennisetum typhoideum (The Pearl Millet).

This millet is protcgynous and 1:: Tncert(;gss p;:)tl‘ﬁsr::antti():eg ritf:}:

i i i g esults 1 s .
DraCtIC?{l dlfﬁcl‘;;t;?;l t}lm):to :;)thnza;ieties of this millet are characterised
i)())r tah?;ilrtﬁ?formity in duration, the typs of the Jeartlilzad;e:?dofciﬁz

i i ity 1 i being secured,

height Tblsl ::]}?;ic;rcl:::ss t;::sts:?):“;{l:pt upign a perennial heterozygogs
non-?s'sen“a P. L.one was a new form from Africa and 1'.121; a big
Condlt10P~d i .l tr.uncate head, glumes purple and felty,.grams pearly
10n§¥ Cyllfl - ointed apex, and with anthers emerging . whlle. the
Wb‘te Wlth 2;1 ’ "This was crossed with the Coimbatore variety with a
Stlgmfl . fl-esd - ot so compact, glumes green and glabrous: dark leaden
tapering e’ s with round apex and with anthers emerging v.vhen t}_1e
CO_IOUYed gr'amls The Leone characters have proved dominant in

:Eg?aspsilz::t\;ensx‘on the Millets Breeding Station at Coimbatore.,

el

icienci inism was met with in this millet.
Chl.orophy“vglefl:tf;?les’i‘h:lal;g;nos range themselves.into pure
All' albmolsx'tpzowith the leaf tip greenish, and thos_e wﬁh crf:?m
Whltes'dwll ees These may occur singly or in combinations. .ll}e
colovre eavcc.urrence is of pure whites, the next common is in
O tton ith green tips. Of the earheads taken, about a tenth
combination 'WIen The segregations varied within wide limits from
c?me purz% 'g;einéicative of the existence of a number of factors for
lhsl(:)rlot)?lyll,.sé difficult of pursuit in this protogynous crop. A type of
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chlorophyll deficiency, non-lethal, producing pale green foliage has
been met with. Plants with these attributes are economically weak.

They have proved recessive to normal green and dominant to the
lethal albino.

Apart from the basic attributes of similarity in duration, height
and earhead characters, the other distinguishing features are pigment-
ation on the plant, hairiness on the leaf, and bristles on the earhead.
In each of these characters, the stronger manifestation appears to be
dominant to the weaker aspect of it. A number of generations have
been studied by Godbole, (1927), Patvardhan (1927), and at Coimba-
tore, and the pursuit of the inheritance of these characters is beset
with practical difficulties. They are valuable in keeping up heierozy-
Rosity in non-essentials to the benefit of the crop community. The
only method of determining initial dominance is to try crosses with
fresh importations (as was done with P. Leone) and in the light of

the F, behaviour, make back crosses and suitably modulate future
mass selection work to fix a variety fairly pure in essentials.

Eleusine coracana (The Finger Millet).

Purple Pigmentation. As in the case of other cereals,

: . purple
pigmented plants are dominant to green-throughouts in  Ragi. Four
distinct types of pigmentation, localised purple, dilute purple, medium

purple and purple, varying in intensity are mot with, cach showing a
single factor difference of advance over the next lower grroup. Localised
purple is the basic purple and arises by the presence of factor . This
P with I, bzcomes dilute purple. I., the second intensifyinz factor
acts only in the presence of 1., and with dilute purple bacomes
medium purple. Two factors, H, and Ho. either alone or together
determine the depth of manifestation of purple pigmentation in the
glumes. These act only in the presence of all the three factors, P,
It and I; making the medium purple into purple. Green-throughouts,
that altogether lack purple pigmentation, are cipable of b'ein;;"classi-
fied into various types of purple pizment producing potentials.

Grain C?lours. The characteristic brown colour of the Ragi grain
has been designated Ragi Brown. Two factors B, and B. eithor alone

or together are capable of producing this brown. A third factor S in
association with either or both of the B factors,

: : results in plant purple
pigmentation. :ThlS fact accounts for the absence of white grained
ragi in purple pigmented plants. Thas § factor is carried by same races
of white grains. A factor D that deepens the effect of hrown factors
behaves as a simple dominant.

. This is independent of the factors
concerned in the plant purple

T _the pigmentation and is not in selective
association with either of the B factors.

Depth of'green in the Pericarp. The pericarp of the developing
grain of ragi is usually green.  Minor races with a light green pericarp
are met with. A factor Cx is responsible for the preen of the pericarp.
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i is 1i 2 This is indepzndent of P,
its he pericarp is light grean. . nt .
r lt(; ig)fsf?:f(f;st ’I?lle tint of dry anthers shows a dlfferent.latlon in
(Il:mth corLresponding to the depth of the green pericarp, and is assocl
ep

ated with it. -
ili i ility, short of complete sterility is occa-
i Steril: Si‘fgn}‘{i;fe“}ll;i cause of this sterility is tWO-fqld. ' It
Slmla‘”)’ e thlvnon-d'ehiscence of anthers or to the agglutination
B or ;bsonce of frez pollen. Normal dehiscence occursf
an.d Consequelalt e ofvthe X factor. Free pollen is produced by the \
;Vlfth e S;iivafe factors X and Y behave as simple dominants to their
actor. s
. resulting in sterility.
absei:l(:)ilnism. Two factors C, and C: either a.‘.one or togethier ?]1;:
ible for the production of chlorophylil in the plapt. n .
e f both, the resulting seedling turns white and dies. Plan.ts
ab'sence ) 1OC ~, have been isolated and crossed with the result that in
B _rewated and threw albinos one in sixteep. The factor
E‘he iié&?fnygssfili{;fnerential depth in the pericarp has no influence what-
elx)/(er on C1 or C:. (Rangaswami Ayyangar, et al. 1931).

Earhead Shapes. The earheads in rtagi vary in their Iength: Tw:
factors E1 and E, determine this elongation. E.lther .of thg}n gives
hort length, both give a long length. When.ngxther 1S prea.ent a very
S}IO t length is obtained. A factor Q, determining .the densnty. of dis-
. ozti.tion ;f spikelets per centimatre length results in a crowding and
zonsequent curving of the earheads leaqin;{ to the three types of cur -
iz.. Top-curved, In-curvad and Fist-like. The number of spike-
vedS_VIZ}-l- earheads of razi bzing about equal, such crowding naturally
ieetqscltr; toxel {ength. In the absence of Q. the corresponding opens
qr(e Long Open, Short Open and Very Short Open. I;a;{tor}s)l Q,
: d E. are independent of P, I zmd. [, and H, an 2 ( f}ﬂt
g:lr&nﬂ Pig:mgnmtion), B., B, and S (Grain Colour) and (Ex (Unripe
pericarp colour) factors. (Rangaswami Ayyaniar et al 1932).

Setaria italica (The [talian Millet).

Rangaswami Ayyangar and his co-workers at the Millets Breeding
< o . ) . ; .
Stati ang(‘oimbﬁtore have b2gun a genetic analysis of this millet and
tation, 2 ! J
their work is summarised bzlow:

Plant Purple Pigmentation. Plants are pigmenfed (ant‘hocyanic)
and without purple pigment (;zreen-throughouts-) T'he former c.orlx)-
dition is dominant and arises by th‘? bﬂSl? _Dfe‘SGUCf?‘Of.ﬁ fﬂCtOl. .
There are various manifestations and intensities in this pigmentation.
A factor I determines a manifestatxon_ n mtfensny an'd is ('10mmrfn}t toa
weaker depth. The degree to which P 1s operative, in addition to
heing dependent on the presence of 1, is f:ondnfxoned .by two thh‘er
factors V and H, which determine the alacn’ty wnh. which P manifests
in the vegetative or earhead parts. An interaction of P, I, Vand H
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factors produce the diversity of forms characterising varieties of this
millet.

Grain Colours. Six grain colours have bzen noted in Setaria
italica. These fall into two groups (a) Black, Tawny Buff and Korra
Buff, and (b) Sepia, Red and Tawny Red. A factor K (after Korra, the
Telugu name for this millet) is present in group (a) and absent in
group (b). In each of these groups the basic colours Tawny Red and
Korra Buff, with the addition of a factor I, turn into Red and Tawny
Buff. This Red and Tawny Buff with the addition of another factor
B turn into Sepia and Black respectively. Factor B has an individuality,
but its presence is not visible except in association with I. (Ranga-
swami Ayyangar and Narayanan, 1931).

Anther Colours. Two fresh anther colours are met with, viz.,
brownish-orange and white. These, when dry and seen en masse
appear brownish-black and buff-yellow respectively. These colours

form a simple Mendelian pair, with orange dominant. (Rangaswami
Ayyangar and Narayanan, 1932).

Bristles. The bristles fall into four gioups ‘long’, ‘ medium ',
"short’, and ‘dwarf’. The ‘dwarf’ bristle represents the basic bristle
condition in all setarias. This is due to a factor X. Three other
factors E, Ly and L2 acting on X are responsible for the four differential
lengths. E determines the expression of the various bristle types, and
d-pends for its manifestation on the factor L.. X with or without E
remains a ‘dwarf’. L, and L, contribute to the lengthening of the
bristle. L, and L, acting individually on the dwarf (Xe) produce a
short bristle; together they produce a ‘ medium '. L with XE gives
a ‘short’; L2 with XE gives a ‘medium’. L and Lz together with
XE produce a ‘long’. The factors governing bristles and their

expression are independent of those for grain (K, B and 1) and anther
colours.

Spikelet Tipped Bristles. The bristles in Sstaria occasionally
bear an extra spikelet at their tips in some races. This is more
common in the cultivated Setaria italica than in the wild S. glauca or
S. verticillata, and behaves as a definite heritable character. The
condition where most of the bristles are tipped with a spikelet is
designated ‘ full ' and it is allelomorphic to the ‘ nil * spikeletted bristle
condition. The ‘full " in some families has been found to be a simple
mono-hybrid recessive to ‘nil’. In other families dominance is in-
complete and an intermediate heterozygous class ‘ stray ', where only
a few bristles are spikeletted, is present, the three classes cceurring in
a1l:2:1ratio. The full spikeletted condition has heen found to be
incompatible with a long bristle.

A Type of Lax Earhead. A primitive type of ‘lax’ earhead
characterised by fewer spikes, fewer spikelets, and chronic sterility,
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has suddenly occurred and bzhaved as a simple recessive to the
normal economic ‘densz’ earhead. A factor A is set down to be
responsible for this difference.

Albinism. A simple segrezation of mono-factorial type for green
and albino seedlings has been met with in Setaria italica. Factor Ci is
responsible for green seedlings, its absance resulting in albinos which
do not live. (Rangaswami Ayyangar et. al. 1933 b.).

Paspalum scrobiculatum (Ths Kodo Millet).

Albinism. In Paspalum scrobiculatum a case of variegzation
occurred. Its prozzay gave grean szzdlinzgs and albinos in the pro-
portion of about 8 : 1. In thzsucceeding generations, with populations
varying from 500 to 200) a series of ratios from 2.3:1 up to 469:1
was experienced. The tenabls explanations for this bzhaviour are
numerous. But the sezond obszrved fact, that the proportion of
segresating to pure families is about equal, susZasts as most probable
an explanation based on complemsantary factors lying on two or at
most ihree different chromosomnie pairs and functioning in the capacity
of chamical daterminers for the production of chlorophyll.

Panicum miliaceum {The Proso or Common Millet).

Hairiness. In this millet grownasacatch cropinthecold weather
many of the cultivated forms are chararcterisal by hairinzss f)f.degrees.
The commonest is a mzdium hairy type. This type of hairiness has
bzhaved as a dominant to the recessive glabrous forms. B.oth 3:1
and 15: 1 ratio have bz2n met with inlicative of the bi-factorial com-
position of hairiness.

Purple Pigment. Plants with anthocyanin pizment in parts have
given 3: 1 ratios to grezn-throughouts.

Grain Colour. Thsacommonest shades of grain colour in Madras
varieties are dark olive grey and buff yellow. In crosses batween
these two the former colour provel a simple dominant.

Panicum crusgalli var. frumentaccum (The Barn-Yard Millet).

Plant Purple Pigmentation. In this millet there are plants wi?h
and without anthocyanic pizment. The ~pi;,:;n?erltfgd pl:cmts vary in
depth of manifestation. The whol? m:mites.tatlon.ls so light that 1't is
a question of degrees in this limited manifestation, Thz touchiest
parts for this difference are the stigmas and anthers. A good purple
is brought about by two supplementary factors each one of therp of
different dilutions so much so that 3:1and 15: 1 r:?tlos are obtained
for purple and green. One grade of dilution is fairly separable re-
sulting in a 12: 3: 1 ratio of good purple, dilute purplz and green.

Panicle Shapes. The panicle shapes fall into two broad groups,
open and closed, which on crossing give an intermediate. The segre-
aates fall into a rough 1: 2:1 grouping.
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ABSTRACTS
The Vitamin B, and B, contents ot ¢

Whitsilt (Jour. Ind. & g, Chens, Vol. 23, No. 10, s 1Y), By methods of rat growth,
cotton seed meal was found by the author, to be u rich source of vitamin B, and
a fairly good source of vitamin B,., Qg the other hand the cotton sced oil was
found to contain no vitamin at all; the cotton seeyd hulls were found to be as rich
as the meal in vitamin B.., though of vit min B not moch was found in the hulls.
The results tend to indicate th gencral belief, that the seed
coats are richer in vit

seeds themselyves, (M. R, BB
Potato starch. By T. (. Taylor and T,

Vol 55, No. 10, October 1933, . 1218) Pot
bat . amylose or amylopectin, which ;
absent in potato starch. Experiments 4 former impres.
sion that potatyo starch was similar to cureal starches, is due t, the fact that the
ussoclated material in the potato starch granule, &ets disorganised and thus gives
rise to an insoluble material, which i« difficult of dispersion

to the @ -amylose of the cereq] starches. Light has
paper, on the fact, that organic phosphorus  the
clear before, is found to be randomly distributed t
attached tc any amylose fractijon.

otton seed prodycts. v M. L.

» in confirm ition wj
amin contents, than the

J. Schoeh (Jour. Anrey.
ato like miny cerg;

S present in cereg] starches is found to be
of the author show thyt

e, Soc.
s is rich in starch,

and which is similar
also been thrown in this
distribution of which was not
broughout the stareh and not
(M. R. B)
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Amount of residual arsenic on leafy vegetables spraye;i ;vit\l::\;z]rse\;nca_l
o J stV —No. 5
> (The Priil. Agricusiturist Vol N h ,
. icides. By Juin N. Samson ( i o! e &
|:-|s'eA°“:7|2) The experiments which were done on the lelo Wing crops : f(‘ l,‘?')d‘,f.d
L‘ ::O;e (';:Iery Pechay and Mustard, showed that while the;tm.mint o1 :)(.btl eén
Senio do , d on the interval betw
i Y enc f application and o
, depended on the frequency o he inte feen
‘:SGFllSCt 'lp';)licution and the time of harvest, n, amount Of‘ltSIdli\ill atxifex::t}\:rorl:
; " :l to exceed the lowest fatal dose for human beings. Incidenta Y ,,e uthor
Om(]:ludcs from his several trials that dissting is morc costiy than sj»m‘;l-):ln_;tan_nse;t
’ B Q I l ~
iC:lthemseof vegetables like cabbage and mustard more suscept:Me ROB)
attack, the yield is also affected by the insecticide. L RB.

D the Moon affect our Crops. (R. R. Bellumy. The Jour ]umm‘m..Ag:}r‘Ic.

oes Yy ‘ -
Soc. Vol. 37, No, 6, pp. 2912, June 1933). The exp.-riences of thetq‘ucttlzc()ir i:]n he
South Seas. Jis j T v Newspaper 18 extracte s

i i * e I Country Newspoper is

S Seas published in The Ficld, T A : K (racted in thi
SOUt.h.T }'I'Ll)w influence of the moon upon terrestrial Cr)I.ldltIOnS is Stlll. 1‘m‘;)tet;1;
J(f)ull'ndu‘te in LEnglaind while in the Islands this questl(-){l has longhsm‘u. een
(‘) t(t;:g by irreputable experience which the author vc‘nhcd at ﬁr§t am,.m e
§€] inders declare that the plant sap flows upwardsb\vnk; tl};cdw-:;x1rr.1;ggmi)l;L ;qst
o l i N ently timber felle uri 3 1q

ar »n it is on the wane; consequen : '
dOW“W‘”‘: :v}'AheL:;(l)on being full of juice will attract borers z.md w1].l be d.amdlgei
;l\l‘dl‘;er ¥ on. The author had a chance of having this beolief verified in a hu
)y them soon. '
constructed for his own use.

i irs arter of the moon put their greatest strength

" Crops plnn.tc(ild;l:l:’tg \f\l'll'lbitl;lutql:(t)se planted with the declining moon thr.xve

into st(.‘m, et ‘;)n:low ground. Mauaize, sugarcane and bananas are plz\nt'ed during

more Vigorously h%Ie ams, sweet potatoes, manioc, etc., are planted in the Qld.

e new mootlll; l\:t;le ayL;tho; plunted himself behavedaccording to the above belief.
Many crops tha

Fishing is also based on Moon’s phases, in that it affects the movemen’:‘;:f

" 1n§~ R stacea change their shells once in 28 days—a lunar month. e

fish. M'Arlflb‘ erub'ld" f“ {ng in Egypt had a chance of experiencing the eff.ct of

author's wite Whl. t ) itym\y be t-hilt the influence of the moon is n?ore pro-

the motmfm lur\“:““\r.id zonces than in the northern latitudes. ' But it would

noun?t‘;i ]ln- it:t;re(;:ing and may lead to important results if the influence gf) the
;]e:;(t)"::inya:;'iculture is investigated on scientific lines. (M. A.S.

ith a Hen. Lecture by Hutt, F. B, Scicnce No. .2()2.9 (I’re§ide:ntial
e "‘1' h annual meeting of the Poultry Science Association, Michigan.)
address at (he 23‘) 1‘m- of early embryolozy of vertebrates, rests lirgely upon the
Our who'e kHOW“L.‘ gﬁi ich has been accumulated about the development of the
reat body of facks v lll onstrated the circulation of blood was a keen stgdent of
chick. Harvey \:hv(}))(c‘r}?ick In subsequent vears the chick was est,\bllsh'ed z'\s
the embryolofy o t' ; (1 f01; both microscopical und macroscopical studies in
par oxcatiinee the allim;;q;ck has been of service in revealing the processes of
embryology. 11 the L't has figured conspicuously in the study of teratology or
pormul development, | "l‘.he chick embryo could be separated from the maternal
ﬂl)nOl’f"‘d‘ devel()‘{ment'itted to all the influences capable of modifying de'velop-
O e oo wlzln?lle‘al for the purpose. Man’'s knowledge of tl?e physiology
ment and hu‘s: P“’V‘e ’“ "tl clarified by the discovery of mammalian ova and (.)f
of rGDYOdUCUOY’l‘WdS e }wlvere for the first time discovered in the male fowl in
D ’ lhc‘ 11“}?; in the field of buacteriology were first made with fowl
Loor. Pu'Stcur §;~rc;b"\:]:%c<>V¢»red that aged culturcs produce only mild and tempo-
o Whl‘Lh dbl *d‘him to the successful use of attennuated organisms as a
e SYmptO}“b. M: ‘resiqtunce to anthrax and other diseases. The fowl is the
e 'Of bm']ti?;mfufuscm:ch in endocrinology and the existence of the end?Crene
fﬂVOUf‘lt'v’ (\)\})xJ::ir;;t dex:nnnstrated on it. The ease with which it could he subjected
secretion was s
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to the influence 5f hormones of the maile and femile gonads and the use of
thc'z feafther follicle as an indictor of thyroxine, mark this out usa fuvo‘uritc
object 'm these experinients, The modern cra in the field of nutrition was initi-
ated with Beriberi and it was a fowl aguin that tigured in these eurly ;-xpcri-
mex}t.s. In genetics it was the domestic fowl that first bore witness to the appli-
cability of I\'Ie?ndel's laws to the animal kingdom. Tt has proved vulultl)lc material
to the geneticist in sex linkage, disease resistance, crossing over, and the varietys
o.f‘morphological characters which have to be utilized to find out how a gene gi;/e
:]l:e to}tlhbe. chur'dfterl. The 'hen hz'\s thus acquirced aright to stalk with pride-

rough biological laboratories having proved a lass of many parts.  As poultry
men, we respect the hen as being of all domestic animals the most cﬂ"u:io Nt co--'
verter of raw materials into edible food stuffs. In » l :

> a farm it is a valuable source
of revenue and the mainstay in crop failure s

] As biologists, we respect her for
the valuable material she has proved in her constitution to knowledge, (G.N. R)

Gleanings.

The 10th tour of Empi Tar i

t N it X ‘mpire Farmers, organized b
Qheglr;t;sl_l thxor{al Union, has been arranged to take place in the Union o}f’
Sou rica and Southern Rhedesia during the early months of next ve

Farmers’ Empire Tours.

Rancidity i ] N
by runciditytfslr’:]::?:}:;n ;l;eof;(?g;;l(l)(;/;ﬂl;e 01f f()()(lls which are subject to spoilage
: m ¢ 090,000,000 5 feeds and industris
§ub]ect. to rancn-dlty amount to several hundred mfnllioS:S;::Ji'IL‘.l)r(;fli:;tth [:;-:“: "“'C
;)mportdnt role in tl}e devel(?pment of rancidity, This was recently de “y" d‘n
y the department in experiments that led to the granting of iearied
S}:ézvx:etdt;)}lzai(l:ethsr(i}(s)u)vjery available to the American public. The experiments
e imgdnsl tnh(; z(l:leoip(;t;i:r;nzflr:g bctvlvTcn 4,900 and 5.600 Angstrom
R , or @ ating chlorophyll green, prevents or
side)of th?;1;,1(‘)?;0“0;;1:&]9?3(? hand, the parts of the spectrum lyin;i on cithz:'
covery has numerous imu ddbg und hust.en rapcidity.  This photo-chemical dis-
oy fumerous 1 m? late practical applications. Wrapping oil-bearing
wrappers wili do the swe ‘l’lt(;]per shade of green will keep them longer.  Black
e ety Llpp“esktr::) ing because black ubsorbs all wave lengths of light
the utter, lard, nuts, potato chips 4 i
crackers, whole-wheat tlour, corn meal and other i 'p‘ Lo, coukies.
per all the commodities specified become rancid A
discovery should save millions of doll o
U. S. A, Year Book of Agriculture, 1933,

a public-service

In the common wrap-
a relatively short time.  This
ars v ~ )
ars to maaufacturers and consumers.---

Insurance of Cattle and other Livestock by Goods Traj
rain.

notice was issued by the Railway Companies’ The {following

N l Association on Qctoher 10 -
s have bee ¢ i
 Armange Novembe(;. ;u;r;xx;m'dej ‘l;y)the l‘&l'll\\'dy companies of Great Britain to
o O oy ermber 1 nex r,n¢'1 scbmf_me of insurance on most fuvourable terms
by which senders of livisto t“iay L protfzcted against risks incidental to the
ain. The animals which m N

miums and the insurable maximum values covered o be insured, the pre-
:d are -~

Animals, Premiums I
. nsurable maximum
Cattles . value.
o lves ?;d(.l per head. £ 25 per head,
Sheep and Lambs 11 dA " L :
Pigs (Bacon) ... 15 d' " t ,
,, (Porkers) 1; d: ‘ f (; "

Minimum i
premium 2 d. per consignment.
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The insurance covers risk of death or injury (except for disease or destruc-
tion due to foot-and-mouth disease, or under any Contagious Diseases Act, or
death or injury caused by persons participating in any railway strike) whilst the
insured animals are in transit and during loading and unloading. Complaints
must be made in writing within 3 days of delivery and claims within 10 days. The
scheme does not apply to imported livestock sent by rail from British ports. The
scheme is experimental for 1- months and its continuance will depend upon the
support that it obtains from farmers, livestock dealers, butchers and others inte-
rested in the transit of livestock.-—Journ. Min. Agricul. XL, No. 8.

Heat Excluding Roofs. In a paper on “ Radiant Heat” read before the Insti-
tution of Heating and Ventilating Engineers on November 2, Mr. A. F. Dufton
summarised the results which have been obtained at the Building Research Sta-
tion on the relutive merits of various forms of thin roofs as excluders of heat due
to sunshine from the buildings they cover. Most roofing materials absorb about
three-fourths of the sun-light that falls on them; for example, red tiles 67 per
cent., blue slates 85 per cent., red asbestos tiles 74 per cent., old roofing lead 77
per cent., bituminised felt 89 per cent., galvanised iron when new 65 per cent., and
when old and dirty 91 per cent. Whitewashing the upper surface of any one of
these reduces the absorption considerably, for example, that of the dirty iron to
26 per cent. A glass roof under which the temperature was 188 F. when the tem-
perature outside was 70°F. in the shade, when given two coats of whitewash on its
top sucface showed a temperature underneath of only 103°F. Mr. Dufton has not
been able to detect that the rays from an incandescent electric light relieve the
congestion of the nose produced by the radiation from an electric fire, although
Sir Leonard Hill stated some time ago (Times, August 13) that they have this pro-
perty.--Nature No. 3291, p. 816,

Alligator Breeding. The first alligator breeding farm in Germany is at Icking
on the Isar (Upper Bavaria). By crossing different kinds (the process being kept
a secret) hybrids have been successfully obtained which are resistant to every
kind of climate. The object is to produce a crocodile skin which is durable, and
unexceptionable in respect of colour, thickness, markings. etc.—-Internotional
Review of Agricidture, XX, No. 5, (Manx 1920).

Crop and Trade Reports.

Castor Cfop——-Madl‘aS—"1933———FirSt or Final Report. The average of the
arrears under castor in the Madras Presidency during the five vears ending 1931--32

has represented 22 per cent of the total area under castor in India.

2. The area under castor in the Madras Presidency up to the 25th November
1933 is estimated at 319 400 acres. When co>mpared with the area of 333.60V acres
estimated for the corresponding period of last year, it reveals a decrease of 4.3 per
cent. The estimate for last year fell short of the actual area of 355,373 acres by
6.1 per cent.

3. The decrease is general outside Ganjam, Vizagapatam, Tanjore and
Malabar

4. ‘The yield is expected to be 98 per cent of the normal as against 102 per cent
in the previous year according to the season and crop report.  On this basis, the
yield is estimated at 32,700 tons as against 34,700 tons estimated for the correspon-
ding period of last year and 37,510 tons estimated in the season and crop report
of last vear.
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5. The wholesale price of castor seed per Imperial maund of 82—2/7 1b. as
reported from important markets towards the close of November 1933 Wt'lS
Rs. 3—14—0 in Vizagapatam, Rs.3—13--0 in Vizianagaram and Rs 3--11—0 in
Trichinopoly, It ranged from Rs. 3—3—0 to Rs. 3—10--0 in other markets.

Groundnut Crop—Madras—1933 —Fourth or Final Repart. The ﬂverage‘ of
the areas under groundnut in the Madras Presidency during the five years ’endmg
1931—'32 represents 51.5 per cent of the total area under groundnut in India.

2. The area sown with groundnut in the Presidency in 1933 is estimated at
3,830,400 acres. When compared with the corresponding estimate of 3,494,100
acres for the previous year and the area of 3,51¢,679 acres as per season and Crop
report of fasli 1342, this reveals an increase of 7.6 and 8.9 per cent respectively.
The estimated area for this year is in excess of the normal area of 3,068,100 acres

by nearly 25 per cent. The increase was general outside Ganjam, East Godavari.
Kurnool, and Cuddapah.
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3. The harvesting of summer and e

arly crop of groundnut was finished by
October.

The harvesting of the winter or main crop is proceeding. The crop
was normal orabove noermal in the Circars (Gunturexcepted), Nellore, Coimbatore
and the South (Tanjore exceptzd) and below normil in the other districts. In
South Arcot, the yield is expected to be only 55 per cent of the normal due
mainly to insect attack and insufficient and unfavourable rainfall. The seasonal
factor for the Presidency works out to 89 per cent of the average as against 98
per cent in the previous year. On this basis, the yield is expected to be 1,710,900
tons of unshelled nuts as against 1,728,910 tons in the previ,us year, a decrease
of one per cent. The yield in an average year js estimated at 1,534.05) tons.

4. The wholesale price of groundnut shelled per
82—2/7 1b. as reported from important markets tow
1933, was Rs.3—10—0 in Cuddalore, Rs.3-—6—0 in Vizagapatam and Nandyal

and Rs.2—10—0 to Rs. 3—5—0 in the other districts. When compared with the

prices of October 1933, these prices reveal a rise of 17 per cent in Nandyal, and
a fall of 12 to 15 per cent. in Vellore and Salem, 2 per cent in Adoni and 8 to 9 per
cent in the other stations.

Imperial miund of
ards the close of December

Cotto!\ Crop—-Madras, 1833 -34 —Intermediate report. The condition of
the standing crop is satisfactory exc

t ept in Tinnevelly where the late sown crop
is reported to have suffered from the heavy rains soon after sowing snd the
continued drought in December.,

2. Pickings of the early sown cotton in the Deccan sre almost complete and
the vield is reported to be below normal,

3. The wholesale price of cotton

h lint per imperial maund of 82--2/7 1b. as
reported from important markets tow

ards the close of December 1933 was about
Rs. 15—5—0 for Cocanadas, Rs. 15—10—9 for Red Northerns, Rs. 16—-8—0 for

White Northerns. Rs. 13-13-0 for Westerns Rs. 21—8—0 for Cambodia, Rs. 20-7-0
for Coimbatore Karunganni, Rs. 20—11—0 for Tinnevelli Karunganni Rs. 17—0--0
for Nadam, and Rs. 19—13-0 for Tinnevelly cotton. When compared with the
prices in the previous month, the prices of Northerns and Nadam are stationary.
They are higher by about one per cent for Cocanadas, 8 per cent for Tinnevelly
Karunganni and 11 per cent for Tinnevelljes, The prices of other varieties viz.
Westerns, Cambodia and Coimbatore Karunganni, reveala fall of about1to3
per cent.

Paddy Crop-——Madras~—1933-—34—-lntermediatc Report. The muin crop of
paddy has been harvested in parts of the Circars, Deccan and the West Coast.
The yield is repurted to be generally normal outside East Godavari, West
Godavari, Guntur and Kurnool where it is reported to he slightly helow normal.
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i i i is satisfactory except in parts of
condition of the standing main crop ;
h f} :-?tic Salem and Tanjore where the heavy rains zznfi cyclone Ofdl\'{?"]zg‘ing
hos :lzgimtly’ damaged the crop. In parts of Cuddapah, (,01mbat01:e an \ ri
hzr; the crop is reported to have been affected to some extent by insects.
p

3. The wholesale price of paddy per Imperial Maund of 822 7Rl;) ;s_z;i;_):)(;'tc;ﬂ
{ i ortant markets towards the close of December was' . 0
oyl 2—5-—0 in Negapatam and Tinnevelly, Rs. 2—3—0 in Cuddapa
Ny, —2 0 in Cuddalore, Rs. 2—0—0 in Vellore and Salem and .ranged
Nellors, X 2“0 ;; Rs. 1—14—0 in the other markets. When compare.d with the
frqm R l—6__d for N.ovember 1933, these prices are stationary in Vnzagapata}n,
D D hen da. Masulipatam, Nandyal, Vellore, Trichinopoly and Cochin.
Cocanada Bezwl? 6'—3!'4 per cent in Berhampore and Ellore and by 1214 per cex.mt
B low‘flth ; hav‘e risen by 35 per cent in Negapatam, 15 to 16 per cent in
o Gu‘;tu:and T?:nevelly, 10 to 11 per cent in Cuddapih and Salem and 5 to 6 per
feundtdiano;lellore, Kumbakonam and Madura.

e — —19. —7 T F f the areas
-34 hird Report. The average O
Gingelly Crop Madras—1933-3 i : . ot 3
unde igingelly in the Madras Presidency durmg' the ﬁ.fe yea.rs ending 1931—3
rersents 12'3 per cent of the total area under gingelly in India.
rep

. < & 1at
2 1 he area wn Wlth n el Y 2Jth D Cembel 933 is estimatec
SO g g 1 up to the e 1 . €
608, 000 acres. W hen compar ed with the area Of 634,500 acres estlmdted fOI th(‘,
orrespondlllg p year, it rev e:llS a decreas e 0[ 42 per cent.
C er 10d Of last

i i ircars, Kurnool, Trichinopoly,
> dec'reﬂseellsl gel’?}::lm:)i(::ecg-tolpnh::eb;n harvested except in the south
Ramnad anc Tmntei‘; iny;.)rogress. The yield is reported to be .either normal, or
where the h"“YeSG'm'"lm Vizagapatam, Kurnool, Cuddapah, Conmbat_ore‘. Ramnad,
al?ove . :inSo;Jtl,; K'anara and below normal in the other districts. The
Tmsr:;:i“fya:tr:)r for the Presidency works out to 96 per cent (3 tlt\sisavbear:iz:et::
ne i eriod of last year. n ot
1‘8“‘]‘:5: Zztri’;ra:eegta?;r‘) t:;:) (t:((::nl;e::gg:il:i g3,600 tons for the corresponding period
vie 1 ’

of last vear, a decrease of 5 per cent.

er Crop— — Fi The area under ginger in 1933 is
Ging p—Madras—1933 Final report. ] :

e 'mal ted :\t {0 800 acres in Malabar as against 10,165 acres in the previous year.
sti . s y

asonal factor is estimated to be normal and the crop is expected
?. ldTihg(;)etons of dry ginger as against 3,700 toas in the previous year.
to yield 3,

he wholesale price of dry ginger at Calicut towards the close of November
3. Thew S :
1933 was Rs. 7---10—0 per Imperial Maund.

i der pepper in 1933
—_ _1933—Final Report. The area un :
Pepp.er (.;rop fM;;:"i:;ar and South Kuanara is estimated at‘89,5)() acres ;n.
M thlf d‘sn;llcgslo((; acres in South Kanara as against 89,485 acres in Malabar 7,583
Malabar an

i i ar.
acres in South Kanara in the previous ye

: the * Pollu” disease; the flushing was

z The DA (r;dz:ll:;l:ir::: zl?ee;(tl?:gb:f spikes. The harvest commenced t9~
AT Sﬂ ember. The seasonai factor is estimated to be ?0 per cent in
waxds ihe em})(())f erezent in‘South Kanara. On this basis, the yield. is expec
M ) fcl:r Malabar and 1,090 tons for South Kanara as “@,‘y’ B
?grll(\):iggbznund 1,200 tons for South Kanara estimated in the preyio

orted from
—0 in Calicut

G

uT '

kY

¥ i f pepper per Imperial Mau

. The wholesale price o
im 3rtant markets towards the close of Decemper 33 was Rs
Rs.p17/~ in Tellicherry and Rs. 14—3—0in Cochin. Ny

pov W N

“-r o,
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Raw Cotton in the Madyras Presidency.
Receipt of logse cotton at presses and syinniig mills.
R | !
From 1—2—33 ¢, { 1—2—-33 to i 1—-2-33to { 1--2—-33 to ||
15—12—-33 22—12— 3! 29-12—-33 5—1-34
Bales Bales | Bules '! Bales
T S e e
456,5 9 | 459183 | 461,337 ' 463,992 as against an
i ‘ ! | estimate of
. R i ' 1,600 b S 1
Receipts in the correspond. : | ! ‘ 4102?300 o)fllt;bem
ing periods of the previous | ! ‘ ! total crop of
year, 415271 ; 419,199 424,529 ( 425383 ’ 1932—-33.

Pressed eotton received at
Spinning m'lis 278,970

283,852 288,031 292247

Exported by sea 150,630 150 915 151,904

| |
| 153,252 :

Imported by sea mainly g
from Bombay and Karachi i ’
4813 | 42245 42,840 43,030 |

e —

Bales =410 pounds,

ctorresponbence.
]

ssentiat for cultivation of
Mr. K. Suryanaravonanrt v, Sidisntum P, O, West Goda

Ginyer is cultivated in portions of Amal
Godavari Delta, under the shade of cocoanut
There is a great demand in the delt
at present from Koluvai in Nellore District and other p}
are also high and hence, there has b_en g tendency
duce this crop to other pirts of the delta, in suitat
irrigation facilities. But, because it js culti
only under shade, there
without any sort of shade.
me know

(1) Whether shade, or covering the heds after
repeating the operation a number of times
tial for the successful growth of ginger »

(2) Is not the yield less when ginger is grown under
crop ? If so, what is the principle for growing ginge
Amalapur and Narasapur 7 If shade is essential

Ginger--Is shade e

TLAri, Writes :-
apur and Narasapur T
and citrus topes, for g
a for green ginger which hus to

alugs in the
reen ginger.
be imported
aces. The prevailing rates
among the ryots (o intro-
ile soils with drainage and
' vated in Amalapur and Narasapur
18 a doubt whether it ¢ n be grown in open sp.ce,
I will therefore be thankful if you wonld kindly let

planting, with green Je

. ! af and
v as 18 done in the we

St caast, is essen.

the shade of some other
runder shade in parts of

, 1S it throughout the life of the
. Hmger, or only at certain stages of growth ? Wh a1 Shade

at ave the suitahle
under the shade of coCoanut or

af is necessary, what are the most
Te¢ are no forests jn the tract 7

ns for finger and do the Godavari

A . . annual shade

ereps, when it is not possible to grow ginger

citfyus'j""lf_ covering the beds with green le

suitablé mecn_]ea\tycrops for the delta, as the
(3) What dre the best climatic conditio

conditions suit ginger well 3

< ¥
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Mr. K. T. Alwa, Deputy Director of Agriculture, VII Circle, Tellicherry,
answers i~ - o . .

Shade is not absolutely necessary for ginger, perhaps it withstands a certalr:
amount of shade and in the Godavari Delta, it is grown.as a catch crop {nhc?c.oa
:ut and fruit gardens, In the west coast it is grown in the open on 'hxg - yu‘xlg
lands as a rain-fed crop. Leaf-mulching is given in Malabar, bet::alus:. 1tg:: 2:2;5

i th Kanara, successfu in

in plenty and is a cheap manure, In Sou es ] Zer
arl‘)let:liel; wi}trhout any leaf mulch at all, although the condltm.ns are similar to
:;Vlahbar Cattle manure and ashes are also applied for the crop in the W?St coas‘t.

The conditions required for ginger cultivation are well-drained soil, humid
atmosphere good manuring and moderate irrigation. . -

Mr. S. Narayaniah, Assistant Lecturer in Agriculture, Agricultural College,

oli i s follows -

also replies the above queries a . ‘

Shade is not absolutely essentia! for ginzer. In l:‘ot places however,.dl.x:?tg:
the middle of a hot day, covering the crop is essential when’ the crop is ;) blé

., . o ae
early stuges. The Tamil saying “ Qg @an’i b Lfd@am,t.,,a) hov(v’l‘}tl;atngeatw()
i i : i ic) should go to s
ss of ginger will be made up in the turmeric : : 1at i

::'osps qfe :ener,llly grown together and the quicker-growing turmeric just pro
vides the necessary shade for the ginger during the early stages.

I

An Improved Furnace for Boiling Sugar.cane Juuc:.
] ] ] e, Srir rites :-
Mr. S. Raghava Axyengor, Retived District Judge, Srivangam, w

During 1932-1933, we were using 2 s?t§ of Sindewahi furnz;ctii::;(tihinmaucl::r)(l:
pans (two) in each for boiling suga'rca;e.Jm:::é l’f:fel);tw::uzc:lnby T
e ot \l?\l/]:t\il::i::zzst &cl(l))’llc:algebolir in the course of twelve hours the ju'ice
Depal'tment_- bout four hours with our small power crusher e.xtractmg
S llr;)eﬂ of juice per hour. So we were thinking of revertmg Fo a
ﬁbO_Ut 7;)0 tr furnaces. But in October 1933, my triend Mr.S. R, Sr'mlvasa
e colil'rl‘)ra};ian Agricultural College, Coimbatore, suggested a design of a
Ayyﬂngalj» le which’would combine the merits of the country furnace. He gave
n de ful:ndflc f the proposed furnace. We thought that the same may be trlefi
adescx.lptlonouested him to construct in our village Olaithever.ayﬂn Pettai,
and 'SO We_ :e'(it a furnace according to the design suggested by him. He was
Tflnloré DIZ 1': 'do so eirly in December. We began to use the furna(.:e from
kll)n?xte:}?:glzzm (;)ecember 1933 and worked it till st January. We found it to be
abo

- working satisfactorily. The furnace is now used by my tenants,

i might try the furnace, with advantage, I have

As 1 Cons.ldeg c‘lzgcfri(:)ttl;?);sof tge sami for publication in your journfﬂ. The
ventured' to give lar. 4 feet 6 ins. long, 2feet 3 ins. broad, and 2 feet 6 Ens. deep
furnacehls rect.angu Lr';ting to the full length of the bottom. There is an ash
T 11'0}:1 nr‘ate which also provides air draught for the furnace. The
N belO\fN : cci is :a smail feedhole near the grating located in the front
n30uth Phe e (;ll:nla is provided with an iron shutter, in order to close the hole
ide 'Tl'le e Ode Ogrer the furnace 2small rectangular pans are placed. A
e noht useoc;d gradient is built behind the furnace. In this flue two pans
o aced o nbi)iﬂd the other. There are baffle walls across the flue passage
fu-e - 0;13‘ s to deflect the hcat towards the bottom of the large pans. At
:g:z::;lrpe::i of the flue a tall chimney is built for the discharge of the flue gas

igher level.

™ ﬂ’?‘;)geh first two pans are rectangular in shape 1r3ensuri.ng 3 feet by }2) feetgl‘aiv
1 foot. The 2 bigger pans now used are circular with a diameter of about 5'4
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feet {(ordinarily one big pan will do). The first two pans which are dircetly over
the fire, are used for concentration of the juice to jaggery. We boil in each of
the 2 small pans 150 lbs. of cold juice. It took generally about 214 hours for the
first charges in the two pans, to concentrite into jaggery. Meanwhile the juice
stored in the two big pans gets heated and begins to boil with the hot gas of the
flue. The removal of scum is also done as far as possible in those pans. The
boiled juice is later on transferred to the smaller puns in small quantities. The
second charge in the smaller pans comes down to jaggery consistency in about
114 to 2 hours. Later on we took only 453 minutes for cach charge. With ease
we were able to boil down 8 to 10 charges in each of the 2 small pans in 12 hours
(9 A. M.—9 P. M.}, The quantity of juice boiled was about 2,100 Ibs. In summer,
I believe we may be able to boil aearly 3,500 Ibs. of juice in 12 hours; while in
one Sindewahi furnace we could boil about a third of the quantity. Moreover in
the Sindewahi furnace the man who feeds the furnace had to be constantly and
steadily feeding the furnace. A little slackness led to further deluy. Whereas
in this furnace the man has ample time to look about, us he is feeding according
to the country method with trash and megass. We found that there was a farge
quantity of megass remaining after the juice is boiled. As the quantity of juice
to be handled in each pan is small, the men were able to deat with the jaggery
easily. The men had also steady work throughout the day instead of having to
work very hard for a little time when the syrup is transferred into the jageery
mould; and then to remain idle for a long time waiting for the next operation
of a similar kind.

Ample benefit can be derived from this furnace even if there is no power

By using a storage pin the juice nced not remain cool until the smaller

crusher.
Consequently the boiling of the juice

pan is ready. ‘Uhe flue heat is not wasted.
need not continue for a long time after the bulls have ceased to work.

Instead of the rectangular small pans, circular small pans may be used.

The cost of the furnace without the chimney and pans come to about Rs. 30
as burnt bricks were used. The inside of the furnuce was plastered with a thin
coat of cement. It is believed that the cement coating conserves the heat. In
fields a smaller furnace may be constructed with unburnt bricks.

Mr. Srinivasa Iyengar, [ have no doubt, will furnish the particulars necessary
to build a furnace permanent or temporary,

{In publishing the above letter, we note with pleasure that the correspondent
has placed his experiences betore our readers, and welcome similar notes from
others as well, regarding other improvements suggested to them by the Depart-
ment. For the benefit of our readers, we might inform that the s ime furnace has
been constructed at the Central Farm, Coimbuatare during the month and is being

tried. Fd. M. A7)

College Mews & MNMotces.

The College reopened after Christmas on the Ard. Januuary

Students’ Corner,
Class I accompanied by Messrs,

and immediately two classes went out on tour.
S. Narayanayya and P. N. Krishna Iyer visited Anakapalle. Samalkota, Rajah-
mundri, Bezwada, Guntur, Nandyal and Bangalore. Class T proceeded to the
south of the peninsula and after visiting en route, ‘Tinnevelly, Nugerkoil, Trivan-
drum and Quilon, returned to headquarters vin, Aleppey, Ernikutam and Trichur.
Messrs, H. Shiva Rao, S. N. Chandrasekhra fyer and K. K. Nambiar accompanied

this class,

]
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As the students returned only on 17th. there was not much of athletic acti-
vity in evidence, but at the end of the month, a beginning was made with the
inter tutorial hockey and cricket tournaments,
Change ia Principalship. On the 16th, Mr. R. C, Broadfoot took charge ss Princi-
pal from Mr. S. Sundararaman who from October 23rd last, had been holding

additional charge of the post.
Science Congress, Messrs. G. N. Rangaswami Iyyangar, K. Ramiah, and Dr. T. V.
Ramakrishna lyer attended the session of the Indian Science Congress held in

the first week of Junuary at Bombay.

Cream Jaggery Manufacture—A Demonstration. During the month, a demonstration
on the manufacture of cream jaggery using the activated charcoal was given for
the benefit of giving training to a number of demonstrators and demonstration
maistries who had been deputed from the moffusil for the purpose.

Ofticers’ Club. The annual meeting for the election of office bearers of the club
came off on the 20th. when the following were elected. President Mr. G, N. Ran-
gaswami Ayyangar, Vice President Mr. T. S. Ramasubramanian, Secretary S. Rama-
chandran, Committee Members Messrs. V. T. Subbiah Mudaliar, C. S. Krishnaswami
and M. K, Krishnaswami.

Association of Economic Biologists, The annual meeting and tea came off on 27th
when the retiring president Mr. G. N. Rangaswami Ayyangar delivered a lecture
on *“ The Biological outlook.”” The following were elected to hold office for the
current year: Prosident Mr, N. L. Dutt, Vice President Rao Bahadur B, Viswa Nath,
Scerctary Mr. K Ramiah, Commitiee Members Messrs. G. N, Rangaswami Ayyangar

and K. M. Thomas.

Visitors. Rao Bahadur M R. Ramaswami Sivan, Retired Principal, Mr. K. Ra-
ghavachari, Asst. Director of Agriculture, Salem, Mr. S. Rama Rao, Agricultural
Demonstrator, Chittoor, Mr. T. N. Balasubramaniam. Agricultural Demonstrator,
Lalgudi,and Mr. N.V. Kaaittkar, Chief Investigation Officer, Dry "armingz Scheme,
Sholapur, visited the estate during the month, Mr. M. R Ramaswami Sivan
talked under the auspices of the Students’ club on the 23th. on the * Scope for the
students of agriculture in the life of the country ™. Mr. Kanitkar spoke under
the auspices of the Union, on “Dry Farming” an the 30¢h.

Friends and well-wishers of Mr, M. Sanyasi Raju will be glad to

Arrivals,
Mr. Raju

know that he has returned from America and joined daty oa the 27th.
has taken his M. Sc. degree at the University of Wisconsin.

Extension of term. It is understood that Rao Sahib Y. Ramachandra Rao's term
of office as Locusts Entomologist and Mr. T. Murari's term as Superintendent,
f.ive-stock station have been extended, each for one vear.
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RAINFALL DATA

-~ QD+
o QY o o
< g|Depar- = = ‘g' Dtepnr- E :
: E .
Division|  Station |3 2 ;‘:(:; ,-_”; § Division| ~Station |2 f:;:x ~ §
< g|normal |5 ¢ < §{normal| § g
e 2N e | )
Circars |Gopalpore 00| -19 [54'7{South  |Negapatam 831 -77 | 443
Berhampore * | 00 00 {591 Aduthurai 88y ~-04 | 343
Calingapatam | 1'1] -2'7 446 Madura 04! +06 | 361
Vizagapatam | 03{ -18 {296 Pamban 40| -86 | 242
Anakapalli* 01| -02 |465 Koilpatti " o1l -27 | 271
Samalkota™® 21 +18 [349 Palamkottah | 07| +0'5 | 346
Cocanada 271 221352
Maruteru® 161 +14 {432 ‘
Masulipatam | 19 00 |43 7}West ‘Trivandrum 08| -25 [1196
Guntur * 0'5{ +0'4 1339} Coast [Cochin 09| -07 |1558
Pattambi * 19| +05 {1398
Ceded |Kurnool 12] +28 1282 Calicut 03] -39 (1677
Dists. |Nandyal* 06| +03 |329 Taliparamba * | 11 00 |190'1
Hagari* 08 -14 (263 Kasargode * 87| +80 (1686
Bellary 09} --01 1374 Nileshwar* 191 +09 11692
Cuddapah 15| --03 {241 Mangalore 62| +46 |167°2
Anantapur 1'6 e |286 !
CarnaticNellore 77| +06 [533Mysore [Chitaldrug 53 +32 1 418
Madras 150] +06 [39°7] and Bangalore P22 -10 | 413
Palakuppam * ]10'1] +49 {406} Coorg {Mysore 170 12 394
Palur* 11'3| +53 {475 Mercara 15, -12 /1612
Cuddalore 67} -98 1387 ;
Hills. Kodaikanal '35} -20 | 734
Central [Vellore 661 -16 273 Coonoor * P 1
Sulem 410 +14 493 Kallar* "39] -~-12: 865
Coimbatore | 0°5{ ~20 [27°0 Ootacamund” : 43} +0'5 | 660
Coimbatore Nanjanad 120 -02 ] 58
Res. Inst.* | 04 .. 13001 ™
‘Trichinopoly | 401 -20 387[Central [Hosur cattle :
Ie farm * l 331 +22 300
|

* Meteorological Stations of the Agricultural Department,

Summary of weather conditions: In South-east Madras, a few scattered showers
were received during the first week of the month followed by a spell of dry
weather till the 11th. Then conditions became unsettled in S)uth- west Bay of
Bengal to East Ceylon on 11th and a depression formed theire by the 12th evening
within one degree of Lat. 9" N, Long. 83’ E. The depression intensified into a very
severe cyclone by 14th morning and was centred now within one degree of
Lat. 10° N and Long. 821" E. Moving north-westwards the cyclone crossed the
Coromandel coast near Cuddalore on the 15th evening and lay as a depression
over South-east Madras on the 16th. [t there filled up on the next day but induced
unsettled conditions in South-east Arabian Sea of Kanara. The unsettled
conditions moved northwirds on the 18th and were located of Konkan, then
becoming unimportant after causing widespread rain in the Northwest Peninsula
on the 20th.

This cyclonic disturbance was responsible for widespread rains in South-east
Madras and Mysore between 14th and 16th it being particularly heavy in
Nellore, Madras, Chingleput and Arcot districts. With the northward movement
of unsettled conditions rainfall extended into Kanara. Konkan, Deccan, North
Madras Coast, West Central Frovince, Central India. East Rajputana and Gujerat.
The cvclonic efect was of the ma:t devastiting character in the region of its
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activity. resulting in extensive damage to crops as well as to prop:rty. The
disippzarance of thz Cy:lon2 was closzly marked by the appearance of dry
weather conditions in the Peninsula over the rest of the month,

Western disturbances were of fregquent occurrence asin thz previous month;
hut some of them were of sufficient inteusity as to cause heavy precipitation of
snow or rain in the region of its activity. The fiest distrubince during the early
part of the month caused rain in the North-West Frontier Province and South
West Punjab and filled up rapidly over the Punjab on the 4th. The next one
which originated on 8th passed Eastwards across Northern India after causing
scattered showers in and near the Punjub—Kumaon Hills on the 11th and a few
falls in Assam on the 12th. The third of the sesries passed away eastwards
through extreme north on the 15th witho 1t giving any precipitation. The fourth
one caused scattered light showers in North Baluchistan on 19th and extension
of cloud towards Kashmir on 20th and passed away Eastwards without any rain.
The fifth distrubance which filled over Sind on the 24th caused scattered light
showers near Kashmir. The last western disturbance of the month was of
some intensity which led to the formation of a trough of low pressure from
Baluchistan, Lower Sind to Punjab on 28th which caused a few falls of rain or
snow in Kashmir on the 29th and became unimportant during the next day.

The first fortnight of the month was marked by defective humidity, the

“maximum and minimum termperatures remaining below normal. With the

approach of the middle of the month, consequent upon the widespread rains due
to cyclonic weather, the humidity showed a tendency to rise and continued to be
in excess till about the end of the month. Whereas the maximum temperatures
were below normal, the minimum inclining to be above normal. About the 27th
the temperatures returned to normal, the minimum alone tending to be below
normal over the rest of the month.

The rainfall was below normal throughout the presidency except in those
places which were influenced by the cyclone where the rainfall was in excess.
Unusually heavy rain has been experienced along the west coast specially in
parts of Malabar and Mangalore where marked excesses have been recorded. The
heaviest falls recorded during the month were: Madras 64" (16th), Vellore
51% (16th), Nellore 49" (16th), Negapatam 47" (16th), Madras 55" (17th) Pudukottah
(Trichinopoly) 83" (17th), Mangalore 6'0” (18th), Chitaldrug 4:3” (18th).

Weather Report of the Research Instilate observatory: Report No. 12/33.

Absolu'e maximum in shade 80:0° F.
Absolute minimum in shade 575" T.
Mean maximum in shade 843  F.
Mean minimum in shade 6547 .
Rainfall during the month 0-44"
Heaviest fall in 24 hours 0387
Number of rainy days 1

Mean daily wind velocity 24 M. I, 1.
Mean humidity 79,
Total hours of bright sunshine 2472 hrs.
Mean daily hours of bright sunshine 80 hrs.

General weather conditions. The pressure was steady throughout the month
except for two days in the middle of the month when a sudden fall in pressure
was recorded as a result of the cyclone in South Fast Madras. The cyclonic
cffect was partially experienced here on the 15th and 16th when an overcast sky
with strong winds was noticed followed by a rainfall of nearly 38 cents. The
humidity was in defect. The temperatures were above normal throughout the
month except for a recorded minimum of 57°5° on the 30th which was 55’ below
the one recorded the previous day. Nights were chill towards the end of the

month, C.V.R, &°T.S. L.



Departmental Notification.

Postings and transfers.  Mr. K. Ramaswami Avyar on return from leave is posted
for Pulichai cotton eradication work with headquarters at Virudunagar, Mr. P, S,
Athmarama Ayyar is transferred to Coimbatore to offciate as I. M. Central Farm.
Mr. A. Narahari Rao is posted to A. R. S. Anakapalle to do Poultry Breeding work
Mr, K. Varadachari F. M. Palur is transferred as additional A, D. Tiruvellore to
do rural recounstruction work,

Leave / Cirele.  Ms. S. Ramaswami, ‘Batany Asst, Anakapalle, extension of
L. A. P. on medical certificate for 6 weeks from 12—~12—33.

Gazctte Notifications, Mr, K. M. Thomas, Upper Subordinate, il grade, Science
Section, to officiate as Assistunt Mycologist, Coimbatore. from the date of taking
charge, vice Mr. 8, R. Venkatakrishna Mudaliar, granted leave, Mr. (. Ramaswami
Naidu, Assistant Director of Agriculture, Cuddalore leave on average pay with-
out medical certificate for two months from 3rd Junuary 1934 with permission to
prefix the Christmas and New Year holidays of 1933—31 subject to the conditions
laid down in the subsidiary rules. The High Commissioner for India hus granted
to Mr. P. Venkataramiah, Assistant Agricultural Chemist, Coimbatore, extension
of leave for three mouths from the 27th ultimo.  Mr. R, C. Brodicot, Head-
quarters Deputy Director of Agriculture, Muadras, to offici ite as Principal, Agri-
cultural College, Coimbatare, vice Mr., D, Ananda Rao, on other duty as Director
of Agriculture. Mr. K. Gopalakrishna Raju, Deputy Director of Agriculture
{provisionally substantive), I Circle, Guntur, to officiate as Headquarters Deputy
Director of Agriculture, Madras. Mr. T. Bhuduvidya Rao Naidn, Assistant
tirector of Agriculture, Guntur, to be Assistant Director in charge of 1 Circle,
Guntur. Mr. A, Chinnatambi Pillai, Agricultural Demaunstrator, 1 Grade, to
officiate as Assistant Director of Agriculture, Guntur, Mz, P. Subramaniom,
Agricultural Demonstrator, I Grade, to officiate as Assistant Director of Agri-
culture, Cuddalore, vice Mr, . Ramaswami Naidu, granted leave,

{From this volume oaward, 121ve notifications of oficers far pariods less thau
two months will not be published in these columns. Promotions, postings,
transfers, confirmations ete., will however continue to he published. -~ 7. 31, A, )]

ADDITIONS TO THE LIBRARY, OCTOBER 1933

A. Books.

1. Forage Plants and their Culture. P.ip rC. V. (1931).‘ 2. dThle Pfoﬁ;f:bXe
Sulture of Vegetables for Market Girdens, Smill Holders an Od“ehi Ro:;(;‘:'
Sorith (1932). 3. The Culture of Vegetables and‘Flowers fr?m see-saané ) ~1(;:
13th Ecin. Sutton & Sons (1933). 4. The New Ihgscmted ‘(u‘lrdemxr},_? o n{)}f;rt
qedia. Sudedd R, (1932). 5. Methods and Mater.mls of Chinese Ta ‘e 19.‘;3‘)
gulture. Mcchere Fo A, (1933). 6. Spices and Condiments. Rcd;:'rovu Més. évm:hi
7. Roadside Planting. Road Beautifyving Associsfion Pub. (1){:0).f tb. vt
Weather—~Part V—Tabulation. Biiss 2. W, (1932).‘ 9. ‘Handb?o .0 . ; ,(1932)
tions Mustrating Pumping Machinery—Part I——Hxstorxcﬂ; Wf;tcog‘ 1 .thue.‘
10. England Agricultural Marketing A;t“'of“li?&\ (19333;' h (.1930‘;1 13; C:eege:
Selecti reeding and Management, Yopp W, W. & Novans WL / .12 s
[b';:;;ﬂ:g ;(Zearini and Generat Management. Applovard ]\i. (I?SZ). Cl3’, ) ljf‘\c:n.;\:l
Sheep Farming. Norris T. C (1933). 14, St:x D'eterm%)xmtixon’. an; t;;-i;;g m
(1933). 15. Studies on the Development and Sl(t:);:stlx)on ;); i ihrgrr:;t ;ios‘( g 0

Sattle Breeding Industry.  Fngeler W. ( - 15 , R
g]iiez(;sgsﬂof the Small Domestic AnimnISer;d L(in’ Re\;xsi(’i. 1{3"“(’1’;32‘) 0. Yg (1‘?}1)@

itami and their Dietary Essentials. Avkrop LR . 18
iZé];xXgr:n:)lfnsFood to Diseases. Div.n 8. (19:32). 19. (,yml‘oglca‘d Teil;r;ﬁ:ca
Boker J. R. (1933}, 20 Plant Ecology. Leact W. (1933). 2L ’?(Jrelr‘rlllmgieeen L‘e_n-,
¢t lora of Tropical Africa—Vol, 1X~1’§. 5})‘. P;-;zm II;, (f9;3(2 Tzzio;)m e 23r mow‘er:
T aj ctivities of Plants in Sunlight. Mav Dorgal D. T. (1930 X we
11:51: ll)\;[z:lri(t]:—fl’art Il of an Introduction to S%ructural Botgn}f»«i?th Ergf:s &ez}xs;g:
Scotf 1. H. (1932). 24. Proceedings of the Slxth Intgrnatlonj' ,on‘g 3 ”
o Vols. 1 & Il. (1932). .5. An Intreduction to Biology. Col¢ E.C. (1933).“ .
ffcs o-ts" of t‘he Living Cell: Experimental Researches in Biology. Turch z-.‘Bj
(11};;3;'\(' Zl;m Evolution, Fact and Theory (Compilation). Wells H. G. ‘Iiiu.\‘luy.}]‘ ?(;
well ~‘G . (1932). 28. Fighting the Insects: 'The Story.of an %f)tom(y) og;r:, -

N bA . O. (1933). 29, Insects: Man’s Chief Competitors. I'I\uzt w. b. &

Howtmf ‘Lf i1932) ESO. Recent Advances in Pathology. Hadficld G. & Garrod L.I?.
gft)?z()lu gl “khvto;;atho}ogical and Botanieal Resea;c};;dM;thgds.] R;xutz;'ns(lflgl};.

33, . ' : ricultural Chemistry—5th Ed. Revd. 7Ingle £1. :
%g;sstlxgiicﬁ Il‘u‘dx?:}::‘llogiiﬁa A Digest 0( Chemistry.and its l'ndusfrial App]'nra-
tions cdn. Kingsett C0 1. (1932 34 Kostychevs Chem.xcal Plant Ph)s_m-
tions—5th L‘ ] Tr ?1931). 35. Low emperature Carbonisation: Narrow Brick
Pl L-ym:;c‘ejli“uel' Research Station. (1933). 36. An Essay on the Nature‘ﬂnd
R.eto.rts‘ dt~ f Economic Science. Robbins L. (1932} 37 MuSC}J]:\r Work,
S}i{{llﬁtaﬂbe 1: aver Crowden C. P. (1932). 38, Pitman’s Commercial Atlas. of
Fatigue und e e HZV P, (1932). 39. The Common Sense of Political Economy
the \i\’ot:ld. 11:7”1”;;; a;xd.l{eviews of Fconomics. Wicksteod 1. H. (1933}, 40, "l‘hc
zind'Sek:L't ¢ ‘_E’\‘ O‘f Agriculture. Gee W. (1932). 41 ses of Waste Mutermls:
'boc“ﬂ hw'n(')ml Lf Waste Materials and their Uses for Human and Animal Fogd.
'Ihe‘ Co‘u'e'(—‘tmn Od in‘Certain Industries 1914-1922. Hruttini 4 B. (1923). 42 Sov'xet
m Eer“l'l'&r’sl‘é?ns by M. Campbell). Ed. Dobicrt G. (1333). 43, Reconstraction
EC“““‘““LSf nhin'l’ur.ll india. Premchand Lal. (3932). 44, What is Probable
a‘nd Edl‘bﬂ‘;()“ £ \(1931) 45. Tables for Statisticians and Biometrictans, Vol. 1
b TU"; l(")‘J‘ ;{ B ‘(1931)‘ 45 The Indexing of Books and Periodicals.
o XL' (3;‘111"5021193()‘) 47 Readings in Library Methods, Arnett L. D & Arnete
‘Y“lfh]'l%l') ‘ 48 ;dusic German for Science Students with Vocabulary and
1¢ zlsli 'l:ru'nsluti.ons of the German Passages. Barker M. 1 ('1933). 49. ,Madras
i;ri’sﬁ}lfict Gazetteer: Anantapur District. 50. Cuddapah District. 51. Chingleput
District. Vol IIf. (1933).
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B. Reports.

1. Detailed Administration Reports of th
and Entomologist of the D
Administration Report of
core, for the year 1931
Committee, Bombay fo
Rothamsted Experimen
Agricultural Census 19
on the Agricultural De

e Agricultural Chemist, Mycologist
2pirtment of Agriculture, Madras for 1932-33,  1{a).
the Department of Agriculture and Fisheries, Travan-
-32. 2. Annual Report of the Indian Central Cotton
r the year ending 3ist August 1932, 3, Report of the
tal Station for 1932, 4. Fourteenth Annuil Report—
33 of the Colony and Protectorate of Kenya. 5,
partment Antigua for 1932 6. Re
w York for the School Year E

Report
port on Higher Lduca-
ading July 31. 193]. 7. Forty-
EXperiment Station (Connecti-

Third Annual Report of the
Storrs Agricultural Experiment Station {Connecticut) for the year ending June 30,

1931. 9. Annual Report of the Miine State Pomological Society for 1931, 10.
Report of the Hawaii Agricultural Experimznt Station for 1932, 11. Summary
Report of Progress of the Mazine Agricultural Experiment Station for 1932, 12,
Abstract Proceedings of the Twenty.Sixth Meeting of the Indian Central Cotton

Committ :e, Bombay held on the 214 and 3rd February 1933, 13, The Hokkaido
Imperial University Calendar for 1933-1931,

C. Bulletins, Memoirs &,

14. Tamil Sayings ani Proverbs on Agriculture.
7933 New Series, 13, Spraying of Coifee in South India.
the CoXee Scientific Officer, 1932-33, Mysore Coffec J:
Flora Arabica—The Botanical Exploration of Arabia,
Indian Vol. VII[—No, 5. 18. Registration of E

rodes. Iundia Metcorol. Dept, Mem. vol. XXVI, Purt 1. 19, Coir—Report op the
Attributes and Preparation of Cocoanut Fibre, 2). Banana Storage —An Account
of Recent Investigations into the Storage Behaviour of Several Varieties, Inip.
Mark. Brd. Pub, Nos. 71,72, 21, West Cambridgeshire Fruit Growing Area.
Mini, Aori. & Fish, Bull. 67, 22, Somz Cultivated St. Lucia Soils,

Sail. Sci. Tech, Comm, No. 4. 23. The Determination of the Inorganic Colloidal
Constituents of Soils, 24, Winogmdsky‘s Soil Plique Method for Determining
the Nutrient Requirement of Soils. 25. Pollen Analysis. 26, Wo k at Rotham-
sted Experiment Station. 27. The Problem of the Pakihi lands of New Z
Z8. The Measurement of Soil Colour. 29, S0i] Rese

0! Tropical Agriculture, Trinidad. 30, Soil Research at the Waite Institute
Glen Osmond, South Australia, 31, Soil Research in Progress ut Imperial Insti-
tute of Agricultural Research, Pysa. India. 32. Soil Research in Progress at the
Imperial Research Institute of Ceylon. 33, Investigations relating to Soils and
Fertilizers at the Cawthorn Institute, Nelson, New Zealand. 34, Reclamations
of the Pontine Marshes, 33, Cajinder’s Taeory of Forest Types, 36, Sub-
irrigation. 37. The Work of the Chemicaj Section, Depirtment of Agriculture,
Nigeria, 38. A Novel Container for Soil Monoliths, 39, Irrigation and EEngi-
neering Problems in Sind, 49. (1) Saline and Alkali Soil Reclamation, (2) Sulpho
cyanide as a Weed Killer, (Extract), Eng. Imp. Bur. Soul. 8. Mouthly Ietter Nos.

1,2.5,6,7.8,9,11, 14, 15,16, 17, 18, 19, 20, 21, 22, 24. 4. A List of Insects with
their Parasites and Predators §

n Malaya. s.8. & 1, M. S, Agris Dept. Ser. Ser. Pub.
No. 73. 42, Reports of th: Research, Economic und Agricultural Education
Branches for the year 1932, S.8.&F. M. s Agri. Dept. Genl. Ser, Pub. No. 14, 43,
Economic Investigation into

Live-Stock Farming in the Northern Transvaal,
1927-30. Usnion of S. Africa Agri, Dept. (Econ. Ser. No. I7) Buli. No, 121, 44, The

White Grubs or * Hardback Beetles " Injurious to Sugarcane in British Guiana.
British Guianag Agri. Dept. Ent. Buiiz, 45, Etiology of the Chocolate Spot

ing June 3), 1939, 8. Forty-

Mad. Agri. Dept Badl, 20,
16. Annual Report of
Xpet. Stn. Buis. 9, 10. 17.
Racords of Bot. Sy, of
arth Current with Natural Elect-

Eng.
Eng, L. Bur,

ealand,
arch at the fmperinl College
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Diszase of Broad Beans. New Sonth Wates Ag-i. Dapt. Sci. Bull, 43, 45. Basic Law
for the Agricultural Reform. Spain Iustitute of Agricultural Reform Pub. 47,
Cotton Fibres. III Cell Divisions in the Epidermal Layer of the Ovule subsequ-
ent to Fertilization. Boyce Thompson Imst. for Plant Researel, Separate Vol, 5—2.
43. Properties and Uses of Calcium Cyanamide. Boyce Thanpson Inst. Profes-
sional paper—Vol, 1—24. 49, Rice Growing in the United States. A Preliminary
Report. Jows State College Pub. April 1933, 50. Tree Planting, Soil Blasting,
Tree Rejuvination, other Farm Uses, Hercrles Powder Ca., Pub, 51, Drying on
the Farm, B,z Crop. Driers Ltd. Pub, 52, A Contribution to the Knowledge of
Regeneration in Higher Plants. Hokkaido DImp. Upix. Jrl Faculty of Agri. Vol,
XXXV=Pt 1. 53. The Control of Fungus Diseasss, Cyprus Agri. Dept. Bull, 1
{Mycol. Serics). 54. Picking, Grading and Packing of Citrys Fruits—A Guide for
Exporters. Coprus Agri. Dept. Bull. No.2 {(Hort:. Series). 55. Range Grasses of
Hawaii. 56, Survey of the Physical Features that affect the Agriculture of the

Kouna District of Hawaii. 57. Cane Molasses in Poultry Rations, Hawail A E. 8.
Bull. Nos. 65, 66, 67. i ili

Variation in Palm Productivi B 59. Vitamin D
in the Nutrition of the Dairy Calf. Wisconsin A, E. S. Res. Bull. 115, 60. Solar
Water Heaters, Florida A. E. S. Buu. ¢s. 61. Cotton Root Development in
Certain South Louisiana Soils, 62. Retail Prices of Fertilizer Materials Cornett
and Mixed Fertilizers. Louisiana A, E. 8. Buil Nos. 232, 545. 63, Terracing to
Control Erosion—A Profitable Farm Practice.. Kansas A E. 8. Extn. Bull. No. 70.
64. The Influence of Various Systems of Grape Training on Fruit Production.
65. The Relative Value of Different Carriers of Phosphorus. 66. The Pectic
Constituents of Tomatoes and their relation to the Canned Product, 7. Does
Tile Drainage Pay? 68. The Effect of Sulphur on Soils and on Crop Yields.
69. Environmental Factors Influencing Wheat Production in Maryland. 70,
Physiological Shrinkage of Potatoes in Storage, 71, Fertilizer Studies ang the
Production of Sweet Potatoss,

72. Organization and Management of Maryland
Farms—Piedmont Plateau Region.

73. Economic Efficiency of the Farm Layout
in Maryland. 74, Taxation in Maryland with Special Reference to Agriculture.
Maryland 4. E. S, Bull. Nos. 250, 289, 201, 293, 296, 297, 303, 311, 337, 338, 339 75.
Agricultural Land Classification and Land Types of Michigan. 76. The Michigan

Pear Industry: Its Status and Trends. 77. Experimental Studijes in Peeding
Fattening Lambs. 78 Spruying and Dusting Potatoes in Michigan. 79. Motor
Truck Marketing of Michigin Livestock. Michigan 4. E.S. Spl. Bull. Nos. 231,
232,233, 234, 235. 80. A Study of the Ash Constituents of Apple Fruits During
the Growing Season. 81, The Uses of Formaldehyde Dust in Growing Seedlings.

82. Roadside Marketing of Agricultural Products by Ohio Farmers. 83, Control
of Alternaria Blight of Ginseng with Borde:

k and Butter-fat in Ohio. 85. The
Potato Scab-gnat, Pnyxia Scabiei {Hopkins), Onje. 4. E.S. Bull. Nos. 519, 520, 521,

522,523, 524, 86 Viability of Eggs and Larvae of the Apple Maggot. 87. Bacte-
riological Studies of a High Temperature, Short-Time Pasturiser. 88, Notes on
the Species of Apples 1. The American Crabapples, g9, Chromosome Numbers
in Aneuploid Apple Seedlings. New York A. E. 8. Tech. Bull, Nos. 206, 207, 208, 209,
90. New or Noteworthy Fruits, 91, gment of Peas From Plants
afiected with Root-rot

93, Experiments with Commerci
94, Evaluation of App

e Control of Apple Scab,
95. Raspberry Growing in New York S i

trol. 96, The Laborat stitis. 97, Codling Moth
Control. 98, Sterilization of lce Cream Freezers,

~New Yok A E. S, Bul, Nos.
620, 621, 622, 623, 624, 625, 626, 627,628. 99, Farming Syst
ton and Northern Idaho.

ems for Eastern Washing-
Idatio AL E 8, bull. No. 244

. 100, Lead and Arsenic
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Spray Residue Removal from Apples. L/uo AL S, Tecl. Budl. 236, 101 Effect
of Munufacturing and Preserving Processes on the /it imins of Cranberrics. 102,
The Efact of Certain Crooping Systems o1 tae Yield and Quality of Havana
Tobicco. 103. The Significince of Length of Biological Laying Yeuar in Produc-
tion Breeding. Mussacleusctts AcE.S. Bull. Nos. 295, 297, 293, 194, Studies in the
Genetics and the Cytology of Ustiligo avenuae and Ustilago levis. Minnzsola A
E.S. Tech. Bull. Ne. 87 105. Relation of Variations in the Human Factor to
Financial Returns in Farming. 195. Filling Silos with the Field Ensilage Har-
vester 107, Crop Investigations on Sandy Lands. 193. Crop Investigations on
Peat Lands. Minnesots A. I5. S. Bull. Nos. 283, 292,291,292, . 199. (1) Seed Trans-
mission and Sterility Studies of Two Strains of Tobacco Ring:pot. (2) A Virus
Disease of Delphinium and Tobaceo. (3) A Virus Diszase of Plum aund Peach.
110. The Resistance of Certiin Red Clovers and Alfalfas to Leafhopper [njury.
Kentucky A. E. 8. Res. Bull, Nos. 327.329. 111, Soils and Fertilizor Experiments,
Experim:nt Station Farm, Lexington. Kentucky A I3, S. Bull. No 331, 1120 (1)
Winter versus Summ:r Feediag of Corn to Heavy Steers Finished on Grass. (2)
Wheat as a Fattening Feed for Yeariing Steors. Kontucky A. E.S. Bull No. 332.
113. Infections of Fetuses and Foals. 114. The Comparative Effect of Muriate
and Sulphate of Potash on the Composition and Quality of Waite Burley Tobacco.
Kentucky A. E. S. Res. Buil. Nos. 333,334, 115. Chuang:s in Quantity and Composi-
tion of Fat in Hogs Fed a Peanut Ration followed by a Corn Ration. 116. Lffec-
tiveness of the Swine Sanitation System in the South. 117. Character and
Behaviour or Organic Soil Colloids! U. S. Agri. Dept. Tech. Bull. Nos 36%, 374, 377.
118. Farm Blumbing. 119. Strawberry Diseases, 120. Beef Production on the
Farm. 121. Feeding Dairy Cows. 122, Milk for the Family. U.S. A Farm.
DBull. Nos. 14256, 1458, 1592, 1626, 1705.

D. Circulars, Leaflets &ec.

123. Cotton Research in the Punjab. 124, Some Problems of Cotton Grow-
ing and Its rotation crops in the Central Provinces and Berar and the work
hitherto done on them by the Botanical Section, Nagpur, and at the Akola Farm,
under the auspices of the [ndian Central Cottos Committee, Bombay. 125 The
Improvement of Broach Cotton Research Work conducted at the Government
Farm, Broach, Ind. Cent. Cotton Com. Pub. 127. Wire Fencing for Grassland.
Eng. Mini. Agri. & Fish. Adv. Leaf. 186. 128. The Grading of Western Australiun
Timbers ; Report on, and Suggested Specifications for, the Grading of Jarrah and
Karri based on Investigations in 1932. 129. Investigations on the Buffalo Ily
(Lyperosia exigua de Meij), Austrolia Council for Sci. & Ind. Res. Pamphict No. 41,
43. 130. Design Factors Affecting the Strength and Regidity of Wooden Crates.
131. Tests of Varieties and Strains of Large-sceded Virginia-Type VPeanuts.
132. The Survival of European Corn-Borer Larvae in Barns and Other Storage
Places. 133. Three Bacterial Spots of Tomato Fruit. 134, Grades of Peat and
Muck for Soil Improvement. U. 8. Agri. Dept. Cir. 236, 272, 281, 282, 290,

E. Reprints.

135. The World Rice Situation in June 1933. 136. Factors affecting Infec-
tion of Wheat Heads by Gibberella Saubinetti. 137. Sclerotia-Forming Habits of
the Cotton Root-Rot Fungus in Texas Black-Land Soils. 138, Artificial Trans-
mission of Sugarcane Mosaic. 139, Inheritance of Fusarium Resistance in
Brussels Sprouts and Kohlrabi. 140, Effects of Chlo ine, Bromine and I'luorine
on the Tobacco Plant.

F. English Translations of Original Articles in Russian.
Agricultural Burean.)

141. Komarov:— Origin of Cultivated Plants, (Abr. Traus) 142. Hilte-

mii;- Full Symmary of Sesame. 142. Hiltebrandt :-~Geographical Distribution

(Imperial
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of the Economical Characters of Sesame and the Utilization of its World
Assortment under the conditions of U.S. S. R. 1933. 14t Hiltebrandt:— Full
Summairy of Sesame. (Szsanuun Indicum L j—another article. 145. Popova :—
The Castor Bean in ""entral Asia. 146. Kappert:— On the Evaluation of Dihy-
brid-Mendelian Ratios in Linkage Studies.

NOVEMBER 1933
A. Books.

1. Fertilizers and Food Production on Arable and Grassland. Kecble F. (1932).
2. Fruit cultivation in Ceylon and South India. Taylor F, (1933). 3. A Consoli-
dated Record of the Field Experimental Works carried out by the Department of
Agriculture in the Central Provinces between 193)-1930. Audecn R. G. (1933).
4. The Genetics of Cattle—(Reprint from Bibliographia Genetica—Vol. X).
(1933). 5. Studies in Determinate Evolution. (Reprint from Ohio Journal of
Science. 1929-1933). Scha ffuer J. H. (1933). 6. The Evolution of the Class Insects.
Tiliyard R. J. (1930). 7. Handbook of Study and Travel for Indian Students
going abroad. Ranganadham P. D. {(1932) 8. The Layman's Law Guide. Sequcire
A.C. (1932). 9. Madras District Gazetteers—Nilgiri District—Vol. IIIl. Madras
Govt. Pub. (1933). 10. Interest Calculation Tables and Ready Reckoners for use
in the Account Offices. India Govt. Pub. (1933

B. Reports.

1. Report of the Department of Industries, Madras for the year ending 31st
March 1933. 2. Annual Report of the Royal Botanic Garden and the Gardens in
Calcutta and of the Lloyd Botanic Garden, Darjeeling for the year 1932-33. 3.
Report of the Botanical Survey of India for 1931-32. 4. Annual Report of the
Kenya Colony and Protectorate-—-1932. 5. Report of the Minister of Agriculture
of the Province of Ontario—1932. 6. Report of the Agricultural Department
St. Kitts-Nevis—1932. 7. 15th Annual Report of the Federal Board for Voca-
tional Education—1931. 8. 16th Annual Report of the Federal Board for Voca-
tional Education for 1932. 9. Fourty-Fourth Annual Report forthe Iiscal year
ending June 392, 1932 of the Arkansas Agricultural Experiment Station. 10.
Annusl Report of Wisconsin Agricultural Experiment Station for 1931-1932
(Facts for Farmers). 1L Annual Report of the Extention Service—College of
Agriculture—University of Wisconsin for 1932, 12. Annual Report of Delaware
Agricultural Experiment Station for the Fiscal year ending June 30, 1932. 13.
Progress Report of Alaska Agricultural Experiment Station for 1932. 14. Bien-
nial Report of Utah Agricultural Experiment Station for July 1, 1926—June 30,
1928. 15. Biennial Report of Utah Agricultural Experiment Station for July 1,
1928—June 30, 1930. 16. Biennial Report of Utah Agricultural Experiment
Station for July 1, 1930--June 30, 1932.

C. Special Publications.

17. Vegetables of New York: Peas of New York. New York A. E.S. Pubd.
Vol. 1--Part 1. 18. Vegetables of New York: Beans of New York. Ncw York
A E S. Pub. Vol. I—DPart, 11. 19. Bibliography of Tropical Agriculture 1932.
Rome International Inst. of Agri. Pub. 1933. 20. Report of the Committee of
Definitions: The Problem of Marketing Terminology. Natma Bull. Pub. by
National Asso. of Teachers of Marketing & Advertising. 21. Ventilated Storage for
Potatoes. Penna Marble Lab. Pub. 22, The Egyptian Agricultural Review: The
Agricultural and Industrial Exhibition Special Number. Egvpt Mini. Agri. Pub.
23. A Survey of Recent Work of the Department in relation to its bearing on
Agricultural and Horticultural Practice.--March 1933. Univ. of Bristol. Dept. of
Agri. & Horti. Pub. 24. The Progress in Forest Entomology and Protection
against Forest [nsects. U. S. Agri. Dept. Senate Doeumcumara?u No. 28,
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D. Bulletins, Memoirs &ec.

25. Tamil Sayi
amil Sayings and Proverbs on Agriculture, 26

\Y y N
O;f;g;table anc’]‘l' lower Plants in South Indi,
J 3. 27. The Foundations of Yarn .

Insects Injurious to
Madras Agri. Dept. Buld. Nos. 29 an:l 34

on the Early History of Cogt -~S‘t.ren‘gth and Yarn Extension. 28, A Note
on. 29. Ginning Percentage and Lint Index of

Cotton in relation e .
rommin re Ghmitnogt};)geisz)er of Cotton Fibres per Seed, the Effect of Envi-
Inﬂ'{lm Cent. Cott. Comm. 7'uc'1n§:’§e\;:)r:d7 t:”e ;)Gtcrmindti‘m S ot
parison of Some © OO NOS- 7,12, 13- Bull, Nas. 12,17, 15, 30, om-
Fibres. 31, Studli\g:ti};o:; ”é Testing the Breaking Strk‘m.!thzolf\ Si;:m\/(\:((n(t):\n
Properties. 32. The Wg:i3 };Jmplm&: of Cotton for the Determination of Fibre
Numbers of Fibres of Dif g.t per Inch of Fibres of Different lengths, and the
erent Lengths per Seed, for each of the St:md‘l;';l‘lndi-m

C ons. 33, T d N «
oun
(J()tt ns ]l(.‘(l und itions of rarn %tl(—‘nh’ﬂl and Yarn | xtentio -

L - Studies i s :
guntatlcon of Fibre Properties 35 l(:lL)i mLthL S{lnll)llng of Cotton for the Deter:
ent. C > . ¢ Leng e ity in C ]
Tests o‘ﬁth/;l"g;IS :olilumlo.‘\‘[cal Bull, Scy I;m:\;:qh"—l L’.L!ti]‘l\n;y m (‘0.:“)”‘ Dudin
. of Lo o - 1 3,6,7,8, 10, 14, 36. Spinning
logical Report on Bunil?ag SCtﬂp]L and Short Staple Indian Cottons ;‘7 Fllz:::u:
ent on Baled Indian Cotto:tto?' 1930-32. 33 Variation in thc”Mx.)is'tu re Cont-
ReDO‘I‘tS on Standard Indjan CWlth Atmospheric Humidity. 39. Technological
Quality at the Technological Lolt)tons_l%s' 40. Testing of Indian Cottons for
BuII: Ser. A. Nos. 20, 22, 23, 24 2:‘ Oratory_‘ Tndiin Cont. Cott. Compr. Technologicob
mation of Humic Matter'in iwl" 4L A Further Note on the Colorimetric Esti-
No.45. 42, Grazing: Papers meral Soils.  Lup. Bur. of Suil Sci. Monthi [(T;f'7'
s Py o . K Sci. iy Lefl
;zhe Advancement of Science .,:eﬁd-dt the Meeting of the British Associntion for
mployed in Gras b eicester on Septembe ‘ N ‘ ;
sslan ssearch mber 11th, 1933. 43. Tec C
Herbage Plants Bull, Nm-d ,:){":f“rzz “11{ New Zecaland. Iotp. By ‘;3"11‘L(“?xt‘,l:'t
S A0 ecent Researches on H hint anity
‘ clminth Immunity.

Tmp. By Agry
: ALY DPoras., Pub., 103 S
e A : - 71933, 45, Studies on the Trans >
Trinidad . n Plant: [I{. The Polar Distributi " of Sumor o ety
A S(;:Iou Res. St Mem, Ser. B DPhysiol ek

. . cBTNStolo gy,
Hin Expoei V\;in; 47. Fruit Production i:"the%'

Season. Tier y d

88, Methoto for 2 ) Union of 8. Africa Agri. De
Asri T X reserving Plants in their N, I Fe i oty o
)g 7. .cch. & Sci Buly, No. 124, 49 . Obseratirm
}alestme, with reference to Appili
‘r;fdlfs.try of Cypruys. Cyprus Agyyp
affecting the Price of Rice 51 "

ar in the Foliage Leaf.
Merino Wool Classing and
Union: The 1931-32 Deciduous

and Colour. gy g
Some ( I ur. Jigypt Mint.
catioi th)sir\atlons on the Citrus Industry of
Dapr, 1 my;rovcd Methods to the Citrus
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o ¢ ¢ o Pima Egypti, ) i
e Yuma Field Stati Boed, cores ngs ptm? ](,()tt(m In Irrigated Rotations at
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: ¢ Oppers, 53, i i i
Reddening ot ooPP e Mlcrobmlomcul Studies of Salt n Relation to the
Anustrf:phu Ludens (Loew). © S. Agrs Thermal Death Points of
54(a). The Rough-Headed Cor . g ALPE Depts Tech Bull, Nos. 207 3o, 370 383 . i
trol. 0. S Agri. Dept. Fayn n Stalk Beetle in the S()uthcrnkﬂt'-‘t, aod \ ' 'N .
Plants at Various Growth qutr.s Bull. No. 875 55, The ('()mp(;xi;‘i (S (mfd I(S ;l(m-
s Tl ) sitio “

Uses as Green Manur “_gts as related to their Rate of | o .5.”-" and
f ¢ Missonri A, 2 S, Res, Buil. N ‘ U g mpesition the
o Res, Bull, No, 173, 54

Organizati Sy
g‘ ‘ ation and Successful Operatic v Fuactors in the
A.E.S. Bull. No. 233. 57, Farm M n of Louisiana Rice Farms, 1930, 1.0 (dsiana
affecting Moose. Minmsorn ‘orfgnge Foreclosures in Minm.:s*'qt" "8 ‘uf’;\jvu‘u;
cultural Wastes and S 4 AECS) Bl Nos. suj 291, 59 il S
Pt 'S and Surpluses. Jowa AL 12 S, Vol X\ Vi N Utilization of Agri-
actices for Peanut Growers, =5 Vol XXNI--No. 15, 60, Approved

s North C : N
of Certain Economic Factors in rel'lltic(;‘mtlmg AL S Budl. No. 281, 61, A Study
ation to Social Life Amo . \ :

ng Oklahoma Cotton
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54. Observations on the
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on the Anchorage of Corn Plants,  Virginia A IS Tecl Bl 16, 65.
Reaction Studies of Delaware Soils. Dolaware A K. S. Bull. 155, 66, The Mecha-
nism of Buffer Action in Soils. Deulawaere A E. S, Bull. 166 & Teeh. No.o 11, 67,
Insurance of Farm Families. Michigan A E.S. Teci nell. 153, 68, Population
Trends in Michigan. 69. Trends in Cherry Production in Michigan. Michigan
A. I, S. Spee. Bull. Nos. 236. 237, 70. Muck Soil Management for Onion I’n-)duc-
tion. Mickigan A.IZ.S. Exti. 723 71, The Influence of Nitrogen in Soil on
Azofication. 72. Mutual Irrigation Companies in Utah. 73. Snow-Melting
Characteristics. Utali A. L. S. Bull. Nos. 185, 199, 231 (Teeh). 74, Biology and
Control of Citrus Insects and Mitcs. 75. Seasonal Changes in the Chemical
Composition of Range Forage and their relation to Nutrition of Anim:al's. 76.
Tests of Farm Organization in the Turlock Area. 77. The Composition of
Canning Tomatoes 78. The Vegetable Weevil. 79. Supply, Demand., and
Prices of California Peaches. 80. Chemical Control of the Gar@en pexutlpede,
Scutigerella Immaculata. 81. The Economic Signifiacnce of Tree Size in Western

Sierra Lumbering. 82. The Effect of Current Interruption in Electrical Incuba-
tion. Californiz A I S. Bull. Nos. 512, 515 JH-, 515, 516, 317, 518, 549, :;,;()‘ 83.
Variation in Citrus Secdlings and their Relation to Root-Stock S.electlon_ R4,
Variation in the Yields of Fruit Trees in Relation to the Planning of Future

85. Transmission of Carrot, Parsley, and Parsnip Yellows by
CGicadula Divisa.  86. Injurious Effects of Manganese am'i [ron Deﬁciencies'on
the Growth of Citrus. 87. Plant Buffer Systems in ‘Relzmon t.o th'e Absorption
of Bases by Plants. 88. Vaccination of Swine Against ’1 Exblercul‘osxs with Calmet.te-
Guerin Culture, BCG. 89. Deterrent Effect of Artificial pr,‘ht oxTn the Codhr}g
Moth. 90, Field Observations on the Beet Lez.tfhopper, Eutettiv tenudlus, in
California. 91. The Use of Arscnical Compounds in 'the Cont'ro] of Df’ep-rooted
Perennial Weeds. 92 Reproduction without Males in ASCPKVIC Root Cultures of
the Root-knot Nematode. Development of the Root-knot Nematode as affected

by Temperature. 93. A Comparison of Aonidicllu Awrantii, and Aonidiclla Citrina,
rnal Anatomy of the latter. 94, The Biology of

including a Study of the Inte AR = The C
Bean Uhrips. Hilgardia Vol. 7, Nos. 1,23, 4,3, 6. 7. 8 0, 10, 1. 12 ?3‘ I‘?e (,(?m-
position of Dairy Products in Six New Jersey ‘Townships. 96. Farm Taxation

in New Jersey. 97. Feather Development in Barred Plymoufh Rock Chicks. .98.
Vireos, Cuckoos, and Shrikes of New Jersey. 99. A Compur'lson of the Pollution
and Natural Purification of the Connecticut and Delaware Rivers and the Brandy-
Factors Afiecting the Use of Nitrate and Ammonium Nitro-
101. Analvses of Materials sold as Insecticides and Fungi-
02. Analyses of Commercial Fertilizers. Fertilizer Supplies,
and Home Mixtures for 1932, 103. Results of Seed and Legume Inoculant Inspe-
ction for 1932. 104 Analyses of Commercial Fertilizers and Ground Bone;
Analyses of Agricultural Lime. 1932. 105. Proccedings of the New Jersey Land
use Conference. 106, Attracting Winter Birds to the Garden and Home Grounds.
New Jersey A 5. S. Bull. Nos. 506, 532, 343, T 515, 347, 5 IS 510, 550, 551, 552, 553,
107. Mastitis. 108, County and Township Taxes in New Jersey. 109, Spray-
ing Recommendation for Apples. 110. Honev~1ts Use in Cookery. 111. Raise
your own Food on the Farm. 112. Farm Profits and Factors Influencing Farm
Profits on 55 Dairy Farms in Warren County. 113. Factors that Affect the Fat
Content of Milk., 114 The P
Enterprises for Part-Time Farmers.
Winter. New Jersey A IS, Extn. Bull. Nos
Jox, 100,
E. Circulars. Leaflets &c.

117. The Making of Rain-watered Compost Manure from Farm Wastes,
Indore Inst. of Plant Tnd. feaflet Noo2o VR Woolly Aphis. Jiug. Mini, Agri.

Conditions

Experimoents.

wine Creek. 100.
gen by Apple Trees.
cides during 1932. 1

ossibilities of Part-time Farming. 115, Minor
116. Canning Vegctables and Fruits for
T, 100, 102, 103, 100, 105, 106, 107,
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& Pish. Adv, Leaf. No. 187. 119, Australian Export Apple Cases, Australiu Cmu'l.
Se¢i. & Ind. Res. Pamph. No.t5. 120. Frog eye Disease of Tobacco. Australia
Tobacco Investisation Pamphlel No. 2. 121. United States Grades, Color Stundar.dvs,
and Packing Requirements for Honey. 122. Orchard Insects of the Pacific
Northwest and their Control. 123. Effects of Time of Planting and of Fertilizer
Mixtures on the Curly-Top Resistant Sugar-Beet Varicty U.S. No.1 in Idaho.
124. The Katahdin and Chippewa Potatoes, 125. The Commercial Storage of
Fruits, Vegetables, and Florists’ Stocks. 126. Portable Refrigeration Chumbers
for Studying Cold Resistance of Plants in the Field. 127. Fight Grasshoppers
by Plowing Stubble. U. S. A. Acri. Dept. Cir. Nos, 24, 270, 273, 276, 278, 285, 302,
128. Improving Cattle in Areas freed of Ticks. 129. Cross Blocking Sugar
Beets by Machine. 130. Huron Tomothy. 131. Injury to Buildings by Termites.
U. S. A. Agri. Dept. Leafiet Nos. 51, 97,99, 101. 132. Abstracts of Bulletins 442-473,
Circulars 61-66 and other Publications during 1932. Texas A. E. 8. Cir. No. 68
133. Disinfectants and Disinfection, 134. Care of Milking Machines.
sin A, E. 8. Cir, Nos. 256, 259, 135, Dry-Farming in Utah. 136. Tomato Culture
in Utah. 137. Annual Summary of Publications. Utal A. L. S. Cir. Nos. 21, 63,
700. 138, Suggested Method for Treating Chlorosis. 139. Floriculture. 140,
Poisoned Bran Bait for Grasshoppers and Cutworms. 141. A New Rabbit Repell-
ant for Protection of Young Orchards. Utak A. E. S. Mimcograph Shect. Nos. 2.3,
43,55,73. 142. State Laws Concerning the Sale of Seeds and Legume Inoculants.
143. Swine Management. 144. Some Poisonovs Plants of New Jersey. 145,
Facts about 36 Varieties of Peaches. 146, Winter Feeding of Dairy Heifers.
147. Clothes Moths and Carpet Beetles. 148. House Ants. 149, Commercial
Fertilizers and Soil Acidity. 150. The Septic Tank. 151. Horse Feeding. 152,
Sweet Clover as a Soil Improvement for Crop Orchards. 153, Rapidly Growing,
Succulent Branches on Young Apple rees Trend to Form Narrow Crotch Angles
with the Trunk. 154. New Jersey Standard for Classifying the set of Fruit Buds
upon Peaches. 155. Pyrethrum: Its Value in Exterminating Insects. 156. Rote-
none: Its Insecticidal Value. 157. Classification of 135 Varieties and Species
of Peacbes and Nectarines on Basis of Fruit Bud Set at New Brunswick. 158.
Cranberry False Blossom, 159. Movable Hog Houses. 160. Sheep Feeding.
161. Blossom-End Rot of Tomatoes, 162. Rust of Apples. 163, Corn Smut.
164. EstablishingaStrawberry Planting. 165. Orange Rust of Blackberry and
Raspberry. 166. Cabbage Yellows. 167. Bacterial Wilt of Sweet Corn, 168.
Increasing the Vitamin D Content of Milk. 169. Amount of Mulch Material
Required by Apple Trees. 170, Elberta and its Selfed and Chance Seedlings
Lack Hardiness. 171. The Care of Evergreens. 172. China Asters. New Jersey
4. E. S. Cir. Nos. 248, 259, 261, 262, 263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 272,
274, 275, 276, 277, 278, 279, 280, 281, 282, 283 284, 285, 286, 287, 288, 289.

Wiescon-

F. Reprints.

173. Contributions to Some Aspect of Genc-Type Analysis of the Garden
Bean. 174. Propagation of Equisetum from sterile acrial shoots, 175. The
Production of Vestigial and Sterile Sex-Organs through Sex Reversal and Neutral
Sexual States. 176. Saving Time and Storage in Breeding Sugar-Beets, 177.
Drainage of Land Overlying an Artesian Busin. 178. Some Effects of Wound-
ing Onijon Bulbs on Seed Production. 179. Methods of Alleviating Water Short-
ages on Irrigation Projects. 180. Rainfall and Crop Yields. 181, A Practical
System of Soil Diagnosis—Sorghums of all Kinds,

G. Translations. (United States Bureau of Plant Indu try.)

182. (1) On Fertilizing Fibre Flants.

(2) The Fertilizing Effcct of Single
Inorganic Materials on Fibre Plants.

L-%

DECEMBER 1933
A. Books.

1. The Technique of Artificial Insemination. Linp. Bur. Animal Genetics Pub,
(1933). 2, Diseases of Plants (A Dissertation). J.C. Fabricius. (1926). 3. Obser.
vations on the Rust of Grain (1767) tr. by P. P. Pirone. F. Fontana. (1932). 4.
Taxation of Income in India. V. K. R. V. Ruo. (1931).

B. Reports.

1. Report on the Operations of the Department of Agriculture, Madras
Presidency for the year 1932-33. 2. Report of Subordinate Officers of the
Department of Agriculture, Madras for 1932-33. 3. Satistical Tables relating to
Banks in India—1931. 4, Index Numbers of Indian Prices—1861-1931, 5. Agri-
cultural Statistics of India—1930-31, Vol. 1. 6. Administration Report of the
Department of Agriculture, British Guiana for the year 1932,

C. Bulletins, Memoirs &c.

7. Report on the Manurial Experiments Cacrie
cultural Department from 1912-13 to 1930-31. Burma Agri. Dept. Bull. No. 29, 8.
The Influence of Climate on Yield Variations. Dinp. Bur. of Soil. Sci. Trans, 9.
Beginnings of Co-operative Grain Marketing., ' . A, Fedorg Farm Board Pub
10. Co-operative Marketing of Farm Products. 11. bDairy Products: Guide for
Organizing Dairy Co-operative Marketing Associations. . S, . Federal Parm
Roard Buill, Nos. 10, 11. 12, Increasing the Color of Cranberries after removal
from the Vines. N, Jersey AL ELS. Bull 508, 13, Porous Hose Irrigation. Michi-
don A BE.S. Evtn. Bull. 133 14. Price Movements of Agricultural Products ;
Diagrams of Monthly Gold Prices from 1927 to 1933, [ AL B. Statistics & Intelli-
gence Brarnch Pub. 15, On the Temperature of Atmospheric Layers in the
neighbourhool of the Soil. (In French). Spact. pun.

d out in Burma by the Agri-
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