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evolve two high yielding strains one i ;

varieties of Kistna and Guntur Districtsl.n ('zlglcl:totiltshsv:\:o et
due to the willing co-operation of the Deputy Director (;f zos§lble N
II er‘cle,. and some of the enthusiastic land-lords who vergrlc'llﬂ'ture’
made their lands available for the actual testing of th 1 Clons aly
at the Maruteru Station. ° ¢ selections made

The isolation of strains, and vi i
station and in ryots’ fields, have beery ;;?n;egflsfvg;t?hihem' Poth on the
with the result that there are now available fo -
station, eight strains. Short notes about each o;
varieties they belong to, their special ch
and conditions for which they are sujt

last seven years,
release from the
these strains, the
aracteristics, and the tracts
o ; able are given separately.
ese notes are expected to b ;

fhe particular strain most suited to t?le}'::l:(f)ﬁilittoig:: ry';lt)s B onoasing
increases of the strains mentioned in the notes in;lic thetr el
under average normal conditions of soif and season atle ety valucs
emphasmed-that the maintaining or increasing the as- t peed o .be
of the strains rests entirely with the cultivators wc:rtamed e
First, the worth. of the strains can be maintained 1:) adom _them.
necessary precautions against their getting mixed up WMS)’ ein ?ll
{ies. dSecondly, -experiments with the strains on the s?;?ier Wllxne-
E::::e ! bt;lz;tv el; 515 possible ?o enhance the indicated pt*:t'centa(s?:e1 of ?::,16-\
Creases by over 50 per cent. if the fields grown With these strains ar
sultably | manuri, i et.). the ryot {zets his maximum return for ';ne
putlay in ng, by the growing of the strains in prefe to

. rence to

Bontha Akkullu. Marutery No. 1 (Mtu. 1)

Akkullu, a variety grown over forty to fifty pe.
Godava.rs.r delta and portions of the Kistna de]tr ron
of conditions, from the precarious upltands atzs

mergible coastal areas. Th o
. . € varilety 1
the Gantur district. 'T'his strai y 15 also slow

This is a strain of
t. of the area in the
well, under a variety
the saline and sub-
ly t‘f\aking its way in
¥ trial on the station

its cosmopolitan nature. Th in vi
- - Ahegrain yield varied he
. 1 t
Lb p;ferdacrg, fiependlng upon the season, fertility of :‘;]Ze;x 22(3100 to 3700
wpplie ftgl time of plantm.g Its normal fowering 11 an ' manL}re
eek of f:tober, Irrespective of the time of sowj & time s the thirg
broad limits. The rice is white. ing or planting, wity

Potti Akkullu. Marutery No. 2 (Mtu. 2)
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October, slightly later than Mtu. 1,—(Bontha Akkullu). The grain
yield obtained on the station ranged betwean 2800 to 3500 1b. per acre,
accordine to the time of planting, and the fertility of the plot. The
rice is white.

Potti Basangi Maruteru No. 3 (Mtu. 3), This is a bulk made up
of five of the high yielding strains in Basang: which is also known as
Rasangi in the East Godavary District. The cultivation of Baisangi
and Rasangi is confined to about ten par cent. of thz area, particularly
in the higher portions of the delta. Basangi though generally a higher
yielder than the other medium and late varieties of the tract, its area
is restricted, due to the fact that its harvest invariably synchronises
with the north-east monsoon rains. The average increase of the
strains making up the bulk was 12 per cent. over the ryots’ sead during
the four-year period of trial on thz station. The acre yield of Potti
Basangi varied between 3500 to 4500 1b. depending upon the time of
planting and the fertility of the plot. It is also reported by ryots who
have grown this during the two previous years, that it gave between
25-228 bags of paddy per acre in rich and early planted fields, against
the maximum yield of 22 bazs obtained previously.  Apart from its
potentiality for high yields, another redeeming feature of Poth
Basangi, as the name would indicate, is its short slow-growing habit
in the initial stages which helps the crop to get over the lodging
trouble, invariably experienced with the Basangi crop in wet harvest
seasons. It flowers generally during the fourth week of September.
[ts rice is white and the grain is short and plump compared to the
local seed. Potti Basangi is particularly suitable to areas where
planting can be done early, but not suitable to areas of poor fertility
and where planting is done late.

Pedha Basangi, Maruteru No. 4 (Mtu. 4). This is another selected
bulk composed of 2 strains. It is later in duration than Potti Basangi
by a week. It has been found useful to areas of average fertility planted
late. ‘The bulk has recorded, an average increased yield of 9 per cent.
over the local s2ed during 4 year’s trials. The yield varied between
3200 to 3800 lb. per acre. The rice is white and the grain size is
narrower than the local ssed. Further Pedha Bisangi has heen noted
to stand indifferent water supply during its vegetative growth and
has recorded an acre yield of 3000 to 3300 1b, per acre under such
conditions.

Bontha Krishnakatukkulu, Maruteru No. 5 (Mtu. 5). Thisisa
selected bulk comprising two high yielding strains of Krishnakatukullu.
This is a popular variety of the West Godavary district covering
30—40 per cent of the area in the Western delta, and due to the fine-
ness of grain always fetches better prices. The two strains composing
the bulk maintained an average increased yield of 10—12 per cent. over
the ryots’ bulk during the past six years of the trial. The flowering
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time is towards the last week in Octnber. It has the desirable growth
habit to get over lodging under conditions where a crop from ryots,
bulk invariably lodges. Krishnakatukullu as a variety is susceptible to
unsetting if rainy weather synchronises with its flowering period. On
that account the grain yield is liable to fluctuate from season to season.

On the station under ordinary conditions of cultivation, it has produ-
ced acre yields of 2800—3400 1h.

Potti Atragada. Maruteru No. 6 (Mtu. 6). This is a strain in
variety Atragada of the Godavary delta which is cultivated in about 5
per cent. of the area confined mostly to the lower reaches, where
water does not drain off early for harvest. [t has given an average
increase of 16 per cent over the ryots, bulk tested over a period of
four years. The crop grown in the district for observation has
impressed the grower, of its superiorty. The grain yield varies
between 2800 to 3000 1b. per acre. It flowers during the end of Octo-
ber and is quite different from both the Pedha and Sanna Atragadas of

the Kistna district which flower between the 10th and 15th of
November.

Gatti Kusuma. Maruteru No. 7 (Mtu 7).

This is a selected
bulk composed of a few promising strains in Gutti Kusuma, a variety

grown over 40—50 per cent. of the area in Kistna and Guntur deltas.
This selected bulk was tested for three seasons in the district itself in
ryots’ lands and has given a consistent average increase

at a number of centres. The grain vield varied between 3400 to 3700
1b. per acre in two of the trial plots as compared o 2700 to 3200 Ib.

obtained from ryot’s seed. [t flowers during the second week in
Ncvember, later than the local Kusuma by about a week and it is not
subject to the Todging trouble.

. It gives bold, well-filled, good, white
rice.

of 16 per cent.

Vanki Sannam. Maruteru No. 8 (Mtu 8).
Vankisannam, also known as Dethi Boghum.
in about 15~20 per cent of the are
specially confined to the higher d

This is a strain in
The variety is cultivated
a in the Kistna and Guntur deltas,
. elta and well drained soils. The
strain has been under test in the district for three consecutive seasons
and has recorded an average increase of 10 per

%0 per cent. has also been obtained in
plots. that escaped damage by rains during the flowering period. The
maximum grain yield obtained in one of the trig] vlots at Duggirala

was 3400 1b. per acre. It flowers during the end of first week in
November, three.to four days earlier than the ryots’ seed. Vanki-
sanmam, as a variety, is defective in unsetting and shedding qualitics.

but this strain is noticed to be comparatively free from these defects.
The crop raised from the strain has a cha

¢ racteristic dark green ap-
pearance during the early vegetative growth and an ercct flag leaf
during the flowering and ripening stages, ‘

SOME PROPHYLACTIC MEASURES IN INSECT
PEST CONTROL

BY T. V. RAMAKRISHNA AYYAR B. A, Ph.D.F.Z.S.
Government Entomologist, Coimbatora.

The well-known saying that “ Preven?ion i.s better than cure;l’ rx:
a very old maxim and is specially appropriate, in many <(:1as'esl;u:v fm-
we have to deal with diseases and pe§ts of. various kin s; " ,more
fortunately the very sage advice contained in the pithy sayxgg, lfﬁrlned
honoured in its breach, than in its observance. .It may be a rmed
that in the case of many insect pests, pr(_mhylactlc measurez wtec‘l b
found far more practicable and econ.omlcal, thax? those a 01:: Lo
actually fight a disease or pest when it has made ,.1ts appeara: Oe; ind
when it often becomes too late to employ preventl_ve meag;rease; o0
difficult to resort to curative me.thods.. In certal(;l spectl:zl agle ,The
other methods other than preventives will b‘e found prac ,tc n.m he
more important preventive methoiflst agmlnisrtldgrovriz pezusl,tumlyand
conveniently grouped under one of two k , o ult d
i The following is a brief summary of some of the mo
;?'zgtizii)lela}:\?l advantageous preventiv? metho@s. which can be adopt-
ed against insect pests under Sout.h Indisn COndlt.IOJS;. (ilds clean by
L. Field And Plant Sanitation. (1) 'Keepmg the fie « sse can by
regular removal of all weeds is impprtant, since many crop tmavcailable
on some weeds when their cultivated food plant is nlcé' vail th(;
fixamples of such insects are—the Paddy mefxly bug, the Rice bug, :
Army worm, the Sunnhemp moth, the Frullt moth, etc., (2) lPrun)mg
of dead branches, remowal of loose bark, scraping o.f the 1&nhfalt 1y- ste m;
hing up wounds with clay and tar in fruit :.ind other .tlees o)
and patc' i rtance: these measures will kill some insects which h.xrk
econpmlC lmri):those ;ituntions in one of their many stages, and which
o hlbem]n},ewi%e altack the healthy parts of the plantsin due course.
v:rould Ot}r \‘hoot bark and stem borirg beotles, bark caterpillars,
Examp es are 5val o’f tha dead and splitting of crownless rotting palm
ete. Tt}ie ;err;id tha stems will keep away the palm weevil an(’! the
tre.es o lx;yetl‘; n ;()conut gardens. (3) The removal of all remains of
rhmocel'OfSt C harvest such as -stubbles of cereals like paddy and
@b 1 ff otton, brinjal, swest potato and cucurbitaceous plants.
c‘h(.)lam, O ove :(hese, allows bhovers, ete,, to breed unnoticgd and
Failurc to rﬁinw()‘ s during the following season, (4) Proper dz:sposal
et \ ttctllep%heds and stables. The trouble from domestic and
of Bater THT C'd be \prevente_l by proper disposal of cattle yard and
cattle fles i which flies of all sorts breed, multiply and l.)ecorr-xe
stable manure’:nnce but also play their part as disease-carriers in
not only nux’-rz;l éiling of stagnant pools and ponds to destroy
SOmE cabe? rvaeeis a similar measure. Under this heading may also
;nozqcl)]:g(,)ht ihe '(;eriodical raking up of the manure heaps, to prevent
be br
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multiplication of the rhinoceros beetle grubs, and other cockchafer
larvae that breed in them.

II. Cultural Methods. Some of these methods though partially
curative, go a great way in checking the multiplication of some pest‘s
and effecting their control very easily and economically. (1) Deep
ploughing in general. To destroy weeds, white grubs attacking garden
crops like chillies, groundnut, etc., pupae of hairy and Sphingid cater-
pillars often attacking crops like groundnut, green gram, sweet potato
and gingelly, this method will be found very helpful. (2) Ploughing
and raking up of field bunds for destroying grasshopper eggs in paddy
areas like Malabar, Ganjam, etc., forms another preventivé measure iﬁ
such areas. (3) Crop rotation. It is perhaps not widely realised that
apart from its agricultural benefits. this method of growing crops in
rotation on any area is also beneficial in checking the multiplication of
some insect pests which would otherwise continue breeding in the
same area right through the year. (4) Digging out any destroying
ants’ mests in fields— white ant attack on wheat, groundnut and cane
and the occasional outbreaks of red ants on brinjal and other mrc‘len
plants, can be prevented by this prophylactic measure. (5) R‘akin 5
up and hoeing of the soil around melon plants and around man oa 5
other fruit trees like Guava, Zizyphus, etc., which suffer fror;l ftta ?(“
of fruit flies, will destroy the underground pupae of thase flies qc ;
prevent further breeding; this may be done for plants suI;f o

flea beetle and leaf beetle attacks also—such as the Pollu ﬂ:;lgfetflr:?;

pepper areas, the pumpkin and other leaf beetles and the beetle pest

of grape vine. (6) Thorough drying before storage. The th()rpe\y}?
d.rymg and chaff-free-storing of harvested crops like grains Olm

011‘seﬁzeds, ginger, turmeric, nuts of different kinds, pepper éard"ltr)r:l S"§‘
(..‘,hlllles, cte., will prevent the infestation and multipli;a’tion (;f .
Insect pests like weevils, moths, mites, etc., which are partial ¢t “‘mn‘.\:
stored products. It has also to be remembered that there 1» ) HICI
of storing such clean and healthy seads in pest-infestevl anln() ”10'0(

cellars and' vessels. Small quantities of valuable seeds\ ;na unlc' LEll)n
preserved in jars with a layer of sand on the top surface - thi~yisaf:>0 (1)
to prevent weevil-breeding in many cages. The use of n’-l )h:halenl;rl(

keep away vermin from stored products, records pict‘lires etc O
ffmother c'losely allied method. A further precauti(;n in this (iirec‘é: .
is to.fumlgate the commodities and store them in insect-pr(;of ve%s*l(l)~n
I'}lmxgation of ordinary seeds, etc., can be done by the use of ca \IN o
bi-sulphide, which, of course, has to be done by traine;.l hand o
Ilooding. Whenever possible flooding may be resorted to, t S.I o
the multiplication of cut-worms, mole crickets, white gruhsg a Olc o
underground pests often found in garden areas, »and other

III. Other Preventive Measures. (1) Tre

. . atment o
before planting. Before planting sugarcane and gra f cane setts

Pe-Wine, setts may be
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treated with Copper sulphate, dilute Crude oil emulsion, or tar water
to prevent white ant, mealy bugs and even borers. (2) Light Traps—
Many insects including some well-known crop pests are attracted to
lights; the setting up of light traps at the very beginning of a season
when a phototropic insect pest is likely to appear, will nip the pest
in the bud and very greatly check its multiplication and reduce its
menace as a serious pest. Such are the paddy stem borer, the ground-
nut surul, the hairy caterpillar moths, the cockchafer beetles, one or
two of the sorghum and cane borers, the ragi white borer, the spotted
jassid of paddy, and many others. A study of the light trap catches
in any area for a fairly long period, will give any one an idea of the
incidence of the phototropic insects and the time of the year when
they usually appear. Even bon-fires in field bunds at such seasons
will serve the purpose. (3) Covering ripening fruits to prevent insect
attack. Pomegranate fruits of good quality and size are kept free
from the borer butterfly, by loose muslin or paper covers which pre-
vent the butterfly from laying eggs on the fruit. Batavian and allied
varieties of oranges, are often covered with cheap bamboo baskets in
parts of the Northern Circars. Though the practice originated with
a different purpose, it prevents the attack of the fruit-sucking moth
which is a bad pest in the area. (4) Banding cocoanut trees with
smooth tin plates will prevent rats going up the trees and causing
damage to the nuts. A similar measure is the tarring of the stems of
fruit and other trees to prevent white ant infestation. (5) Use of
healthy seeds, cuttings, tubers, etc., for propagation. This is particularly
the case with seed potatoes which often contain the borer larvae, cane
setts often containing mealy bugs, borers and white ants, cuttings of
grape-vine, crotons and other garden plants containing scales and
mealy bugs. etc. '

The above are some of the more suggestive and practical methods
of actually preventing outbreaks of insect pests in many cases, and in
some, to considerably minimise the damage even when the pest
appears. The success of many such preventive measures depends a
good deal, on the promptness with which they are adopted for different
pests. It may also be added, that for an effective and economic appli-
cation of one or more of the above prophylactic measures for different
insect pests, it is essential that one should have correct ideas of the
insect or insects, and the approximate seasons in the year when the
different forms begin to appear in his tract. This is easily gained by
intelligent preliminary observations, and records made through diffe-
rent seasons for a year or two, and then compiling a sort of pest
calendar for the tract. There is no doubt that as the farmer gets to
know his important pests and their vagaries, he will himself be able to
devise such prophylactic measures which might suit specific pests and
special localities.



DRY FARMING WITH SPECIAL REFERENCE TO
PUDUKOTTAI STATE.

BY G. DORAISWAMI AYYANGAR,
Agricultural Instructor, Pudukottai State.

Dry farming as at present understood is the system of farming
extensive areas of land purely with the aid of rainfall received in a
locality. It mainly consists in the attempt to save all the rainfall of
one or more seasons, by different agricultural operations for the use
of a crop during its period of growth. In foreign countries where
rainfall in some places is not more than 12 inches annually, fair crops
have thus been realised by cropping the land every other year.

Under this system great care is taken to keep the land stirred
often, even when there is no crop in the field, the objects being, to
maintain the soil in good tilth, to make it ever ready to absorb the
rain, dew, etc. to the largest extent possible, and at the same time to
prevent the evaporation of soil moisture due to atmospheric changes.
This method of cultivation in western countries is termed cuitivated
fallow i. e., laying lands fallow but in a stirred state.

The production of one or more crops without irrigation, in places
with 20 inches or less rain, and the cropping in places with an uneven
distribution of rainfall, annually amounting to about 30 inches, are
considered by some to come under dry farming. The cultivation of
Varagu, (Paspalum scrobiculatum) groundnut, Cumbu (Pennisctum
typhordeum) pure or mixed with red gram, Ragi,
castor, lablab and sorghum as carried on in the major portion of the
Pudukottai State, come under this category. Dry farming also em-
braces the apportianment of vast areas into suitable blocks, for
pastures, or for raising fodder crops and the rearing of live-stock.

For successful dry farming, a ciear knowledge of the local condi-
tions i. e, the soil and rainfall, is necessary. A study of the rajnfall
statistics for Pudukottah, as given below will clearly show that there
is no constancy in the amount of rainfall in any month, and the wide

variations between years often disappoint the ryots in the pursuit of
any definite cropping.

(Eleusine corocana)

Rainfall at the Pudukottai station from 1921 —22 to 1930.
Years. Total. July Aug. Sep. Oct. Nov. Dec
1921—-22 3041 637 429 5 13 510 042

. Jan. Feb, Mar. Apr. May. Jun.

355 022 .. T 074 309 170
1922~23. 4509 146 391 778 566 788 299 1o - »
1923—24. 4246 108 089 954 1230 0.06 723 1'6%6 0.}8 e 076 2-2{7) 222
192425 3569 472 605 538 406 280 123 069 002 son 032 529 282
1925—26. 3553 137 579 228 385 1064 324 dog goz 027 077 034 207
1926—27. 3855 078 708 730 775 239 070 107 1ok 124 211 287 347
190728, 2699 027 178 385 357 566 173 095 oo 030 328 327
1928-29. 3001 427 101 420 369 633 479 gog 011 .. 095 152 28
1929-30. 4047 194 233 877 501 560 472 149 088 041 840 132
193031, 4913 096 132 341 2782 464 108 1i w002 221 361 356

Total. 37433 - Annual average 37°43.
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It will be seen from the above table that the annual average has
increased to 3743 due to the unusually heavy and sudden precipitations
i in months during the last two years; but the State average
- Cirtamtl;t; 34" per annum for the same decade. Though the average
Tain fs ;))u ceived js about 34", due to the peculiar climate and .the
nature freh soil. 70% of the lands under plough, come under ty.pxcal
emfarmis earea;. T;\e major portion of the soil is gravelly fer}'ugxnous
dry~farmlrflgll of ;and-stones and intercepted here and there w1th_black
o loam,'l Lcl>f saline character. The surface is more or less flat, }nter-
clayt;y wsw(?th a few hillocks and rocks. The sun between April a.nd
? e is unbearably hot and many wells fail to supply water Qurlng
tt‘:;eperiod. The climate is usually .hot and dry; I?nfd the m:xlndnal;r:
temperature in the summer months rises above 102°F for severa .

“ The vagaries of the monsoon " are rather a rule t}gan an ef;cte;;;
tion to this State. Practically an extent of thrge Ia}{hs oTz;::reiaz s(:1 it of
Gve lakhs of arable area comes m(xger .ldr‘s; l::r:xel;w:;tion.the si e

infall during the season pril— :
flzf)uz\l: for heavy rains, adver§e1y affect fhe yield of tge ;lt?; ‘:;(;g:
This freak of the monsoons during the sowing season and a o fam;
comp.ls the dry land farmefr 1tc})‘ be ptrompt and efficient in

ions to ensure a successful harvest. . .
oper;?ior:)ciples of dry farming. T he. prinf:iples which \;nd.erhe fd}z
cultivation are (1) conservation of soil moxst_ure afu'i regus?tlor_l of i f
movement in the soil, (2) maintenance'of soil fertility, (h raxsm%:)
crops suitable to local conditions i. e. with re‘ference tof the quantity
of moisture available in the soil and the requlremer}ts of the crop. .

Control of soil moisture. Water is t’he most m.uporta‘nt lexlctor 1;1
crop production in dry-farming areas. Wlthout'motstufre in the soil,
no crop can be grown anywhere and mugh less in dl:y- armu;g al}‘ﬁas.
‘This compels a dry land ryot to pay particular attention t9 %oug m;;r,
and preparing the soil to such a tilth as to secure thg require am(::unf
of moisture. He should therefore see fhat the maxtmuz art}?unI t (;S
water during the rains is absorbec.l and is preserved mﬁt e sz.;‘ i
also necessary that the surface S?l], thus reduced tf) a fit ccg; i 10}?, is
not also washed out by heavy rains or surface drgmage. o atc xei\t;le‘
the objects mentioned above, we S}.IOI‘lld be quite conversan dws o
the several farm operations and their influence on soil water an

rtility. .
: til’:iparation of land and utilisation of soil water. ’l‘xllaget ():f ?he
soil is of great importance as a means of absorbing and re (;nnfng
moisture as much as possible, from the natural sources, for uhse u.rlm‘g
the months when the crop-demands are great, The deeper the soi hxs
ploughed and the finer the soil partx-cl::s rendered, th.e grefater is the
depth of loose soil available for retaining large qganpty‘ of water for
the use of a crop, the surplus also gradually sinking into the layers
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below. The shallow depth to which the wooden country plough pene-
trates, tends to make rain water get into that portion quickly, hut th
hard layer below does not as quickly absorb it, so that,the t ;
ploughed layer becomes slushy and when more rain is received tgp
fertile portion in the surfacs is somstimes washed off expos?(u .
unfertile layer. Thus a deep and thorough ploughing is essenltt;;l 2:(])

prevent surface wash. It should be re i
peated at leas v
years for successful farming, onee in three

Again, the water holding capacity of the soj] is increased by rais:
the quantity of humus in the soil. This decayed Orga“ic‘mqtty aising
gives life to the soil and is greatly needed by the soils in ‘th?f léeally
It fills up vacant spaces between particles of sandy soil\;md hells . ?:tc'
hold more amoisture.  Again, when applied to clayey soils it D}: 1 Ito
rain water quicker and holds it longer in dry Weathe‘r It a, 810r ”
soil aeration, favours root development and hastens th.e a t?e'(hl-l i‘ltes
the mlcroo.rganisms in the soil. Frequent inter-cultivﬂt;c 1\]/)1txe> of
crops especially after every rain tends to arrest the gr t(l)1n etween
and also minimises the loss of moisture and ultimately hz;v _Of wee;ds
a better‘ harvest. Even long periods of drought can b f.slln reaping
the cultivators frequently keep the surface soil loosee wded over, if
absorb the available moisture readily. Ryots here, are andlope'n’ e
realising t.he value of inter-cultivation and of the ’tim Iyet acking in
weeds, which as a result of neglect rob the crop of thee ym(r)?sr?sval 05

re an

the olant food which would otherwis .
methods are best carriod o wise be available for it These

lines. While big implements and m

even a stage when they could use th
which need only bullock power.
'f:md facilitates the deposition of s 3
orm growth. Besides, it tends to ¢ mid uni-
es, °nds omplete the ¢y : rations
he.flore. the surface soil loses its moisture. The constltnutr::i ving of the
soil with the bullock hoes between the rows of the crop r“m]a:)]of :}I:e
» enables e

Drill-sowing reduces the s

. ead rate
eeds at required depths to

: g, when it is not 3
Jv and stir the soil loose with manual lab \

ditions require. It is therefore,
change their present meth

hoes, etc. so that they may Ori?iu?:fe the on 4nd take to dril]s, bquCk
freater area with less labour. If some careful and i
-are encouraged to follow new methods by awar(;1 erflthu'Sl
inducements, such improvement will be quicklS takon
ryots also and become established in the tract v taken

The next point to be considered is the mainteng
The continuous renewal of Crops year after year f‘
r

astic ryots
€5 or other
up by other

nce of soil fertility.
om the soil and the
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constant tillage operations go to exhaust the plant food in the soil
and largely the humus (organic matter). The loss of soil fertility
(crop producing power) occurring in natureis so gradual that the
depletion of fertility is not realised until the soil begins to give very
poor returns. In this State, the Odayars are as a rule better
cultivators than other classes, and they have realised the value of
maintaining the fertility of the soil by manuring. Sheep or cattle
may be penned. Judicious quantities nf cattle manure or sweepings
may be applied. These methods surely increase the organic matter in
the soil. Lost fertility can be made good by giving the land tempor-
ary rest for some time, when natural agencies bring about decay of
organic matter and ‘cook ’ the soil, for later crop production.

By adopting rotation in cropping, the natural productive power
of the soil can be also maintained. Rotation means the growing of
a given number of crops of different nature, in a regular order, in the
same area, to regulate and control the soil fertility. This is done by a
balanced removal of plant foods from the different layers in the soil
either by cultivating deep rooted crops and shallow rooted ones
alternately, in the same field, or exhaustive crops to follow restorative
ones. This system often helps the farmer in protecting the crop from
pests and diseases and keeping the soil free from weeds. In addition,
it also helps even distribution of labour throughout the year. Rota-
tion is a necessity here, since certain crops refuse to yield well after
a few seasons.

Selection of suitable crops for dry lands. A crop generally suit-
able to the place, the cropping season and the local markets is
preferred for cultivation ; a note on the principal dry land crop in the
State will not be out of place here. Varagu :-- This being the main
food crop for the dry land ryot of this State it is extensely cultivated,
either pure or mixed with Cumbu and groundnut. This crop is at
present subject to the attacks of aroot parasite locally known as
Kudivirattipooniu, or Palli poondu, (Striga lutea) which considerably
reduces the outturn. Removing this parasite before it flowers and
abandoning for some years the cultivation of cereals like Varagu and
Cholam that are susceptible to the attack, are being advised to arrest
the spread of this parasite. It will be a boon toryots of the State
if they could get some strains of Varagu, resistant to parasites. Ground
nut:—This is now being cultivated in all classes of lands dry, wet, and
garden, and it extends to 17350 acres. Mauritius nut is the popular
variety but it is said to have degensrated in quality and out-turn,
perhaps, due to its continued cultivation without rotat?and propers

manuring. More hollow pods are found in the harves
are advised to change the seed and apply a basal drefsim

lime to
remedy this defect. For late seasons they are recommended to grow
bunch varieties which are short-duration ones. ThI' ots are also

e,
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being enlightened on the benefitsof using the H. M. Guntakka (2 modi-
fied blade harrow) for harvest, to reduce the cost of cultivation. Red
Gram:—This is the next important crop and it is usually mixed with
Cumbu or Varagu, and no change in its cultivation is necessary. If
the season happens to be late for this crop, other pulses like black‘and
horse gram are recommended.

There are at present 34,000 acres of cultivable waste lands in this
State, of which a major portion is suitable for raising plantations like
Senna, silkcotton, cashew-nut, casuarina etc. As these crops require
attention only in their initial stages, ani as they are afterwards
adapted to dry conditions, efforts are heing made to popularise tche'r
cultivation here. When the farmer becomes sufficiently conver“al
with the soil and the seasonal changes in th= locality, he may ﬂttebmni
to raise a better crop and try thz change. If h» ﬁnds’the chan;;e b°n2-
ficial he can gradually extend the area under a new crop and evenvta‘
fresh markets. To be brief, conservation of rain water, preventi .
of the loss of soil moisture and fertility, go hand in ha d, i I de.
velopment of dry farming. wnd in the de-

?onditions requisite for .heir initiation. Though a greater
portion of dry fields in this State is not level, hut undulating, our r‘ ot
carry on cultivation without effecting improvements. While yths
plants in the elevated portions may suffer for want of moisture thos‘3
in the lqwer levels are water-logged and the entire crop consequentle
results in a poor return. Such defects can be rectified during ch-
slack seasons and fields rendered as level as possible consistent :v'tll
the drainage. The steep and sloping lands may be divided into s lﬂli
plpts under terrace system and the plots suitably bunded and \n(]i d
w1t}} turf ve?nts to prevent erosion. In this State the nun;ber pFOVlt el
cu]tlvat_ors 1s.sma11 in many villages, and of these many have e;ijc ;ml
to obtaxr'x a %wing elsewhere. Those who still cling to tﬁeir ;i.m .
are heavily indebted. Many owners of lands do not live in ';)lmres'
and do. not care to consolidate these holdings to the deéired e tVl o
:adopt improvements. If some enterprising capitalists woul}iient '(l)r
in villages gnd demonstrate dry land farming on sc{entiﬁ li  our
peasants will follow them. Where extensive areas ar:; ;:3;?13(11111:

1 i 1 i f i a T ‘ a (lS
cu 1 Va((.)[s a.ll(l CO ()JUSIS rom Olltslde ma b d

THE POULTRY INDUSTRY OF INDIA
BY R. L. PANDEY,
Secretary, United Provinces Poultry Asmcia.tion, Lucknow
& o Part I. .
India is Supposed to be the original home of poultry and it is pre-

Zgﬁ:doﬁit the genus Gallus _originally migrated from India to other
e world, although it is difficult at the present time to trace
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this migration in all its stages, through the passing of time. In Indian
literature, ancient, medieval and modern, references also abound,
mentioning the superior qualities of poultry-flesh and its sphrodisiac,
health-promoting and disease-eradicating properties Proverhs and
pithy sayings about what human beings might learn from the life of
poultry, as among other animals and birds, are to be found in the
writings of Chanakya a great Hindu politician and naturalist who
lived about 400 B. C.

While these references unmistakably point out to the flourishing
condition of the poultry industry in the ancient days, we have it on
record historically, how, during the Mohamadan period, the industry
got a fillip on account of the great interest taken by the court, where
cock fighting happened to be one of the chief amusements. The
interest evinced by the rulers of the land is reflected even in the
writings of the Urdu authors of the times, wherefrom it is clear that
there was a popular belief, that the cock and its flesh were even sup-
posed to posses mysterious powers. How far this superstitious belief
was rooted in the popular mind could be gauzed from the fact, that
an idea was prevalent, that once in its life time, the cock laid a very
small egg called in Arabic ** Bayzat-i-vgr ™.

But the industry could not reach a high standard of development
on account of religious considerations in the case of Hindus and the
decline in power in the case of Mohamadans.

Present condition of the industry. At present the industry is in
the hands of ignorant m2n. There is no system of breeding, feeding,
housing etc. Fowls inbreed as they please and are bred just to supply
egus and table birds without any attention to size. These birds have
to look for food themselves. If the master is kind a handfal of grain
is all they can expect from him but in the majority of cases that toois
missing. Under these conditions their vitality has detriorated and the
bhirds have become susceptible to many diseaszs. Often, whole flocks
are wiped out on account of pladue, cholera, ticks, fever, etc. Still,
taking into consideration th2 circumstances under which it has to live,
the indigenous fowl is a hardy bird and is capable- of enduring very
adverse circumstances, but, on account of the treatment meted out to
it, the size and the laying have deteriorated considerably.

Species of Fowls found in India. The red jungle fowl is found
in abundance in the jungles of Northern India, with different kinds of
pheasants, while the grey jungle fowl, Gallus Sonnaratti, is found in
the Southern India jungles. Domestic fowls that are prevalent in
India at present can be put under the following heads :—

(1) Those that resemble the jungle fowl: they seldom exceed 3 to

314 1b. in weight and are very pcor ezg producers both in size at;j
number. (2) Aseels, the pure-bred game-fowl ; this breed is getti
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very rare and is found in the hands of a few breeders. (a) Ghages—
resembling Aseels are slow maturing good table birds, but very poor
layers. (b) Chittagongs—so called after the name of that district of
Bengal. This is a valuable breed both as regards laying as well as table
qualities. (c) Karaknath—The eyes, skin and blood of this breed are all
black., This breed is getting extinct. (3) Modern Breeds :—(a) In this
class will be the modern breeds of Europe and America such as Rhode
Island Reds, Leghorns, Minorcas etc. (b) The crosses between (a)
above and the country fowls. They are bigger in size and are better
layers. (c) In addition to ‘the classes enumerated above there are a

number of geese, ducks, turkeys., guinea fowls and various kinds of
pheasants.

Among the modern breeds, White Leghorns, Black Minorcas,
Rhode Island Reds, Orpingtons are very popular and seem to stand
the climate well,

Organisation. Unfortunately the Central Government has till now
done nothing to promote the industry of poultry farming but of late
some of tha Provincial Governments have been taking some interest
in the industry. )

The chief agencies for the promotion of this industry in India at
present are as under;— 1. The U. P. Poultry Association, Lucknow.
This is the most important and the pioneer organisation in the whole
of India. 2. Poultry Sections of the Agricultural Department of the
Punjab, Bengal, Bombay and Madras. These sections have been started
very recently on a small scale. 3. Indian Poultry Clubs. (i) South
Indian Poultry Club. (ii) Bombay Presidency Poultry Club. (iii)
Burma Poultry Club. 4. Christian Missions. American Mission in
Etah. U. P, Katpadi and Ramanathapuram in Madras Presidency and
Hubli in Bombay Presidency. 5. There is a small poultry section con-
nected with Dr. Rabindranath Tagore’s (the world famous poet) rural
reconstruction work in Bengal. Among the Indian States, Kashmir,
Baroda, Hyderabad and some smaller sta’es have started small poultry
sections which are connected with their Agricultural Departments.

As no records have ever been kept of the number of head of
poultry in India, it is impossible to give any accurate data on the
point, but it is roughly calculated that out of 350 millions of people
about Y4th of the population participate in this cottage industry oachl
family keeping about 6 to 7 birds. .

Methods of Marketing. The marketing of eggs and fowls is i
the hands of the professional dealers, who make house to house ~cnl\loc-
tion and transport the produce to market towns. The eggs are %()‘1(1
by number and not by weight. Generally egos are packed in a gqx:t of
earthern jar and an egg-shell is tied on the top of it, which‘ (ien()t(\q

the delicacy of the contents and warns the people to handle the
carefully. m
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The Railways charge haif the usual parcel-rates for egg-parcels,
but their charges for empties and live poultry are very high and
these do not encourge the industry. The averageiweight of an egg
is about 134 oz. and that of a table-bird generally about 3 to 4 1b.
The average production of the country hen is about 40 to 60 eggs.
The price for poultry production in the different parts of the country
varies from 6 to 12 annas which is equivalant to 6 to 12 pence. There
is no standard for eggs or poultry. Larger eggs command slightly
higher price. Table birds are sold by piece prices ranging from 8 to
10 d. according to demands and size. The industry is carried on
between the peasant-producer on the one hand and the consumer on
the other through the agency of the middle man who makes the most
of the deal. There is no trade in bye-products of poultry. They are
all wasted.

Obstacles for the Industry. There are several difficulties that
come in the way of the development of this useful industry, some of
which are noted below:— 1. Most of the people of the country are
vegetarians and have got religious scruples, which are up against
poultry-farming. 2. The ignorance and poverty of the peasants and
their lack of knowledge as to how to handle these living beings are
formidable obstacles. 3. The susceptibility of poultry to diseases and
different climatic conditions. There are no scientific research insti-
tutions where any thought is given to problems relating to poultry,
4. Lack of proper breeding stock in the country. Except the United
Provinces Poultry Association, Demonstration Farm at Lucknow, I do
not know of any other farm through out the length and breadth of
India and Burma, where any pedigree breeding is conducted. 5. There
is no organised system of marketing the produce. There is no State
Law to govern this factor, there is no check to bringing sick fowls to
the markets and there is no restriction to selling stale eggs in the open
market. Even the purchasers do not take proper measures to ensure
that they are getting proper quality commodity for the money spent.

Part 1l

POULTRY BREEDING IN THE UNITED PROVINCES

For the past 22 years some small efforts have been made to effect
some improvement in Indian poultry. In 1910 an unofficial body
styling themselves as the Indian Poultry Club was formed. The body
has been instrumental in interesting the public in modern pure-bred
fowls by holding exhibitions in different parts of the country. They
also publish a monthly journal “ The Indian Poultry Gazette.”

As an outcome of this club Sir Hercourt Butler, the late Governor
of these Provinces, in 1919 asked his Government to finance a small
scheme, which would have as its objects (1) the improvement of
poultry in the United Provinces. (2) to popularise the breeding of
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fowls and (3) to educate the public on the importance of the

oW

industry. i

O Mrs. Fawkes was appointed as Poultry Expert to the United
Provinces Government—with her headquarters at Lquknowv Wh'?h 18
. e of the big cities of India and a very central place in the PTOY‘“cei
(\):‘xth a small staff consisting of (1) a Farm Magager. (2) an Asslst's’m“
Qecretary and Demonstrator. and (3) one Office clerk with a sma

enial staff. : i

m Keeping these points in view, two farms were established, in

1920—21 one in the Horticultural Gardens, Lucknow and th.e.oﬁk‘le‘r

at the Government Bovine Depot at Patwa Dangar, near Naini Tal.

The purpose of these farms was:— (1) to demonstrate how poultry
farming should be conducted. (2) to breed such breeds of fnw\s.ns
would be suitable to the conditions of the country. (3) to provide
stock birds and eggs of the improved breeds throughout the Yvhn\»
Province. (4) to study the suitability of poultry foods grown in the
country. (5) to study poultry diseases as far as possible, and (6) to
evolve a suitable breed of fowl that will combine greater production
and immunity from poultry diseases etc,

As regards the popularisation of good breeds of fowls and the
educational work, the following methods were adopted:=(1) Instructive
and interesting articles werg contributed to the important newspapers
on the importance of the industry. (2) Lectures were delivered, illus-
trated by magic lantern slides and later on also by screening a

Cinema film, on poultry industry in India, (3) Poultry shows
and Demonstrations were organised at al

C e ot 1 the important Agri-
cultural fairs and other exhibitions that take place every year in these

ts . on poultry keeping free of cost (8)
Training of students in poultrying on up-to-date and scientific lines
was conducted as far g possible

- (6) Local Associations ang
) SRR . ? poultry
socteties In connection with the Co-operative Department were

organised. (7) Practical demonstrations were given by running a Rail-
- - ld “
way Poultry Car, or Miniature Farm on wheels, which is fully equipped

with upv-to-datf: appliances ete, and which runs all over the province
whenever possible. (8) Recently,

. . 1. A - 3 monthly Poultry Journal in Urdu
is started in which instructive articles are published on different points
of poultry farming such as diseas

: | 1seases, housing, feeding etc. (9) People
interested in poultry are enlisted as members all over the Province,
(10) Mutual busine:s transactions are arranged betw:en the different

farmers. In addition to thig thousands of advisory letters have been
issued and are heing issued every day.

The main object of the Association was to improve the conditions
of poor professional poultry keepers and to carry out this poliey some
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he Courts of Wards, District Boards,
rms were started under t . of W
sCm?uixf:il Tribes Settlements, and in Etah District thrqugh Mr.. Slate;r.

rlzl erican Missionary, who also has been engageq in teach:{ng t Ie:
anorrgiﬂagers the benefit of this industry; ar'ld, quite a IotU od st(:;:]e
gf’ ds and eggs were distributed to the deserving people. Jn e: he

. rvisim; <;f Mr. Slater a large number of cockerels was given o
Zl'lpe'buted among villagers. The resuits were real}y. very enciJura%}l:;gl;’

l?g}e there was tech..ical and reliable supervxslczln, fgxdt g‘xdohe)p
N till 1t di

uch as expected s

: though the success was not as m . : °
?x:q?:pmving the -country breeds by coming in contact with th
i d varieties, _ - _
lmm]:l);; year by year the farm grew in po;)ula.r:ty and the mtets;ztf
aroused in poultry farming spread all over India, and there was a big
demand for our stock. o

Success Achieved. DBefore this Association started, .tht'arg vu;er:e

ractically few people wha knew the importance of this md us (r):t
’rl"c;-dqy we find nearly all the Provincial Gove.mments an m;;d
of the Indian States have started Poultry bre(eidmghopgaiggzmznt

i do so soon under the Ue

thers are contemplating to . ;
%epartments on a permanent basis. All these schemes are being
manned by our students on our lines.

The Kzshmir Government started four farms last year and all these

farms are being managed by our students and every thing is being
done on our suggestions,

The Government of the Punjab which started the work under our
directions some five years avo, have started four more breeding centres
each under a Deputy Director of Agriculture from the

We have trained two men of hj
of Baroda State who are now en

. Since January 1931 the Gove
Nxzﬁ‘m have started this

very bezinning,
gh education for the Government

gaged in poultry work of the State.
rament of His

Experimental work. (1) Pyre bred stock
kept successfully through the tropical conditions
the progeny deteriorated in no way. (2)
stock has been determined

and it is proved that the i i
f“O}‘e than country fowls. (3) The crossing of pure-bieglgi)dul?ryn\:?tel?
1r}d)genous ones in villages has resulted in producing a progeny much
bigger in size with better laying capacity both in quantity and quality
than the country fowl, as described elsewhere. In one year a brown
Leghorn-desi cross pullet was put in the Egp-laying Test con-
ducted by us,

. and laid 61 eggs in 64 days. (4) Controlling of
poultry diseases by sanitary measures.

For example in 1928-~-29,
the best year of the farm, the disease known as “ Ranikhet Disease "
broke all over India and the cities and towns were simply cleared of

imported has heen

of the plains, ang
The production of pedigree
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poultry and quite a lot of farms were ruined
thousands. Every day there used to be dozens.
the carriers of this disease dying on the farm. The disease brok

the f:at:m, which within its limited space and with its proxirr(l)‘te T the
municipal rubbish dumping grounds stocked a flock of 1300 bil 21' tolghe
prompt measures were taken and only 10 birds died which we o at onee
destroyed. The saliva of these destroyed birds was sent t Mok
for examination and there it was tested and proved t .
infective principle of the same disease. (5) ot
for poultry that grow in this country were
advised accordingly. (6) A suitable breed of §
brc(eied combines increased egg production bot
and greater immunity from disea iari ;

?hat while in other breeds the bir?ssiayTah?eVSZ:uLif;ty O(fl tt:s bz"eed. Is
is reduced and they become useless soon, this has&a o g Vitality
vity ; some of them are 5 years old and stil] they layv?t};ifeoo\gelllonfiii

the size of eggs is remarkably i
good. Both -
eges from this breed won first prizes inolarglrral i and 1930 -31 the

All India Poultry Exhibition. white egg class of the

Crows were dying in
of crows which were

once
Muktesar
ontain the
Suitability of food stuff
tested and people were
ow}s was evolved. The
h in number and size,

The brief report on one of the sh
January, 1932, will throw a good light
in the Provinces.

ows held in these Provinces in
on the success of poultry work

The Etah Poultry show. * The fif
show has just been concluded, and m
bt > - 1 arks th h' “3 ;
raising in the Etah District. There are th oft}:tp(‘”}t ;" poultry-
?bout the show ; (1) that it is a villagers’ show ; ang kza}nd}:ng eatures.
owls of the White Leghorn and Black Min(;rm b s purebred
per cent. of the show. # Preeds make up 95
A total of 2,341 exhibits b
represented.  These villaze me

teenth annual Etah poultry

v 329 exhibitors from 174 villages was
n spread out over 8 districts, ‘
At no classic show in either

. . England i
classes in Minoreas and White Lea . or America

are such large
is>d the Etah Show. 2hotns to be found as b

ave character-

An outstanding feature of the Etah S}
Excellency the Governor, Sir Malcolm H
betore the distribution of prizes,
tion of the show, and the splendid
raising to improve the economic s
the low-caste people.

1?1w was the visit of His
' ailey.  In a brief

pheol . speech,
eflfs Itlxcel.lency voiced his appreciq-
t orts being .made throuph poultry-
atus of the villager, and particularly

remarks, drew attention to the n

: ) eed for develoni
stry km each and every district of the vamcegma tih © Poultry indu-
markets for surplus poultry products.” » And finding suitable

PROBLEMS OF NUTRITION IN INDIA
By Col. R. McCARRISON, C.I.E., M.D.,, D.Sc., LL.D,,
Pasteur Institute, Caonaor.

Throughout the whole of India the staple article of diet of the masses is ¢
cereal grain of one kind or another—wheat, barley, millet, maize, rice—sometimes
a mixture of two or rhore of them. Most of these grains are eaten whole; thesc
arc not subjected to any milling or refining process before use. The outer layers
ol the grain and embryo, containing valuable dietary constituents, are thus con
sumed with endosperm. Rice is the single exception ta this rule; though within
recent years the use of white flour and white bread is spreading in the larger
towns and cities. Rice is always subjected to some form of refining process. In
country districts, distant from rice mills it is pounded by the villagers in large
mortars ; & process which removes some, but not all of the external layers. In
towns it is milled and polished in the raw state or after par-boiling or curing. As
is well known these processes reduce its nutritive value to a greater or a lesser
degree. Biological tests in this laboratory have shown that these cereals differ
in nutritive value : whole wheat being the most, and whole rice the least, nutri-
tious. The other cereals occupy an intermediate position between these two
estremes. All are deficient in certain food essentials—suitable proteins, calcium,
sodium, iron, phosphorus and certain vitamins. These deficiencies are greatest
in whole rice; and as rice is always subjected to refining pracesses, always washed
before cooking, and always consumed after prolonged boiling, this cereal is,
generally speaking, of much lower nutritive value than any of the others.

The nutritive value of some of these cereals may, and often does, vary in
different localities ; amongst rices grown in different parts of India, this variation
may be considerahle ; the same is true of millets. Thus certain millets grown in
the south of India have been found to be surprisingly low in vitamin B, an obser-
vation which has a bearing on the not infrequent occurrence of beri-beri in
millet-eaters resident in endemic areas of this disease. It has been found, too,
that groundnuts and split peas (¢4al) grown in certain localities in South Indig,
are unexpectedly low in this factor. Observations of this kind have led to the
suspicion that the nutritive value of certain cereal grains, legumes and nuts, in
common use in India, may depend to some extent on conditions of soil, manure
and irrigation under which they are grown. A considersble amount of cvidence
in support of this supposition has been obtained in this laboratory. Thus, it
seems certain that rice grown nnder conditions of natural rainfall or of watering
designed to stimulate natural rainfall contains more vitamin B than the same
rice when grown in standing water. The former practice is generally followed
in the south-west of India where beri-beri is not endemic; the latter in the
south-east where it is, Biological tests appear also to indicate that manurial
conditions influence the nutritive value of cereal grains; and ii seems likely
that the almost universal practice of utilising cow-dung for fuel purposes
instead of returning it as manure, to the soil, is one that has a bearing on the
nutritive value of Indian food crops. Thus agricultural practice appears to
have a definite relation to problems of nutrition in this country.

The varied conditions of climate, rainfall, irrigation, and soil prevailing
throughout the Indian Peninsula makes some part of it more suited to the culti-
vation of one cereal than of another. The cereal or cerenls grown in any parti-
cular locality are those that enter into the dietaries of the inhabitants of that
locality. n the north of India—North-west Frontier Provinces, Punjab, Belu-
chistan and United Provinces—wheat is the principal cereal grown ; though some
rice, barley, maize or millet are also grown. Generally speaking, the races resident
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in these areas—Pathans, (Afridis, Waziris, Bajauris
Rajputs and Paharis—are wheat eaters, Wheat is the staple article of their die
taries ; the other cereals mentioned being merely adjuncts to it. A lar ?n‘ m;
of wheat is also grown in parts of Central India, Bombay and the Dec‘c’ﬂe"llmourlm
general the races resident in these localities such as the Mahrattas ug“n ; l{ttt u;
mixed cereals—usually wheat and rice. Towards the East throuﬁil,B:E a diet o
Coast of Bengal all down the east and west coasts and tl:erUghbut 1thar to the
Presidency rice is the principal cereal grown ; though in parts of th ‘e Mu.draﬁ
millet is also a considerable crop. But, for the most part, the race ese regions
these areas are rice-eaters. Throughout the rest of India ,millet is tsh rﬁf;{den't. in
that forms the staple article of diet of races—such as the Kan: ec 1ef‘f,1op.
therein, who commonly use rice as a supplement to it. yIn “t;“dl;ese‘-v—romlem
the staple article of diet is the tapioca root supplemented wFi)t-h ;icz Travancore

), Punjabis, Sikhs, Baluchis,

As we pass from the north ‘o the east, so
‘ : : » south-east, south west :
India there is thu_s a gradual fall in the nutritive value of food vr's' ‘su}d so'uth l()f
staples of the national diets, this fal] reaching ijts } it among the sice

‘ ’ owest limit among the rice
eaters. of th'e e::ast and SOllt}'l- ’1jhere is also a gradual fall in the amount of animal
protein, animal fats and vitamins entering into these diets The races of tl

N B N ¢

north are either milk users or meat eaters or both ; while those of the s

east use both meat and milk sparingly and sometimes not‘v'0 s S’(imh e
Puthans are meat caters ; the flesh and fat of goats and shee ae all. Thus th
constituent of their dietaries. They also use milk fleciy
butter-milk, curds and butter and ghee. The Sikhs are 1 ,
products of milk ; milk being only an occasional additio
rattas' also r'nake free use of milk and milk-products. an
grofle{n bfemg eggs and fish. The Bengalis, Kanarese and Madrasis, on the other
O:Dﬁ‘];lre (l)ll‘ the most part vegetarians ; and although some of them do cat muttmll

T fish, millions do not, while milk and mijlk products are, in general, less ¢

swel.y.used by them than by northern races, It so happer;s ther fL d" ?w L.Xten-
nutrl.tlve value§ of' cereal grains diminish there is also a dimuniti(L) O'm‘tlt ]:l't ot
of animal protein ingested and in the level of protein metaboljs ﬂ ttained by the
races concerned. There is, too, a ' e utttined by the

. Precipitate fall in the amounts of vitamins
:;f\d B ingested by the races of the south as compared with those ()fvzt;m“m .
egumes (dhal), vegetables and fruit enter into all the nationg) dietari tf ‘l““;ﬂ"
2 etaries of India;

but it is only among the better classes P .
{\ccompany’mg t}xe gradual fall in the nutritt}?\z; v‘fxlz\;‘;ﬁ;;Lr}f y 0{- thvse' i caten.
is -:;glradulilqlc(z:eclme inhthe‘ stature, body weight, sti\}!\inl ;nr:}umf;'m-] diets there
eople. ay wa ) : eiicience the
:)ny zwn observztio:sth:vzrzt t(f)i draw DOlntgd attention to tyig assr)c;(x;:itoy Ofl q-‘lL
Nutrition ™ (1912 he oo h'or} rmed, .‘In h.n book— « The Protein '1,1 ‘n’ :,vn(,' !
and particularly protoin l[; Ssxzes the all important influence exerte‘iklm‘ynft l;]
general physical endowment et}e}rmmmg the degree of muscular devel, ; ))., t()(;(
and the most important of a{lt }‘i power of endurance apg resistance ):)mtl?-'“t ,]t
manliness, courage and sold the p'lnce. a tribe or ruce has \v;) f ()'(‘l:-f(lh't‘
striking than the contrast bet:serrly instincts.” Indeed, nothing :(nu(l); llt:“ :"
north—the Pathans, Balixchis S?lir}: th? mflnI_y, stalwart and resolute r( : x‘)L fm(t)lm(~
poorly developed toneless nn:l s, Punjabis, Rajputs and Mnhar'ltt"::k\- 01 thi\
£ the tast and S();l“;; Al;:-‘:\(g‘\lis..

Supince peop]

Madrasis, Kanarese and T i pes o

of vitnmi’ns- and while he":’a:tclol'l"ms- McCay's work was done hefor £

orotein ; e rightly emphazi,ed the import. retbre the davs
e ?ment of food in bringing about this portant part played by the

factors—vitamin and mineral cle J result, we

now k o
! ments—,pre ! now that othet
factors, climate, customs, caste, religion concerned in jt g, Inherited

. and endemic a:
?utte their share to the production of this re‘;dlctmlcl discases no doubt contri-
actor concerned, is i ults bu is
This is shown to he g by an ‘expetrirf;t);lt is the paramount
carried out some

D forming a principl
chiefly in the form of
arge users of milk and the
n to their diet. The Mah-
additional source of animal
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years ago (1926) in this laboratory. Groups of youug rats—20 in each—were fed
on certain national diets of India; care being taken to stimulate in every detail
the culinary practices of the races concerned. The animals were obtained from
the same stock, an unusually healthy one. The experiment was so conducted
that factors such as climate, atmospheric temperature, rainfall, age, body weight,
sex distribution, caging, honsing and hygiene were the same in all groups. It was
found that the nutritive values of these diets—as determined by the average body
weight of each group at the conclusion of the experiment—ranged themselves in
the following order :—

Diet. Average Body-weight of group.
Sikh, 235 grams.
Pathan, 230 .
Maharatta. 225 ”
Kanarese. 185 .

Benguli 180 »
Madrassi 155 '

The “Sikh Diet”—the most nutritious of thosc examined—was made up of
freshly ground whole wheat made into cakes of unleavened bread (Chapatis),
milk, and the products of milk—butter, ghee, curds, butter milk—dnal (legume),
vegetables (fresh carrots and cabbage) tomatoes, root vegetables, fresh meat
with bone and fat once a week and water. The “Madrassi diet”—the least nutri-
tious of those examined—was made up of washed polished rice, dhal, (legume)
fresh vegetables, condiments, vegetable oil, coffee with sugar and a little milk,
a little butter milk, ghee (sparingly), coconut, betel nut and water. The respects
in which these two diets differ are obvious.

Further evidence of the health-giving properties of the Sikh diet is afforded
by the following experience; my stock rats are fed on this diet. The average
daily strength of these is round about 1000; sometimes more, sometimes less,
The animals live under conditions of perfect hygiene and are exposed daily to
sun's rays. During the past three years there has been no case of illness amongst
them, no death from natural causes (the older animals are killed off when no
longer of use for breeding purposes) and no infantile mortality other than an
occasional accidental death. Large numbers of them (1189) at all ages upto 2
years, have bcen killed and subjected to post-mortem examination without
revealing any microscopical evidence of disease except an occasional cyst
(tapeworm) in the liver Diseasc huas been almost completely excluded by atten-
tion to three things; cleanliness, comfort and food. These experiences illustratc
the great importance of food in relation to the physical efficiency and well being
of animals and man; the importance also of a proper balance of the nationa
diets of India with respect to animal protein, animal fat, vitamins and minera!
clements; and the great value, as e health promoting agency., of the lacto-vege
tarian dict used by the people of North Indin amongst whom arc some of the
finest physical specimens of mankind.

Our first problem of nutrition in India——‘What diet is most likely to main
tain physical efficiency and health?” has thus been solved. It is a diet composcc
of any whole cereal grain or a mixture of cereal grains, milk, the products o
milk—butter, curds and butter milk—legumes, green leafy vegetables, root vege
tables fruit and water with meat occasionally, I notice that “Oslo Breakfast"’

* A breakfast served free to School Children and consisting of half a litre o
milk, wholemeal bread with butter, wholemeal rusks, a raw carrot, an apple o
orange and whey cheese.~—Ed.
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which is reputed to be having such remarkable beneficial effects in Norwegian
children is of this order. To the tribes of our Indian fromtier this is *an old
accustomed feast”.

One further fact in regard to the national diet of India is here deserving of
note—it introduces another element into the complexities surrounding prob-
lems of nutrition in this country—that of high atmospheric temperature
and drought. It was observed in this laboratory, about 10 years ago, that the
milk of cows subsisting on the parched pasture available during the hot months
of the year contained less vitamin A than that of cows feeding on the green
pasture that spring up after the rains. Generally speaking it is safe to say that
the vitamin A content of the milk of the ill fed and of ten semi-starved Indian
cow is relatively low; a circumstance which is not withoutits effect on the well
being of the people into whose dietaries milk and milk products enter.

1t is not to be supposed that the national diets of India are invariably used
in their completest form by every member of the races concerncd. It is only
those in better class circumstances who can afford to do so. The poorer classes,
according to the degree of their poverty, drop out, in part or in whole, the more
expensive or less easily obtainable items; meat, milk, milk-products, animal fats
legumes, fruit and vegetables. So that as the people are poorer and poorer their
dietaries are more and more cereal in character, more and more unbalunced,
more and more depleted of animal protein, animal fats. vitamins and essential
mineral elements. Lower down the social scale a stage may be reached when
the diet consists mainly of cereals. and lower still it may not provide even
enough of these ; under nutrition is then added to faulty nutrition—a state in
which millions of Indian people exist for the greater part of every year of their
lives. “Throughout his daily work the powerful influence of this condition of
chronic semi-starvation, not only in the poor Indian himself, but throughout his
whole race and generation, is constantly obtruding itself upon the physician,
who says, *This man's constitutional malady is mal-nutrition anaemia, asthenia,
complicated with fever, dysentry or what not’. Consequently, the first indication
for treatment is a proper and nourishing diet”. (Norman Chevers, 1886).

Our next problem of nutrition in India has, therefore, been this “What are
the effects, on the pcople using them. of diets composed of cereals?” This
problem may be approached in two ways, and for its proper solution it should be
approached-in both ways: by an epidemiological survey of diseases with special
reference to dietary conditions (an undertaking so great as to be outside the
resources of this laboratory) and by animil experimentation.

The latter is the
way I have followed.

In India we have to deal with combination of food-faults rather than with
single food-faults. There is, for instance, no diet in common use in India which
while lacking in any single element or complex necessary for normal nutrition
is not at the same time faulty in other regards. {t may indeed be d()ul)t(:({
whether any deficiency is ever complete; deficiency of vitamin C is the most
likely one to be complete. 1t is with “insufficiency” rather than with complete
want of certain food factors that we have to deal: and with 4 combination of
such insufficiencies. Associated with them, there is, as a rule an imbalance of
the diet with respect to proximate principles such imbalance usually takc; the
form of excessive richness of the food in carbohydrates. It is truc th-lt~ one
insufficiency or another may be dominant; as for example, an in\‘umcietn- 0%
vitamin B in rice eaters. DBut upon the effects of the dnminnnt‘ inxuﬁi:‘:znc g
there are often super-imposed those of other associated insu[‘ﬁcicnci& of tl;)-
imbalance of the food in other regards, or of actnal under-nutrition aur 5
blem in India is not so much of the effects of this or that faulty d'\ct. What &ré)n
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are the effects on the animal organism of a diet composed wholly or almost
wholly of rice? What are those of a diet composed wholly or almost wholly of
wheat? And to what extent do these effects, as observed in animals, enable us to
account for ill-health in man?

To begin with rice. This cereal has many deficiencies prominent among

them being that of vitamin B. In India rice is the poorest of all cereals in this
complex. The effects of rice on the animal organism, either alone or in combi-
nation with other food materials in common use by rice eaters, were studied in
the pigeons and monkeys. It was found that the more highly the rice was
polished and the more it was wxshed, the more rapid was the onset of symptoms;
and these symptoms were usually of the same kind polyneuritic. But no man
lives on rice alone. No matter how great his poverty may be he makes some
addition to his rice—a little dhal (legume) a little vegetable ora little of both.
These additions raise the nutritive and vitamin B value of the diet to some
extent : and it is when animals are kept ona diet of this kind-a diet in which
vitamin B is not wholly lacking though insufficient for normal metabolism~—that
we begin to see signs and symptoms of ill health which are of the greatest import-
ance in relation to the origin of maladies prevailing amongst rice eaters. These
signs and symptoms are poor appetite, loss of appetite or (in monkeys) depraved
appetite, failure to increase in body weight or actual loss of body weight, vomit-
ing (in monkeys) diarrhoea, dysentery (specific and non-specific), colitis, slowing
of the respiratory rate lowering of body temperature, cardio-vascular depression,
progressive asthenia, anaemia, disorders of the skin, oedema, nervous irritability,
symptoms referable to mal-nutrition of the nervous systems, and intercurrent
infections. The last may lend wide variety to the symptomatology; and it is
here that chance comes into play in determining the kind of infection from
which the animals suffer. Thus one batch of pigeons, imported for experimental
use inta this laboratory, had amongst them carriers of the invisible virus of
Epithelioma contageosum. The birds fed on rice diet suffered much from this con-
dition, while well fed controls did not.  Another batch happened to have
amongst them carriers of B. suipestifer; the birds fed on the rice diets suffered
much from this infection—itself capable of causing neuritis—the well fed con-
trols did not. A batch of monkeys happened to have amongst them carriers of
Entamoeba histolytica; dysentery appeared amongst the ill fed animals, while
the well fed—amongst whom were also carriers—r 'mained free from it. Thus
did faulty nutrition favour infection by invisible virus, bacillus and amoeba.

1t wos found also thata number of other factors—age, sex, warmth. cold
damp, chill, balance of the food, previous food couditions and above all, indi-
vidual idiosyncrasy—influenced the onset of symptoms either in the direction of
precipitating or of retarding them. Those that precipitated symptoms were
such as placed additional burdens on the metabolic resources of the body: those
that retarded them were such as conserved these resources. Thus, an addition
of an excess of fats to the rice diet hastened the death »f both birds and monkeys,
while exposure to cold and damp precipitated the onset of oedema—an observation
of significance in regard to malnutritional oedema and beri-beri. Associated
with these symptoms of ill-health profound changes were found throughout the
organs and tissues of the body ; these were observable even by the naked eye and
the relatively crude method of histological examination. Of these changes the
most conspicuous were those in the gasto-intestinal tract, the circulatory
system, the endocrine organs and the nervous system. They are now-a-ddays so
well known that little further reference need be made to them; by analytical
wethods of experimentation many of them have since been traced to particular
deficiencies in the diet.
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In these observations a parallel is to be found in the poor stamina, muscular
development and physical endowment of rice-eating races. and in low powers of
endurance and resistance to infection of the poorer classes amongst the rice
eaters. A parallel is also presented in the frequent occurrence amongst them of
respiratory diseases, gastro-intestinal diseases (diarrhoea, dysentery, cholera, coli-
tis) malnutritional oedema, anaemia, skin diseases and beri-befi Interest in the
last named has, because of its occurrence amongst rice eaters, over-shadowed
the vastly more important and more general effects of the rice-eater’s diet. For,
considering the millions whose staple article of diet is rice, beri-beri is relatively
an uncommon disease in India. Its distribution is very limited ; it is confinced, as
an endemic, to certain coastal areas of the north-east of Madras and Bengal. In
Madras it is rarely seen at a distance of more than 50 miles inland. It is practi-
cal]ly unknown on the West Coast of Madras and Bombay where as much rice per
capita is eaten as in localities where it is endemic. Occasional smull out-
breaks (epidemics) occur in other parts of India,
in persons who have emigrated from endemic areas. In India endemic beri-beri
is very definitely a ** place disease”. I do not here speak of “ epidemic dropsy ”
which some in India, consider to be a form of beri-beri Much of the confusion
in regard to the causation of heri-beri has arisen from the fact that par-boiled
rice.and rice which is not highly milled
*“ plenty of vitam B”. They do not.

but, for the most part, these are

and polished are supposed to contain
In this laboritory true beri-beri has been
produced in pigeons fed exclusively on diets of undermilled or home-pounded
rice or of washed par-boiled rice, A second source of confusion has becn the
assumption that polynenritis columborim is the same condition as beri-beri. It is
an analagous condition certainly, but not the same condition; though it may
arise under precisely the same dietary conditions as true beri-beri does. Thus
if pigeons be fed on a diet simulating that in use bv human beri-beries—washed
polished rice plus 08 gram of dhal per bird daily, the latter administered artj-
ficially-—some will develop no signs either of polyneuritis or of beri-beri, though
they may suffer from other maladies within a period of 10) days; others wiil
develop polyneuritis, columbarum others beri-beri columbarum ;
a condition intermediate between these two states The individual indiosyn-

crasy of the bird is the final factor determining which condition it will suffer
from or whether it will suffer from either.

others again,

These two conditions differ from each other as follows:— the former is n
state of polyneuritis and cardiac atrophy with or without oedem
readily and most regularly produced when the rice diet is very deficient in
vitamin B.  The latter is a state of polyneuritis, cardiac, hypertrophy and
degeneration with (usually) or without (rarely) oedema; it arises when the diet
contains an insufficiency of, but is not whollv lacking in, vitamin B, It is to this
latter condition that the term * true beri-beri” can alone he accurarely applied.
Statistical examination of my experimental data has shown that it is due to an
unknown positive factor acting in association with insufficiency of vitamin B,
This positive factor is produced in the bodies of birds themselves, and is cither
a metabolic or a microbic poison. True beri-beri is an intoxication. It is still
thought by some that the beri-beri poison can be produced in deteriorated rice
outside the body. No evidence in support of this view has so far be
ing in the course of work in this laboratory.

a3 it is most

en forthcom-

There are, thus, a number of polyneuritis states which ¢
fed on rice-diets ; infective polyneuritis due to a micr
fer; nutritional polyneuritis due solely to avitaminosis: true beri-beri, due to
avitaminosis plus an unknown positive agent arising in the bodjes of the birds
in consequence of the avitaminosis ; and intermediate states between nutritional
polyneuritis on the one hand and true beri-beri on the other. If there be this

an arise in pigeons
obe such as the B, suipesti-
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diversiiy of * beri-beri-like ” maladies in birds f?d on.rice diets it.is;eas'onil;lie;:
suppose that a similar diversity of these maladies wfvx'll be found in bltxn}ax;)irds o
who subsist mainly on rice. All these forms of neun:ms are pre\éenta_ e‘l:l birds by
the same means ; the addition to the rice——wheth.er it be fromd et-etrlo.ralse i
in use by human beri-beries or not—of a sufliciency qf f0.0 r.xza erlaSin h;d‘iq,
tomatoes, legumes, etc.) rich in vitamin B. Human beri-beri as i (::ccttfr'1 Whe;e,
is also pryeventnble by the same means and has been so preve'nted trlx{.]m s here
it | smdemic for years. The prescription of accient Indian Ha dlms-—
::tutlisn;‘:'ice and take a diet of wheat and milk ”, can hardly be bettered.

So much then for the rice-eater’s diit. \I:th:tt:f thzvil;fi:ei::;snisltf :\:;23}:
(rats) be fed on an cxclu.sive diet of who‘e iv:f i;uspeoznd;ath‘ l‘f ongst them i
whol high-‘ t[)uolm:!:;:)i)};l1:Ificvcetlc?rnsl:s::;it)hil——which are poor but not wholly lac?(-
YVhO']e W.hfﬂ rsl Xl——be adde. together with a salt mixture to make up for certain
miner w(tidrfmcts in the wheat, the animals live longer and afford greater opportu-
m.meral ; est':xd of the effects of diets comparable in composition .to 'that used
nity for the l-yss of wheat-eaters. ‘T'he main deficiency of this diet is 'one ‘of
e e f:t‘1 ins. Its effects are exhibited as metaplasia of ?pltt}elxa.
fat solube tl"::e ?)r:(;n~\ change now recognised as characteristic of vitamin A
Fhruugil}(‘)uz lnfec)tions of the eye, the nasal sinuses the l}mgs, are common ;
mﬁui(;&cilgl;lus is frequent ; the goitre is occasionally met with. o
“““I‘n the course of experimental work in th'is laboratory Snnr;y rv;‘;:]‘,t‘:g:‘: (c))g
deficient diets, having one or other cereal grain or ?erenl product or ¢ IA ,for

ach hei t; sis have been used with results which manifest themselves,
e : ellr.t ?sl“ i; i;s" of various kinds and locations. Th'e§e neeg not )t:ve
z:i;n::atgs b:l; some reference may be made to three conditions— Stone”,

goitre, and peptic ulcer ”, which in India are problems of moment.

istributi «Stone” is peculiar; it occurs, for‘the most part, in the
nortThh:f(i;s(;:lb:rf:ioir; 2:13tively rare in the south. I't isa t:ixsease of whsaf :;;svr:
f rice eaters. Experimental work in this l‘aborat.ory as :
rather than 0, 1 grains in common use in India vary in their stone:prodx.]
that the ceru:h gt‘h. ving the highest, the rice the lowest potency, in this
cing poten eﬂ'l . ‘e;e'le occupy an intermediate position bet\\'veer.l th.ese
;gé1tfiigibuti‘0n of stone is therefore 'rclated tc‘) tl"\e d-?Strl‘hu)g:f
The stone-prolucing potency of white flour is 101au‘ve‘y 0 ,
cai s no more vitamin A than whole wheat flour it is o Vi
in tt roceqq‘g?;nilling some substance favourable to stone production
ous that In the pthe ;n;hole grain. There are two classes of factors (apart' from
i rem'oved ﬁl.(;m ign bodies in the urinary tract) concerned in .the causation 9{
et Oremv—vitqmin A deficiency and phosphate deﬁc1ency;~ anq posit-
stone; negative 0?{& wn 'substance existing in different amounts in dlfferergt
Ve oS 3 “‘? lime in the diet. Cattle stones are, in India, almos.t invari-
cereals, and ¢Xeess Ol .ium carbonite. The dietary conditions .under which they
moosed of ¢ ‘. o duced under experimental conditions in the ]abox_'atory
.d f:ixeen]i;oof vitamin A and deficiency of p'nosphat.es rela:vte .to
are the sume e the diet. Work in this laboratory has convinced that, in
the‘amm?nt of ll"l’{lceuizs is usually a disease of faulty nutrition. . '
fdin, ur"'m”t ° i f « goitre " is also peculiar: it occurs chiefly in Himalavan
The distribution ot dgne content of the soil is low and no doubt a]:\-o ﬂ.mt of
regions. In th(_zsc the 1o 1u on it. But the ijodine content of. the urine is not
the food materials HTOV;’:(‘m_ZOitmus than in goitrous persons in these regions ;
signiﬁc?ntl_v hl.gh,er mh t iodine deficiency may favour the develqpment of certain
and while n'dmxttmg tdaﬁ jency is not regarded as the essential cause of the
Kinds of gmtr‘e':};ucgos;b;; exception of the adrenal glands and thymus, no organ
disease, With the

regard, while th
two extremes.

of cereal crops.
and as white flcur cont

ably co
arisc in nature OT
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or tissue of the body is more sensitive to food conditions than the thyroid. The
ijodine content, the fat content, the lime content the phosphate content, the
vitamin content of the food—all these influence its size; as do certain unknown
substances in food materials such as cabbage. and groundnuts. Its size alo is
influenced in certain circumstances by insanitary conditions of life. lodine is by
no means the be-all and the end-all of goitre. Four etiologically distinct types
of goitre have been produced in this laboratory—the hvperplastic, the hypertro-
phic, the colloid and the lymph adenoid—but all have this in common: they are
preventable by the same reasons. This means the provision of a perfectly
balanced diet such as the lacto-vegetarian one previously described. Thus, in-
sanitary condition—a positive goitrogenic agency—will not cause goitre when
the animals are properly fed; it will cause goitre when they are not. Goitre is, in
the main, a disease of faulty nutrition ; but, like beri-beri and like urinary cal-
culus, both negative and positive factors are concerned in its causation.

* Peptic ulcer ™ has also a peculiar distribution. It is very common in tho
south of India—particularly in Travancore. It has been shown in this laboratory
that the tapioca diet of the poorer class Travancorian will cause this condition
in 27 per cent. of albino rats fed upon it: that of the poorer class Madrassi, 11 per
cent.; while the lacto-vegetarian diet of the Sikhs affords the animals complete
protection against it. Some 10 years ago it was observed, in this laboratory, that
deficiency of vitamin C was capable of causing duodenal ulcer in guinea-pigs.

A pernicious type of anaemia may occur in albino rats when they are fed on
a diet of oatmeal, linseed meal and patent flour. It is due to rat-house-borne
organism: Bartonella muris. As is well-known this organism gives rise "in these
animals to a profound anaemia on removal of the spleen [t is of significance, in
regard to such maladies as malaria, typhus, relapsing fever and Kala-azur—‘—an
widely prevalent in India and favoured in their course and development by famine
conditions— that the protective resources of the spleen can be injured by fault
nutrition in a way comparable to that brought about by splenectomy. i

Other diseases of faulty nutrition—keratomalacia, night-blindness, rickets
osteomalacia, tetany, dental caries, scurvy, pellagra, anaemia of l;,-'egm c~ i
lathyrism—all concern us, to a greater or lesser extent in India: and man (‘)?h o
conditions, such, for instance, as cataract and sprue, may have, a mﬂ]nut});t' e‘{
basis of the nature of which we as yet know but little Keratomol ong
common, and is the chief cause of preventable blindness (Wright 193‘1) ” acia is
in underr.lourished, poverty stricken persons, whose diets are not o .1 d occurs
in vitamin A but in other vitamins as well. “In all probabilit tn . e.ﬁc1ent
initial multiple vitamin deficiency, with a secondary multi leydl- frequ-es an
g]and}:lar structures to account for the whole picture of del;enerlst.tmctnon of
function, wasting, necrosis, secondary infection and death whi ﬁlon. loss (')f
kerotomalacia.” (Wright 1931). Night blindness is also commo _\c llwl: own o
ancient Hakims in India who treated by the administration of l‘i‘vezve It e feo
ently associated with lathyrism in localities where the latter cond:t' 18 frec!u-
{McCombie Young, 1927). * In Northern India and Kashmir rickets LHion prevails
forms, osteomalacia, late rickets and infantile rickets, tend to occ . its various
or caste wherever there is deficiency of sun light 'or diet. or br in
where there is a relative deficiency in both these factors."‘
It is of a greater severity amongst those who ces
Osteomalacia accounts for much maternal mzk;i:;ivt?piu;d:}?.lcglllﬁltmm of life.
Tetany is frequently associated with rickets; it is endemic ; 1 lr.th (Vaughn).
the Himalayas (McCarrison 1910). Dental caries and h Ny ?ertam valleys of
amongst Indians whose diets are composed mainly Og’po-p]asm are widespread
n fat soluble vitamins and vitamin C. If deficienc :er.eals .and are deficient

¥y ol vitamin D be the chief

anv race
more frequently
(Wilson, 1930, 1931).
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cause of dental caries it is obvious that tropical sunlight does not provide enough
for its prevention. Scurvy, uasually in minor form, is wide spread throughoat
the whole of India ; and pyorrhea alveolaris is frequently to be found in persons
whose diets contain far too little frash vegetable foods. Pellagra appears to be
relatively rare, The anaemias of pregnancy are common; they are malnutri-
tional in nature, occurring in women whose diets are both quantitatively and
qualitatively deficient (Wills. 1928-31). Epidemiological investigations carried
out by McCombie Young (1927) from this laboratory, have shown that lathyrism
is associated not only with the predominance of lathyrus sativus in the diet but
with undernutrition and deficiency of fat soluble A.

The problem in connection with all these diseases is no longer one of lack of
knowledge of their nature, nor ot their means of prevention; but one of the
improvements of conditions of living and of food supply of the people. Indeed,
the greatest of all problems in India at the present time is the adjustment of the
population to its food supply. It is one that is capable of solution only by the
pcople themselves; by the exercise of seli-help ; by the jettisoning of old habits
and customs unsuited to modern economic conditions; by improvements in
methods of agriculture, animal husbandry and industry ; and above all by restraint
in re-production.

Recently (1931) I had occasion to contrast the incidence of disease in 2243 im-
properly fed albino rats with that in the well fed stock rats in this laboratory.
It was shown that while the former exhibited a large proportion of the maladies
included in the calendar of human ailments, the latter were remarkably free from
disease of uny kind. The only significant difference in their conditions of life
was the improper feeding of the one * Universe” and the proper feeding of the
other. 1t seems to me that, however deeply we may delve into the minutiae of
the relationship of faulty nutrition to disease, the essence of the whole matter
will be found to lic in this; the use of u properly constituted diet is a sure means
to the attainment of physical efficiency and health. Such adiet is the lacto-
vegetarian one in use by certain vigorous and resolute races of Northern India.
{Irons ** Nutrition Abstracts & Reviews 7, Vol. 11, No. 2. July 1932).

Totes and Comments.

Potato Breeding. The appointment, with the help of a grant from
the Imperial Council of Agricultural Research, of an officer of the
Department, to carry on bre.ding work on potatoes at the Nanjanad
Agricultural Research Station, Ootacamund, marks yet another step
forward in the march of agricultural science in the Presidency. The
breeding work done in the earlier years, on major crops like sugarcane,
paddy, cotton and the millets, has resulted in valuable strains being
evolved and distributed over the country; the appointment of the Oil
Seeds Specialist two vears ago has similarly satisfied the growing need
for improving the several oilseed crops, and the appointment of an
officer to breed superior varieties of potatoes, will therefore be hailed
with satisfaction by all those interested in agriculture, especially as in
modern days the tendency has been to depend not merely on any one
crop, but.on as many suitable ones as possible tomake agriculture
more paying.
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A New Agricultural Farm at Pattukottai. It is very gratifying
to understand that the Irrigation Development Board have resolved
to recommend to Government for acceptance, the proposal of the
Director of Agriculture to have a Demonstration Farm in the Cau-
very-Mettur area preferably in the Pattukottai talug. Research work
on agriculture and allied sciences, to be of benefit to the masses, must
go along with more propaganda and demonstration, so that ryots
might come to know and take advantage of the improvements sug-
gested by the Department. The Agricultural Research Station at

Aduthurai, which is the only one in the V circle comprising the
Trichinopoly and Tanjore Districts, is more an experimental station
with a definite aim, but the proposed Pattukottai Farm will remove

a long felt want for demonstration in improved methods of agri-
culture, in a district, which is second to none in agricultural
importance. We hope that Government will give effect to the recom-
mendations of the Irrigation Development Board.

The World Poultry Congress. The Fift{,
with a grand exhibition is to be held in Rome
of September 1933 under the high patronage
of Italy. These international Poultry Congr
initiative of the World’s Poultry Science As
aims appear to be the establishment of frien
various categories of persons interested j
poultry industry, the pooling of the most
the raising of courtyard animals, the devel
work and instructions in connection wit
known the most rational devices used in t
through aporopriate measures the trade i

means of international exhibitions, to spread the knowledge on the
subject. The Congress is held every third year. The first was held in
Holland in 1921, the second in Spain in 1924, the third in Cagada in
1927, and the fourth in England in 1930. We hope some of the Poultry
Associations in India may be able to depute their representatives to

this show, so that they may return with knowledpe of up-to-date
methods in the Science of Poultry. We are also publishing a brief
paper on this subject in this issue.

World Poultry Congress
from the 6th to the 15th
of His Majesty the King
esses are being held at the
sociation and their main
dly relations between the
n the development of the
recent knowledge regarding
opment of scientific research
h poultry-raising. to make
hat connaction, to encourages
n poultry products, and, by

The Sugar Industry in India. It is very encouraging to find that
with the protection now oftered by Government, there are signs all
over the country for an active revival of this important industry not
only in proposals to grow sugar cane inlarger areasin different parts of
the country, but also in starting investigations on the manufacture of
both white sugar and superior jaggery. A number of sugar companies
have been floated in Northern India recently and even in Madras
there has been sufficient enterprise shown

. - While Mysore was the
first in launching a scheme to open a sugar factory in the Irwin Canal
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2 of another similar enterprise in Bellary.
?ﬁ:’c‘g;:);iﬁljviitc(;l :;:I;ust been advertised inviting 'shares, proposei
to start work in Hospet v;/hich hz;s ag';);sr ybzerild icto;lss‘l/(l:;e:n ;:(})1‘('3lr g?:g
suitable place in Madras for a subatjs acto c(;mpany T
tO_ﬁfld amofn gN}hgrilsrec::(rlat:nOEEt:Development Ministel.'. We also
e gth tathe Director of Industries is investiggtmg into th(i
unde.:r:et.aP ofaestablishing a factory at a suitable place in the Rarixta}_
possibilities Taluk of the Godavary District, where su‘garcane cu tx
chapdr?pur_ carried on, on an extensive scale. The idea appears o]
T belzgs factory on a co-operative basis under the supervision
e xlxt Whethzar the manufacture of white sugar 'could be
f)f Governdn;es a‘cottage industry under south Indian condmon.s wai
mt-rod'uce ticated by the Industries Department whq were trying a_ ,
e o aentres “The open pan system of white sugar man}xlx
o ’t,wo cribed by Mr. B, C. Srivatsava, Sugar Technologist to the
faCtm-.le((lleostcmcil of Aericultural Research. While the mzmuﬁacturzfa
e ugar on a faZtory scale is expacted to replace a portion Or
of whie 'San“(white sucar imported into the country, it can neve
the fOI'elg mfmufz;ctrt’xre of jagaery completely. Due to the. p(gor
rcrﬂlﬂi: sf (:he jazgary offered en th= market, peoplle have to gcoo:lr]ld ({)1;
e 1 spite of its hix ice., If a simple process
e mkip:;:}e(;is,;zr;:’n‘:rnsgitured by individual ryots better
G‘WO]ved' Y ms a pearar:;ce, it would be generally welcomed, as it should
m quahg_:c:r Ir)ice and hence a greater return to the cane grower
g ah y r produ‘ct for the middle class con.umer 'wh(? now goes
fmd ac kelz.ltpe u[;ar Weare glad to note ihat investxgatlons on this
o 'fOI’ v els eads; been initiated at the Research In§t1tute, C91mba-
potnt h’ave a/: ricultural Chemist has been conductlr-lg experiments
tore. The . Igded on a laboratory scale in producing jaggery almoslz
and hz}s Sucwjrar using activated charcoal prepared from paddy husd
as we a1S Slﬁlld a demonstration at Anakapalle. We underst.an
and hus ) Sothé comin¢ cane crushing season more den_lonstratlons
t}t}ith(eh;:xigioved methgd will be arranged all over the Presidency.
o

Marketing of Tanjore Rice. We made a referen.c? to'thlshs_u}lzltel;:;
in ou iy h issue drawing attention to the hard position in whic e
Mo Ma}‘C ~owvers were placed. As a result of the stx.'ong.repres-ex}l1
Ti'mlore :llci glt’he Railway authorities about the reduction in freziq tt,
?}t]‘ogor::heingian Railway and the Ceylon Rail.w'ay havel'lagrxl‘:f;::n.Or(()e
fl the present rates by 167, This in the opinion of the i re
e u?e i gt enough as they feel that for them to be able to success
Py com nete with Burma in the Ceylon market tht? preser}t rate;
o compduced by at least 307,. Meanwhile at a pubh_c meeting hfal
T ble P Tanjore it has been decided to form a syndicate copsxstmg
:.)?cel\r'}tir}:;sl:llars and mill-owners of the district for developing and
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maintaining markets for Tanjore rice. The meeting has also formed
a strong committee of men including the Deputy Director of Agrli_
culture, V circle, and the Deputy Registrar of Co-operative Societies
Tanjore, to frame rules for the formation of the syndicate. The idez;
appears to be that the mirasdars should entrust this surplus paddy t

the association which will arrange for its milling, the mill-owners bZ' (:
paid their hulling charges and a fair rate of interest for their ca ';n;\
The milled rice would then be sold in iniand and foreign parts anfllt?x ,
profits left over would be distributed to the mirasdart"s in pr;o orti .
to the paddy supplied by them. The Association is to be retf)i*t OY;
either under the Co-operative Societies Act or under the Joir:t? tcre](
Companies Act. We wish the syndicate all success in their end e .
to alleviate the suffering of the delta cultivators. We are also elavlour
hear that efforts are being taken to open up the port of 'i‘m . a(}‘t()
and afford facilities for the export of rice through the port Anaehar

ABSTRACTS

Geographical Aspects of Cane-Sugar Production. C.
193?. vol. 27, Part 3). In the present paper, the author has reviewed
whlgh have influenced the localisation of sugar cane productic W(L the factors
ure in certain parts of the world like the West Indies, Java L)tn Jrgll. mar.mfuct-
soil factors, like moisture, temperature, incidence of ra,inf‘lli m:. > e '.m'd
etc., have a great determining influence in delimiting the c.m'c .‘ \L.lu of the soil
fhus, §uﬁic1ency of moisture at tae critical period of mu};im‘um dl‘)(,;x 9f }hc world ;
1s an important factor in securing good vields. In Java, wher ‘\;Iu‘-mfmv%\ Browth
planted from June to September, the critical period as r’cgl. d‘L KZ cance "’ mostly
to be October-November (when the crop is 214-314 -4rds moisture is found

Y2 months) , Te .
Vz‘m d&?r Zyl have worked out the following formula re)l )Pd rmg‘,"“_‘l ‘f“d
with yield:— ating precipitation

J. RObCﬂson‘ (GCOQ'J'HP’I_)‘,

X1=7975+00504 x5 +0:506 x5 +073 o
stan.dard musc.oxfado. (raw sugar) inspik:::?abx:l;t Y:;)e;lfs )";essbthe pr'odpction of
X2 is the precipitation in October, x3 is the precipitati'on i Nouw (117537 acres),
the percentggcj of total crop planted before 1st August ’; Olvcmber and x4 is
1912—23, the (}1fference bétween the yield cajculated by .th'}l ft he cleven years
actuully_o'btamed averaged only 29 . It has been demonstrllht . ormula and that
at Mauritius that the months statisticalty found to be criti “ ed both a.t Java and
those when the young cane is growing most rapidly ut the ll)L:‘I- for moisture are
season. .A period of drought at this stage of vegetative acti ¢ginning of the.: wet
nodes, lfxlls the Jeaves, increases the fibre and acidjt fc |v1ty st?‘nts the Jinter-
vegetative growth should be followed by a well murkzd Zr Ju;ch.‘ 111‘0 period of
the.crop matures and sucrose accumulates. Irrigation zl‘l?:il't‘:(\)f)l season when
moisture SupplY can be controlled give higher yields than (;e 1 1;5 wherehy  the
even though this may be sufficient and they have the adV’!ntapL‘m ance on rainfal}
be grown 1_ndependently of the season and the factories C"l‘n b ge that the cane may
longer period—as in Hawaii for ten months in the vear ;md floblcmted for amuch
round—thus greatly reducing overhead costs. As regards l}? tera all the year
ature in limiting cane growth, observations gt Peshama ht ¢ cifeet of temper-
buds are practically killed when the mean minimum tem fre Shown that the
January) falls to 52° F; there is very little growth bfli)r\;:tu;;’[g‘()f It)hecembcr_

i ' e growth

May 1933] Abstracts 221

increases thereafter up to 88°F. Coimbatore observations showed maximum
growth at 105° F. There was poor germination when temperature was above
117 ° F at planting and the buds were killed by temperatures of from 122° F to
131 ° F. The harmful effects of frost and severe wind are weil known; frost
adversely affects the quality of the juice as it causes inversion of the sucrose and
increases the viscosity of the juice.

In regard to the influence of soils on the distribution of the cane crop, the
author notes that the plant thrives best on loams and well drained clays and pre-
fers a slightly alkaline soil. The chief cane soils of Cuba are the Matanzas clays
which can be cultivated even within a few hours after rain, In other areas, red
soils have been very popular for cane growing, on account of their ease of
working and good drainage (Hawaii, parts of Cuba, Mauritius, Natal, Deccan,
Queensland etc), but owing to the leaching effect of tropical rains these soils are
getting poorer in lim2 and phosphoric acid and they are also poor in humus and
nitrogen. Alluvial lands in Natal and Queensland have maintained their yields
for a long period. But from the historicalstand point, the determining influences
which have localised the cane tract in a few islands like Cuba, Java etc, have
not been so much the above factors, but rather political considerations like the
backing of an organised group of capitalists and the security of a contiguous
market. American capital and tarifi concessions have made Cuba the leading
world producer of cane sugar (47 million metric tons in 1929—30 out of a total
world production for cane nnd beet sugar of 26°0 million tons). Dutch capital
and enterprise have similarly controlled the Java industry. Insufficiency of
labour and local sparsity of population have not proved limiting factors to the
development of cane production in the above areas. (C. N.)

A Sensitive pot test for Phosphate Deficiency in soils J. A. McDonsld
(Tropical Agriculture, (Trinidad), 1933, vol 10, pp 108-111). The author utilises the
tomato plant as a sensitive indicator of the phosphorus requirement of soils.
Tomato plants grown in phosphate deficient soils (below about 40 parts per
million of available phosphorus) showed the following abnormal symptoms ;—(1)
A violet red colour developed on the lower sides of the leaves and stems (most
marked after 10 to 20 days growth), (2) The stems and foliage had a darker green
colour than normal. (3) The plants showed great response, in respect of dry
matter produced, to additions of soluble phosphorus to the soil. (4) Some times,
in extreme cases of phosphate deficiency, the first pair of true leaves remain
unparted at the tips, and there is an upward inclination of seed-leaves forming
an acute angle, For determining qualitatively the phosphate deficiency of a soil,
the author suggests a pot experimental method. where-in 4 pots are used, in two
of which the sample of soil is used as such without any addition, and in the other
two the soil is mixed with soluble phosphate. From the difference in growth of
tomato plants in the two sets of pots and by observation of the foliage symptoms,
the degree of phosphate deficiency is inferred. The method is claimed to have
advantages over chemical methods like Truog's colorimetric method, especially
for alkaline and calcareous soils, where a sufficiency of phoshate may be shown
by chemical methods but the phosphate may be in an * unavailable” condition
as revealed by the tomato test. (C. N).

The influence of diffcrent levels of fat intake upon milk secretion.— L. A.
Maynard and C. M. McCay, (Bulletin No. 543 of the Corncll University Agricultural
Experimental Station, Ithaca, New York, 1932). The experiments reported in the
present paper throw interesting light on a question of practical importance to
the dairy farmer, viz., whether the fat ingested in the food has any influence
beyond its energy value on total milk secrction and the fat content of milk. The
experiments covered a period of three years from 1928—1931 and involved nine-
teen cows in all. The influence of different fat levels on milk secretion was
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studied, by partial or nearly complete removal of the fat from the grain mixture
by benzine extraction and its replacement by an isodynamic amount of starch.
The data obtained show that the fat content of a dairy ration hus a special value
in addition to that represented by its energy content. The replacement of one
half or more of the fat in a 6 or 7% fat grain mixture by an isodynamic amount of
starch, uniformly resulted in a lowering of the yield of milk and of fat. When
the {at ingested was reduced to 1%, the fall in milk yield was most marked. The
primary effect of ingested fat was on the total milk secretion and not on the fat
percentage which latter sometimes tended to go up in inverse relation to total
milk yield. The present studies suggest that maximum milk secretion 1s favoured
by a fat intake which would be sufficient to provide at least a major part of the
fat secreted in the milk. In the present experiments wherein the succulent used
viz. beet pulp, was abnormally low in fat, a level of 3% fat in the grain mixture
proved insufficient for maximum milk production. It is intoresting to note that
at each of the fat levels 1%, 3% and 7% in the food supplied, the total fat secreted
in milk was greater than that ingested in the food, the difference being greater
in the case of low fat supply; the difference in fat was synthesised from the
carbohydrate supplied. Such substitution of carbohydrate for fat in the meta-
bolism was immediately reflected in the quality of the secreted fat as shown by
its higher iodine number. The lowering of the fat intake, with its resultant
decrease in milk secretion, was accompanied by a gradual lowering of the total
fatty acids, the phospholipid fatty acids, and th - cholestero] of the blood plasma.
The changes in these lipids zxhibited a high degree of parallelism. (C. N,

The Effect ot Different planes of Protein intake upon milk production.
E. S. Horrison and E. 8. Savsge (Bulletin No. 540 of the Corncll University Agricultural
Experimental Station—Ithaca. New York.—May 1932). The pamphlet makes an
interesting contribution to the important question of the protein requirements
of dairy cows, about which so few data are availuble under Indian conditions.
In order to examine the scientific soundness of the general tendency of American
Dairy farmers to feed too much of protein to milch cattle, the authors carried
out experiments over two years on three bate" es of 12 Holstein cows each, which
were fed on three different protein levels, viz., 16%, 20 7 and 24 % of protein. The
protein supply was secured by means of concentrated bran, linseed meal, cotton
seed meal and corn gluten feed, which were mixed in such proportions as to make
three mixtures containing the same percentages of fat,
nutrients per ton, but one carrying 16 %, the second 20 % and the third 24 o total
protein. Roughages like hay and corn silage were fed to all the groups. A

statistical analysis of the data showed that there was no significant diffcrence
between the total yields of milk

in the three groups, which average 500
to 10,000 Ibs. during the first 40 weeks after lactatioln. The}rle l:virslilcs(z) frfzngi(:{ni'
ficant difference between the groups in the efficiency with which the three groups
utilised their rations. *Generally, about thirty 1bs, of concentrate 37 1b O’f hay
and 110 1bs. of silage were required in cach case for the productim'l of 100 1b. of
milk, representing a’:’”“t 027 to 0-28 1b. of total digestible nutrients in f;\ddition
to maintenance requirements per Ib. of mijk produced. When 07 1b. of digestible
protein per 1000 lbs. of live weight is deducted for maintenance, the ratio of the
digestible crude protein consumed to the

tel protein produced in the milk was in
the 16% group 127'8%, in the 207 group 149°8%, in the 24 group 180'6%. The 16Y,
concentrate mixture furnishing 127°8% of the protein in the milk was just n:%

effective in maintenant{e of milk production as either the 149'8% or 180°67. There
was no evidence of a stimulating effect of the higher protein feed on t(;'tal milk
production.

(C.N))
Cheemo (Govern-
r. Cheemn, who

The Marketing of Fruits and Vegetables in

Bombay, (. s
ment Central Press, Bombaoy, 1932), y. G.8.

In this interesting Pamphlet D

fibre and total digestible
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hos recently been on a visit to the fruit-markets of E.urope, points out.the d.is,
organised state of the production and marketing of fl"m.ts anq v-getables in Indl'a,
and discusses measures necessary of adoptior}. if Indxa.ls to improve her tr?dinn
these primary commodities. Public interest in the fruit export trade of In(}l; a.s
recently been roused by the attempts ma('le by the B'ombay Dcpartu‘lentt(;l 1ng;
culture under the auspices of the Empire Marketing Boa'lrd, during fe :1:
and current season to send consignments o.f t'he l')est Indian mangoes:»t or ]e
English market. The present pamphlet 11m1t§ itself to B9m1>ny; (;1 )irtso:nz
and Dr. Cheema points out that the per capita consump‘txox:1 o 'thl1u]|) o
vegetables in Bombay is only half an ouncg per da}" as_ comp-.\re 1v1v1 501‘1 er
av in New York, 414 oz. in London and higher still in Paris. . The rea f
dl‘:y "110w consumption, especially in a predominantly vegetanz.m country like
:n:isia, is attributed to two principal factors namely (1) high prices anidrgr))e;kl::
faulty distributing organisation, especiall}r as regards meeting th'e reql.lof penes
of the poor man. The high prices have, in fact encouraged the nfnpor AT
into Bombay from foreign countries, eg. dates from Irag, oranges ror? palest of,
Rhodesia and Italy, grapes {rom Spein, potacacs om0 v of costs of local
i s being nearly a crore of rupees per year. ‘
;};25‘12?;::51;2’w§d thut}iﬂ% of the retail price of 'fruit is tak\en byf '3112 n;f\;]li-
man, 18% is absorbed in freight and only 11% goes into the ponll;etsctl)] he grecom:
In order to avoid the high middle-man and transpox:t charges, Dr. & :e ma recom
mends the formation of » i Bhoar% forbh;'mésoi:?:n vl::/liitlfet: é\ct of ‘1927
ittee provided in the Bomba i 1927,
21:1(1'\11!&::?1 Ez‘r:tl;tireiontml in the grz‘lding z'md packing of the.prct)durc;,exzs;:iﬁg
licenses for registered auction agents, fixing prices to prevent unjust price fixing,
‘“'u} tificates regarding the spoiled condition of consignments, malptammg
1ssgmg ce’r l burea\; to publish wholesale and retail prices etc Bgsxdes the
o me.rmdtlfOtf;le Marketing Board, the author recommends thc immediate sepa-
forfnﬂtlorl;) wholesale market from the retail market, the substitution of .fx"ce
ratnqn O‘f . '?1 lace of secret sales in the wholesale markets and sufficient pUbllC.lty
nuctlonmél 1lefale prices. Transport facilities should be increased by a lc?wermg
tor thf} o 0‘ ‘eding up <;f transport by means of through-scheduled trzups and
of freight, spe cial vans with geod ventilation for the carrying of fruits and

ision of spe . . r
provision ! he provision of special refrigeration cars. (C.N)

vegetables and t

. ial Alcohol from grain by the Amylo Process. W.. L.
Product.l.gin ;’fg::id‘l.;:: :‘;werir;g Chemistry, 1933, vol. 25, pp. 87-89). This article
Owen '(Imiu.sh ’?Of the rcgent improved methods for the manufacture of alcqhol
‘1esc”l)c§,s?m;- -h may AprOVe of intcrest in this country, as suggesting a possxb}c
from mzleci w]-‘::'c quantity of cereal grains like cholam and maize grown in
"ut!et fo,l tali zi,o rocess, developed by Calmetie and Voidin at Ant.werp, isa
India. 11}(‘ ! r:;zumZnt on the age old Chinese process, wherein the white moul'd
scientific thI_' :rowing on rice doughs, was used. Saccharification and alcoholic
Amyloces {\Olt:fwél;,qstened by the use of powerful ferments like purified cultures
fementation Jr, . ‘(; Ruizopns Delemor ctc., besides Amyloces Rouxii. The Amylo
of Mucor I3, Mucor ut three days, but in a still later improvement;allﬁd
. sacti is finished in 48 hours, being hastened by the

the Boulard procesa..nth:::tu;:fntohne lgsaccharifying and aleoholising fermentations
simultansous carrgfl gse of still more powerful ferments like Mucor Boulard No. 5.
side by side and tBe u]qrd processes possess several advantages over the older
The Amylo sm?b ou i‘ng about saccharification since there is a saving in respect
mult-methodlo ;‘(;ni,hich in the older methods went up to 10 to 157 on the total
of barely malt (‘;ino'rcovef higher yields of purer quality alcohol were ohtained.
grain m;}sh, '(mmnlt alone caused a difference as between 1 sh. 614 d. per gallon of
;)l‘hc saz::j l,?;cohol by the malt method and 11}4d by the Amylo process. The

5 per - f

process is complete in abo
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Yield is about 37-39 liters by the Amylo method as against 34 liters by the malt
ing process. Moref)ver the higher temperature (about 40°C) at which the Am 2;

process can bz carried out, due to the use of special yeasts like Sacc/zaromyyceo
anamensis, and Boulard No. 21-30, destroyed other infecting f i y
a finer quality of alcohol. § ferments a?((:l };e)]ded

Gleanings.

Leather Waste as Chicken Feed—The leather industry has for ma
furnished the glue manufactures with millions of pounds of raw mqt;‘n’y] e .
year, and from this certain technieal gelatins and animal g]ug: h'rm‘ lcnch
processed. With conditions as they are at present due to the economi tuation
the glue manufactures are affected like all other industries. The ¢l C‘Sl'tuatlon,
has fm.-ther met with reduced demands during the past year or s . 13, industry
trend in furniture, steel or other metal furniture supplementing w(:;od u;": to. the
to an appreciable degree. With all these conditions there was no d (lin'mture
raw material from which to manufacture animal glue. When it h t?mﬂn for the
that huge quantities of this raw material were accumulating all vor 11 ﬂpp'lr.ent
States, the Department of Leather Research of the Universitovex; t(l;e [‘Jmte(?
undertook the problem of finding ways and means of utilisin}(; (t)h' mcmn‘atx
Many. res.earch problems were started and the one which to date h !s‘ material
prom1§e is the processing of this raw stock into a protein com;is fven most
materfal. The process involved is simple. By the fine subdj e‘n'trate food-
material and an intimate heating, the moisture is reduced to 2 lolwsmn of the
Meat scrap and tankage are usually sold on a 50% protein basi; P]’, percentage.
:hould compete with these materials, for its protein content ha;é be ef g

rom 60—677,. (Scientific American, February, 1933), cen found to be

ars

Silver Purifies Water. Metallic silver i ioni iti
exerc‘ise a very effective bactericidal action o;ntl?: gl::-r:xlz v:}?'m:,mon
sent in dri_nking water. Various means of introducing silver]'C .
descrlt')ed in a recent issue of Chemical Age. An electrical melt%ns o
posed involves the passage of the water between silver electrod o hrecenﬂy o
a very sma.ll current is continuously pissing. By this ehs o ough which
numbefr 9f silver ions are introduced into the water with tr:et (')d o effective
five milliampere current. One of the earlier methods of g of a thre
:lr;(:x; lt)kex:dz;b;llty of vx‘rater to. take up silver by merely allowing it to trickle

: oated with a thin layer of the metal. A suitable rickle over
consists c?f a 25-quart stone-ware jar filled with a quantity ‘Of L_lSmﬂll-sche plant
b.eads which reduces the capacity to 18 quarts. The water i S c.oated gluss
via a tube filled with silver-coated quartz fibres, and a \‘zel o et fa into the jar
one quart per minute suffices for thorough disinfect;on Ozxty Of. flow of half to
this cz‘it'odyne process is that water sterilised in thig mzm. o it fenture of
a sterfhsing agent for mineral water bottles and the lpker Caln e e s
allowing ‘such silver-charged water to stand in a glass ;,:t.ﬂ ; appears that on
a proportion of the ionic silver becomes transferred ;o the ‘ O]Xi several hours,
anfl serves to sterilise any liquid subsequently poured i Wil. *Oane bottle
Scientific American, March 1933). poured fmto it (A L. B. in

appears (o
usually pre-
to water are

> ¢ to
Purification was based

Mosquito Horde Kills Live-Stock. A furj
! ! € - urious atts ¢ :
near Miame, Floride, resulted in the death of at least I;Ekhe}:}:i . FQSqmto horde
Poultry, F. C Bxshop;? of the Department of Agriculture r o vestock and
issue of Science. While blood loss was an important facto:pl\(;]rteduto o reent
¢ » Mr. Bishopp is of
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the opinion that the death may have been due to the injection of a toxin by the
mosquitoes as well as the loss of blood. He points out that few of the current
reports of fatal attacks on man and animals by mosquitoes have been verified.
The check of the losses in this instance was made by T. E. McNeel of the United

States Bureau of Entomology Science service.

New Fertilizer from Peat. Ammoniated peat, a new fertiliser material has
been developed in the laboratories of the United States Department of the Agri-
culture It seems to combine many of the good features of the two familiar types
of nitrogen carrying fertilisers. It has not been developed commercially vyet,
but chemists of the department say that the manufacturing process is simple and
relatively inexpensive and that the commercial production of ammoniated peat
offers opportunity for material saving in freight on fertilisers. Small scale
experiments with plants have given promising results. By heating ammonia and
peat under pressure, about two thirds of the reacting ammonia is changed to
chemical combinations that are not soluble in water. These forms are generally
similar to the nitrogenous fertiliser materials in cotton seed meal and animal
tankage. Roughly a third of the ammonia remains in water-soluble forms.
Depending on temperature, the peat may be ammoniated so that it will consist
of as much as 207 of nitrogen. A 20% product would thus contain in each
100 pounds the equivalent of 200 pounds of cotton seed meal plus 50 pounds of
sodium nitrate. Raw peat is of relatively little value as a nutritive ingredient in
fertilizer, but is recognised as a highly desirable element in mixed fertilisers
because of its value as a conditioner, preventing the caking of the product and
because it applies to the soil. a desirable form of organic matter. (A. E. B, in
Scientific Amcricon, April 1933.)

Heterosis, Specific not General in Nature. In studies of hybrid vigour
in I, oat plants, variable results were obtained from different crosses. In the
F, of some crosses nearly all the measurable parts are greater in the F1 hybrid
than in the larger parent. In other crosses possibly only one or two characters
are noticeably increased. The difficulty of obtaining oat crosses in large num-
bers is a serious obstacle to studies of heterosis in oats, but it is believed that
an increase of 10% over the larger parent may safely be considered a significant
increase where small numbers are involved. Examples of these results are
found in the cross Fuighwm Rickiond x Markion. In the first cross the F1i
plants averaged 132 per cent taller, bore 17'5 per cent. more culms per plant,
weighed 48'5 per cent more, and yielded 352 per cent. more grain and 51'3 per
cent. more straw on the average than the larger parent. In all other characters
the hybrids were intermediate between the parents. In the second cross the ¥y
plants yielded 189 per cent. more grain, and the grain-straw ratio was increased
33-8 per cent. over that of the larger parent. In all other characters the F; plants
of this cross were intermediate in size beiween the parents. In other crosses
other characters manifested the influence of heterosis.

Heterosis is commonly accepted as having a genetic basis and as such this
increase in plant size is satisfactorily explained as being due to the bringing
together in the F; of the growth factors present in both parents. The
impression seems quite generally held that when heterosis occurs in an Fy
hybrid individual the increased size is of a more or less general nature, extending
to all or almost all the measurable parts of the hybrid organism. In the light of
available knowledge it appears that this widely held conception may need some
revision. Barring actual linkage, heterosis is a condition which more often has
a rather high degree of specificity. In some crosses a number of the parts of the
F; hybrid plant may show influence of heterosis, yet it does not necessarily
follow that the parts are closedy linked genetically. The fact that in some F1
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i;;iis:;:x;lgeaszivrg}el p:‘ant'par‘t shows the influence of heterosis, while in others
e a6 f‘; ) owu'lg increased size, definitely indicates lack of genetical
. - A. Cofiman, Science, January 27, 1933. Vol. 77 No. 1987).

Correspondence.
1

Potatoes in Nilgiris.

The Secretary of the Association of Economic

In the Biologists writes :—

report of a i
issue of 1933, I regre!tniitmg of th,c ﬂt?OVe Association published in the March
at certain inaccuracies occured which have since

been brought to my notice an o
¥y notice h i
alterations in that report. d I request that you may publish the following

(1) Parad. (3) Seco
as 3,300 acres. nd crop September—December 33,000 acres should read

g; gara 2 A bag is 200 1b., and not 80 |b
R ara 6. Second line, in place of kidney read Royal kidney.

I

An Appreciation.

Mr. R. C. Wood, Professo i
Agricaite e 2, ssor of Agriculture,
Coature T :_md ad, and formerly P
to the Union an
I remembe
title of th

ricu Imperial College of Tropical

May I take this o :_E“C’I."‘ll of the Coimbatore Agricultural

d those responsiblgi ttunity of tendering my congratulations

r, and | suppose was partl or the Jqur“ﬂl, on its twenty first birthday.

¢ Journal of the “ M partly responsible for, itsappearance under the
e adras Agricultural Students’ Union "

It is interestin :
Tropical Agriculturli.”stt-?((c;m?mre. its age with other simitar Journals. *“The
Agricultural Journal of Inde-) l,?n) 1s the oldest, now in its 79th half year; *The
12" had reached its 25th year, but is now discontinued.

* he M'dayml Agr ic tural J()l[l‘]lﬂ > b
1 ks gri ul ura -
. . 7 . 1 and the lhllippmc Agricult urist T oare

You have a rec
ord to be proud of, and I wish you all success for the future.

Crop & Trade Reports

Groundnut Crop, Madra
" v 81933, First R "]
summer or irrigated eport. 1) Thearea so & ‘
O
! . 9, res as gqgainst 40,60 &
:;;gup:(;‘rll(l):: ;irlﬁ;;t‘;’eﬂ.r,lﬂn Increase of 21 per cent '6(;()) q’(I:‘It.\‘ue fx;g‘;ﬂizrreﬁpond;
erial maund of 82 Ib gs : ot con
’ ) report i

;res towards the close of March, ranged frompRs e;i T o ma g Taarket. cen-
30ard of Revenue, Madras). $3-3-01t0 Re. 340, (From the

All India Memorandum

on the Sesa 3
mated acreage and yield of sesamum in 1::1;:“ i(r:x";;' 19‘32_.
545,000 tons, against 5,639,000 acres and 476,000 to 32_{33 l
B ns, for 1

acres and 486, t vey
000 tons for the average of the five cars endingl 0—31 he st
930—31. The shares

of the different Provinces are :
: Burma, 1,534,000
] s L y ac Ini 1
ces 1,221,000 acres, 132,000 tons ; Madras 806,000 f:c::: 2:((1)\)(1)(;:&:0; o
S ) tons ; Bombay

'33. The total esti-
S 5982000 acres and
931—32 and 5,373.000

May 19331 Crop and Trade Reports 227

602,000 acres and 73,000 tons; Central Provinces and Berar, 591,000 acres and
51,000 tons ; Bihar and Orissa, 200,000 acres and 29,000 tons; Bengal 161,000 acres
and 36,000 tons ; Punjab 135,000 acres and 11,000 tons ; Hyderabad 601,000 acres and
35,000 tons ; Increase of area and yield over the average of the preceding 5 years
is greatest in Burma (3247 in area and 33'3% in yield) and the Unaited Provinces
(39'4% in area and 64'07 in yield). The yield per acre is highest in Bengal (501 lbs.
per acre) followed by Bihar and Orissa (325 lbs. per acre), Madras (295 1bs. per
acre) and Bombay (272 1bs. per acre). The quantity exported by sea from British
India to foreign countries during the last five years ending 31st March was as
follows :—1928—29, 30483 tons; 1929—-30,10'789 tons; 1930—31, 1116 tons; 1931—32,

12,322 tons; and in 193233, 10,322 tons.

Condition of Important Industries in the Madras Presidency. The trade
and industrial depression reduced the international trade of the world in the last
quarter of the year under review to less than half of what it was in the corres-
ponding quarter of 1929—3). Unsettled political conditions also adversely affec-
ted trade. The Madras Presidency being a province dependent mainly on its
primary products, felt the effects of the depression acutely. The cotton and jute
industries in this Presidency had a comparatively favourable year. Production
and employment in hosiery mills also increased above the figures for the previous
year. However, the tanning industry suffered severely and exports declined by
10 % in weight and 17 % in value owing largely to the increase in tariffs in several
countries. Employment in the o1l milling industry and in rice mills declined.
The engineering industry also employed fewer people than before. The timber
industry fared no better, political conditions in Bombay being the cause of
reduced demand. The tile industry on the West Coast and the cigar industry
have also been depressed. However, the production of soap in the Madras Pre-
sidency has increased and several new factories have been started, mostly by
students who have passed out of the Kerala Soap Institute. Inthe tea planting
industry prices have been on the downward grade for about two years but the
unfavourable prospect is likely to be relieved to a partial extent by the British
preference granted to Empire grown ted. The Indian Tea Cess Committee has
been active throughout India in propaganda for the increased consumption of
tea. Good crops of coffee were yielded during the season but there was a heavy
fall in exports. On the other hand the demand for local consumption appears to )
be steadily increasing and thereby rendering the Indian producer less dependent
on outside markets. There has bcen an improvement in prices. The rubber
planting industry has been extremely affected. Most Estates ceased tapping
during the year, but some continued production in anticipation of an agreement
between England and Holland in regard to the restriction of output. As no such
agreement was reached, tapping had by the close of the year in many cases
ceased. The Industries department in co-operation with the department of
Agriculture launched a campaign for increasing sugarcane cultivation and the
manufacture of sugar, with a view to making the Madras Presidency self-support-
in this respect. It is hoped to introduce hand or power driven centrifugals for
economic manufacture of sugar in small factories.

During the year the institute was appointed as
Soap-makers to His Excellency the Earl of Willingdon, Viceroy and Governor-
General of India. In spite of the general trade depression there was improve-
ment over the previous year’s figures both as regards production and sale of
toilet soaps. Sales increased from Rs. 223,553 in 1930—31 to Rs. 2,41,698. The
result of the year's working wus a net profit of Rs. 12,436, after paying the interest
of Rs. 19,885 on the capital invested by Government and meeting the cost of the
educational side of the institution. This compares with a loss in the two pre-
vious years. During the year 16 students were trained in soap making. Some of

Kerala Soap Institute.
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the students have started soap factories of their own. In the Iaboratory of the
Institute 630 analyses of oils, soaps and other products were conducted during tho
year. Some original research work was also done.

Governmant Industrial Institute, Madras. The experiments during the
vear consisted principally in finding cheaper substitutes for raw materials Lthc'
treatment and the effect of their use on the quality of finished produc:(s {n tlu-
manufacture of printer’s inks. A series af experiments were made for .
ing the cause of corrosion in copper stills used for distilling malua flowe
knquiries regarding the manufacture of fuid inks, frujt preservation cxtr'wttirs'
of various oils etc., were dealt with and replies furnished. Printex:'s in;c wél?
manufactured and 5,000 1bs. were supplicd for the use of the Government § "

investigat-

Tess.
Sandal-Wood Industry in the Madras Presidency, The inistrati
port of the Forest Department of the Madras Prcside::v fzrh:hid;ele‘xr;l;:‘i;-tl(:r;{.o-
March 1932, states:—672 tons of sandalwood were sold for Rs. 6,12,802 mx'n;;, ; h‘t
564 tons for Rs. 4,40,755 in the previous year. The average px:ic;a re“l':e[:;un‘b‘t
Rs, 912 per ton as against Rs. 782 in the previous year; Rs.1395 in 19‘291~ 30 ?th
Rs 1485 in 1928—29. That it was possible to dispose of the whole of tt N . ‘md
and at better prices was satisfactory; but this market remainsiy ' ?toc'kb
only smali quantities at a time being in real demand, Efforts huVQE\})rxy Uan_rt;u-n,
conjunction with the High Commissioner to establish direct touch cte: made in
sumples ure being sent for analytical trial to Luropean oil distil}m S u[ser.s and
interest to recall that in 1913—14 the average price realised was I{:rgss tis ("f
1924—25, Rs. 1596, the highest on record. In the last ten years 64;2 z}nd n
realised Rs. 77,21,818, the airect costs ‘of production being only a 1-:ﬂ t(.mb have
of Rs. 500000. It is thus evident how important a source of revenu‘ ;m cxeess
also that it is worth while to spend on researcl and cultural work f‘e this is and
is devoted to the purpose ot present. Rao Bahadur K. R, Venkat M.. more than
deputed to study market conditions in the year and h i
report. Theres a considerable import of sand
Africa and other countries, which are sold to a : .
sandalwood prices. it is proposed presently tozsx;rseussspé?\::fnpu})hc a:t genu%nu
to an increase in the import duties. Efforts to effect retail s-u:;‘;’;tsr:ﬁ? a vu;\'v
! all quanti-

ties at a time for ceremonial and othe
T personal use hav N -
much success, Ve not s0 far met with

a lver was
as submitted a valuable
al substitute from Auvstralia,

Quinine Manufacture in the Madras Presidenc
ment Quiniue factory at Naduvattam was hampe
chopa bark available for quinine extraction.tz?:;!;)cl“logzctt‘;étnmeagre S.Upp]y of cin-
at a low level. Bark was not ca:ily avalable gs cinchona by was again maintuined
in the lacality by tea plantations. A quantity of 517 544 lbsds heen all bhut ousted
of which 392,986 Ibs. were locally purchased und the ;‘cm'vix :‘?f bark. was worked,
Government plantations at Naduvattam and Dodabett l, 1(‘cr. obtained from the
The vutput of quinine sulphate wus 22,307 Ips. and c¢ipel and in t?w Anumalais,
The factory cost of production of quinine sulphate was rg‘n‘u febrifuge 9084 1ps.
trinl consignment of ** totaquinn ** a purified form of (': 'hb. ]:3~8_M‘1" per 1b. A
has been sponsored by the Malarial committee of tﬁ \nch)n‘\ fe})?lfuf:e, which
made and distributed to various hospitals for trig) T;. f';:.guc o Nations was
in Post Offices which was inaugurated in  June 19‘;,0 m:(;; l,ng of*
and 2167 lbs. were thus disposed of as against 1290 lb‘s. ir; th satisf
extent of 1958 acres wus under cincong plaatation in t}e.
plantations at the end of the year. The plants in the Am
affected by water logging owing to heavy raing, The ¢ An
favourable weather conditions and success was aht
and high grade ledger plants on the

¥y. The work of the Govern

treatments »
u.cmry progress
Previous yegy, An
three Gove
amalais oyt
Naduvattam pl
ained thepe in
Stout  roots of Cinchong 4

roment
ate were
antation had
the grafting
ohusta. New
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nurseries were opened at Dodabetta and a number of cinchona seedlings were
transplanted. The financial accounts disclosed a profit on the year’s working of
Rs. 22,790, a satisfactory increase of Rs. 13,103 over the previous year’s results.
(Report on the Administration of the Madras Presidency, for the year 1931—32.)

Review.

Sugar Reference Book and Directory, 1932—33. (Published by Palmer Publishing
Corporation, New York, U. 8. A, price 5 dollars). This handy book giving factS
and figures regarding the production of cane and beet sugar in the different
countries of the world, opens with a world map showing the distribution of the
chief beet and cane areas. The tendency during the last few years has been to-
wards a greater development of cane and beet sugar locally in the different
countries with a view to render each country self contained as far as possible in
regard to sugar, the prominent exception being the United States, which mainly
depends for its supplies on Cuba. Till a few years ago, the ambition of several
favourably situated countries was to follow the lead of Cuba and Java, in produc-
ing a great deal more sugar than what was required for internal consumption and
dumping the excess on the world sugar market. Cuba and Java were successful
in such international sugar trade on account of favourable circumstances like the
contiguity of assured markets like the U. S. A. for Cuba and India for Java, but
latterly when a number of other competitors like the European beet countries
und the South American cane growing countries entered the field, it was found
that the supply was gieater than the demand and there was a heavy slump in the
market. In order to save the international ‘trade, some of the chief sugar ex”
porters like Cuba, Java, Czechoslovakia, Germany, Poland, etc, formed at Brussels
in 1931 an international sugar council and arrived at an International Agreement
at Paris in 1932, whereby definite quotas were assigned to each country for ex-
port, and production was decreased with a view to clearing off the heavy stocks
on hand and maintaining world prices. Despite unfavourable trade conditions.
the Agreement has been successful in as much as an appreciable portion of the
stock on_hand has been already cleared and the Council hopes to clear off all
excess stock by 1935. But it is doubtful whether in view of the strong protect-
ionist policy adopted by each country, international trade in sugar would again
resume the prominent place it attained in the post-war days. The graphs given
in the Directory showing the variation in annual prices of raw and refined sugar
at New York from 1903—1932, show that the high peak was reached in 1920, when
price reached 15'5 cents per lb, for refined sugar and 125 cents per lb., for raw
sugar, but after 1923 prices have been falling rapidly, so that in 1932 they reached
the low water-mark of 3'7 cents for refined sugar and 2'6 cents for raw sugar. The’
efforts made by Java and Cuba to counteract this by a limitation of production is
shown by the fact that production in Java has been brought idown from 3,115,080
tons in 1929—30 to 1,350,000 tons in 1933, and in Cuba from 4,746,000 tons to
2,050,000 tons in the same period. The total world production has shown a dec-
rease from 28,427,000 tons in 192930 to 26,063,000 tons in 1932—33, while consum-
ption has shown;an increase from 26,920,000 tons to 27,451,000 tons in the same
period, The production of India has increased from 3,079,000 tons in 1929—30 to
about 4,400,000 tons in 1932—33; her consumption has also shown an increase
from 4,051,000 tons to 4,950,000 tons in the same period. She imported about a
million tons of refined sugar from Java in 1930—31, but with the increased import
duties now imposed (18 rupees 2 annas per bag of 224 pounds) and the active policy
of increasing local production at present being adopted by the Government of
India, imports from foreign countries are likely to cease in a few years. The
Directory besides giving a review of the present position of the sugar industry
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in each country with details regarding the number and addresses of sugar
factories with their maximum annual production capacity, contains several
interesting articles on topics like the economics of sugar by preducts, the mola-
sses supply situation, improvements in sugar technology, the tariff rates of

different countries etc., and wonld prove a useful reference book to all those
interested in the sugar trade,

(C. N.)
Wleatbher Review
(MARCH—1933)
RAINFALL DATA
Q Qo o
~ &|Depar- |2~ % Depar- g
N : 39| ture |32 . . 55 CRe
Division| ~Station |2 g ore - § Division| ~ Station |2 g ft:or:: -8
1o
<e normal (% g 2 5| normal § a
k) - =3
Circars [Gopalpore we | =06 | 0°'51South Negapatam 43| +40 | 43
Berhampore* | ... | -07 |06 Aduthurai * 18| +05 | 26
Calingapatam | ... | -04 |, Madura 01| -06 ! o1
Vizagapatam | 05| +02 | 06 Pamban 12 -07 | 33
Anakapalli* | 03| +02 | 03 Palamkottah (02| —-11 | 13
Samalkota 04| -01 |04 Koilpatti* 03| -04 | 03
Cocanada -05 ! 04 )
Maruteru* 01l +01 {01
Masulipjatam ~-04 | ..
Guntur 01} -02 ) 0'1/West  [Trivandrum |04 | - 11| 04
Ceded  [Kurnool Lol +13 ) 1o Con%t fRochin 14} 05 | 24
Dists. {Nandyal * 04f +01 |04 attambi 024 -02 | 02
Anantapur | .| ~01 |01 alicut g9l +03 | 09
Hagari * 01 .. |03 Nopparamba* 04| .. |04
Beliary 03] +01 |03 fleshwar? - 1. 04 -
Cuddapah w | =02 Kasargode® 102 -03 | 02
Mangalore -01 .
Carnatic|Nellore -02 ...
Madras. 34l +30 | 34
Pallakuppam *| 69! ;58 | 7.1[Mysore |Chitaldrug 05| +02 | 08
Palur * 124 . h24] 8nd  |Bangalore e | =06 ] 08
Cuddalore 119 +117 119} Coorg Mysore 04! +01 | 08
Central Vellore 1.0/ +08 |10 Mereara B A
Sulem 08| +03 {08
Ho;ur Cattle Hills.  |Kodaikanal {17} -13 | 31
Cob M 11 407 |11 Coonoor 28| +03 |53
oimbatore | 0-1] —04 | o] Kallar * 27| +06 | 62
Olénbatore . Ootucamund® |16 | +09 1,)
Res. Inst. 02l -09 02 Nanjanad * 19 +11 | 21
Trichinopoly | 06 +03 | 06
Stations marked *

are stations of the Agricultural Dept.
Summary of genera) weather conditi
itiews: The wes f the ared
was generally fine till the 12th, when an Tow pressare extonded

: area of low pressure extended westwards
3:;:; t::asﬂ)’ff:;ig?ve gxse to general rain over the south of the peninsula and
Thereaftery weath In the neighbourhood of Cuddalore on the 12th and 13th.
Central districts ﬂ:ll;l ;vvas normal w"h. scattered thunderstorms in the Deccal
mandel coast, and 1o “est Coast.  Rainfall was in excess along the south (Iorot
Cuddalore 46" and (I:\? yin Cocrgland the Deccan. The chief falls of rain were:
was generally “orm;gacpa(:gm 34" (12th); and Cuddalore 72" (13th) Temperature
the 25th. » ~uddapah reported the highest temperature of 105° 0N
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Weather Report for the Research lnstitute Observatory :
Report No. 3/33.

Absolute Maximum in shade 99-0°
Absolute Minimum in shade 60°5°
Mean Maximum in shade 95-2°
Departure from normal . + 07
Mean Minimum in shade 69°0°
Departure from normal e - 0O7°
Total rainfall 0'17:
Departure from normal . i)'90

o. of rainy days
;ean daily wind velocity 17 M. P. H.
Departure from normal w. - 16 M.P.H.
Mean humidity at 8 hrs. 68'7%
Departure from normal . - 10%
Total hours of bright sunshine 2952
Mean daily hours of bright sunshine 9'5

itions : s fine and dry during the greater part

s“mr’t;lf :;cl::eh: :i?:;::ognt.hew:;t:lb:;: rsth when the unsettled conditions of

of th? o del cgast induced a temporary revival of North-east monsoon con-

tl.ae. Coromanc e nied with cool weather and cloudy skies. Temqeratute was

%l:?vlvls;x::;(;rlnzﬂ::ring the first half of the month and above normal in the latter
e

half when the maximum rose to 99-0°. Rainfall was below normal and one fall of
0'17 inch was recorded.
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RAINFALL DATA

€| pepar. |32 E ¥
= g tep‘“" £ ~E Depar- g~
Division| ~ Station |2 E| fron |2 E[Division|  Station |2 Z) fure |7 &
3 1 .
Qié normal ég % 5| normal «gg
ek P =3
s \
Circars |Gopalpore . 14 +06 | 1'9{South Negapatam 03 -03 " 63
Berhampore * | 17| +0+4 |23 Aduthurai® '03 | -u7 | 28
Calingapatam { 04} ~05 | 05 Madura 330 +13 l 33
Vizagapntn_ry o1l 07 1 00 Pamban o' -15 ! 3.'4
{.\nakupalll* 35! 422 (38 Koilpatti* 251 4105 1‘ 23
Samalkota 04y ~02 108 Palamkottah .53 428 | 66
t(locanuda 02l -04 )06 } \
Maruteru® R TS |
Masulipatam | 01} -05 | 01 ! l
Guntur® rn)Wést ’(I‘rivnndrum 57 412 62
as sochi P4 . .
Ceded  |Kurnool 1o 05 36| 0N [Eoehin L TEL] a3 s
Dists. {Nandyal® 01} -02 105 Calicut 00 L7 (109
g?llflr.y* (1)2 +8; (1),77 Taliparamba* 1371 410 | 41
Caddapah | 01| 03 |01 Rileshwar’ 123 +09 ( 23
Au t's 09 11 Kasargode * 621 +38 1 64
nantapur Mangalore 127 +17 | 34
Carnatic Ne[(}ore -04 j
Madras. -05 135 - .
Pallakuppam *| ~14 | 71iMysore (Chitaldrug 26| +14 | 34
Palur* > 124 and Bangalore 09 . 041! 13
Cuddalore 01| -5 |1z} Coorg Mysors 250 gl | 32
Mercara 17, -10 | 31
Central {Vellore \ 03] -03 |13 |
Sulem 130 -05 2] i
Hosur Cattle Hills.  Kodaikanal 1661 423 | 96
Farm* e enta) Coonoor 440 401 1100
Coimbatore | 26| +12 |27 Kallar * 38| 311 |
Coimbatore Nanjanad * 26| -07 1 48
Res. Inst.” { 37| +16 | 39 Ootacamund * {19 —12 1 38
‘Trichinopoly | 1'9{ +02 |26

" Stations of the Agricultural Dept.
{(a) Reports not received.

Summary of general weather conditions : The weather gt the beginning of the montt
was fine with a few scattered thunderstorms in the west of the peninsula, and h"'l]
temperatures in the Deccan. On the 9th thunderstorms became ﬂet{crz;l' over :PIJ
south of the peninsula and continued till the 13th, apd some hcavy Iullq( ‘u_‘
reported from the west coast, and a few scattered falls also occured o thc‘ N\vu'(,
Madras Coast. A low pressure area appeared over Mysore und' Decean ¢ orth
17th but became unimportant on the next day after giving a fow ; ‘ m the
hundershowers in the area. On the 24th conditions became unscttled scattered
central regions of the Bay but moving castwards did not influence th over the
to any great extent. Scattered thunderstorms continued till the end o e weather

f the manth.
Rainfall was general over the whole area with the exce

R tio : ie
and was in excess generally over Malabar, and Mysore, andploc:n()f-thch C“,“‘““"
districts, Circars extreme south and Deccan. v in the Central

The chi
Calicut 4'4” and Cochin 32" on the 11th. © ohief falls recorded were:
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Temperature fluctuations were irregular and connected with the distribution
of the rainfall, and day temperatures were generally below normal, Cuddapah
reported a maximum of 107° on the 8th and 29th.

Weather Report for the Research Institate Observatory
Report No. 4/33.

Absolute Maximum in shade 99-5°
Absolute Minimum in shade 67°5°
Mean Maxiraum in shade 95°5°
Departure from normal 2
Mean Minimum in shade 732°
Departure from normal L A
Total rainfall for month 365"
Departure from normal .. + let”
Heaviest fall in 24 hrs. 132"
No. of rainy days 4
Mean daily wind velocity 19 M. . H.
Departure from normal .. - I'SM.P.H.
Mean humidity at 8 hrs. 7307
Departure from normal .+ 30%
Total hours of bright sunshine 2688
Mean daily hours of bright sunshine 90

Generaf weather conditions: The weather was fine during the first week of the
month with high day temperatures. Thunderstorms appeared on the 8th and
lightning or thunder was recorded almost daily thereafter till the end of the
month. The observatory recorded two very severe thunderstorms on the nights
of the 24th—25th and 26th—27th, accompanied by severe squalls and continuous
lightning and thander. The second storm was of exceptional intensity, though
the rainfall which accompanied it was local in character, decreasing rapidly to
the south-east, it was 1'32" at the Observatory, 1'59" at a gauge 4 furlongs to the
N. W., and 0°7” at Coimbatore Town about 3 miles to the S. E.

Rainfall was in large excess, and wind velocity below normal. Other climatic
elements were nearly normal

P.V.Rand T.S. L.

College Mews & Motes.

Results ot the B. Sc. Ag. Degree Examination 1933. The following is the
list of successful candidates in the recent B. Sc. examination :—

First Examination . (New Regulations). S Arunachalam; M. Balakrishnan
Nair:; C. Bhujanga Rao; J. Gopala Rao; P. Govinda Rao; P. Kameswara Rao;
8. Kanakaraj David; M. Kasiviswanadhan; C. P. Kesavan Nair; N. Krishna Marar;
S. Kutti Mudali; K. Lakshmanan; N. Mariakulandai; Moncy Joseph; G. Muru-
gesan ; G. Narasimba Murti; U. Narasinga Rao; V. Narayana Pillai; N. Raghava
Rao: T.S. Ramakrishnan; B. V. S. Ramalingaswami ; V. Sadasiva Ayyar; Samuel
Joshua; D. Satyanarayana; M. Satyanaraysna Rao; S. Satyanarayanamurthi;

R. Soundararajan; P. Srinivasan; R. Sriraman; B. Suryanaraysnamurti; M.
Venkataramayya ; N, Venkata Rao.

Part I. (Old Regulations). S. Adinarayanamurti; R. Alagiamanavalan;
U. Ananda; P. S. Anantanarayanan ; C. Balasubramanian ; Beanet P. Masilamani ;
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K. V. Chelapathi Rao ; M. R, Devarajan; M. Edwin Amritharaj; K. V. Cauranga-
murthi; C. K. Gopelakrishnan; V. Jayaraman; M. Kundaswami: C. Krishna
murti; K Krishnamurti; M. Lakshmikanthan ;s K. Minakshisundaram ; S. Muthu-
swami; C. Parthasarathi; S. V. Parthasarathi; G. Radhakantam; I’ E{um:l Ruo;
B. Ramakrishna Reddi; K. V. Reddi Naidu; P. C. Sahadevan; G, S;itVaHl'll‘ilV'ln:;
Rao; P. Scctaramiab 5 V. Srinivasan; M. Srinjvasa Ruo; R. Subbiah "A ‘Sul.n:uh-
manvam; Tayi Ramanujulu; Y. Veeriah; G. Venkataratnam; G. \/g';\l; \i wsastry s
K. Viswanadham ; P. S. Viswanathan. o ,

The following have passed part I with reference in subjects noted agninst
gfwl;:#_ G. Dumiswm}xi .(Cher'nistry); P. K. Kunhi Anujan Raja (I{nginc‘c;;“iml\)i
R’Cdd':t(‘(l}]:;;]‘:tlzl) (Engineering); C. Vadamalai {Chemistry); P Hanumantha

‘Part li.. (Old Regulations): K. Adhinarayana Rao: M. Bhavani Sankar Rao;
’I:. S Dakshinamurthi; F. L. Daniel; T. Devasikhamani: D :[‘ «[\1,‘.,‘ a ,:mdi:m ;
C. Iukar?hn’rum; S; Gideon Ayyadurai; P. Gopalakrishnan: 'I) -( Yhanaps an ;
'11{(; K(,rlsix‘(‘mi‘: I\f:fldbl‘;ll.{ M. Krishn‘a Menon; N. S. H. V. Krishnamurthi;
M.u},],umn;ﬂd .(;1 ::in\]\l‘,l . “ak%hmnnnn; G. Muhudevnn; Muhammad Abdul Jaleels
Mubamm V\),L uY a 1)\,hdh ; K. R, Nagarajan : K. M. Nuruyanan; Y, V. Nurayas
M}i})i\;“t R.“H'.' I‘;. Ion?uyya; K. Raghunatha Reddi: R, Ruajeswara Gupta;
A;, :‘ mm“ ;V(I) L pP. V. .l.zmga Rao; K. v, s. Satyanarayana . T, V. Scshadri
Ru\{(;:ulx\/\l ,gu]).bS\tzl]{r;\x;\;z.lfn_‘.u: D. Srinin\Sﬂ I?n(); V.S, Rangacharlu; N, Srirsma
K Vcr{km-‘l;w”;l" ;‘ (\;- ;{ Sundar?rn)‘un; W. Thirumala Rao; S. Varadnrajan:
m.m“ ]{Q(ii' A ’1, en)l .lt‘?S.\V:lml; C. Venkatamuniappa Chetti; T. Venkata-

dt Anantaram Panda; A V. Purushothnm;n'chnryulu; C. Lakshmana-

chay va; U. S(:‘Sh";. il'i 1{&0 ) I S.J & I P r t 2 uswam
) ’ N ag ) .o Jagannathan 3171 i 5 i
ol ) N n; . ta th 1sira hl‘, R. Guruswan 13

*. Hanumantha

the iz::inf\lsc:g:o::]s for {Departmental foicers; Mr. K. Cherian Jacob of
the Linnrn;lr;'Societ}; 0; Iilom(imherv\?f Ty mion has becn Nmitted s a Pellow o7
of the Simms’ Park (‘oon(:)(ron«. }e- illso undem‘t“nd that Mr. T, D. Iswara Ayyar
Sociary s o Nir‘ oo ’ Alns’ )fcn made a Fellow of the Rovyal Horticultural
ed the M. Sc. I)crfrc:c ().f\t‘Lz “Mn-dr]q.} (\‘XE (.)f th(.. (:h,cmi\\'“'?r' Section has been awird-
of Bordeaux Mixt:lre." adra” University for o thesis on The Chemistry

indian Officers’ Association:
Farm, was given a hearty ‘send off*
of the Association on the eve
of Agriculture, Madura,

Mr. C. V. Seshachari, Manager of the Central
¢ hi by the members of the Agricultural Section
of his departure on pPromation ne Assistant Dircctor

The Fiold A sogi L
Association curr:::)ff os:c;(l:f;lo:i he Annual General Body Meeting of the
progress of the Associatj e when the Annual Report showing the steady
bearers were clec;;/i {‘ "”t)l—? was pl'esontod at the meeting.  The following office
Mr. S, Kal, ) .. [¢h e coming vear:—pPyesilent - D, 1.8, Patel: Seercfary:

> Nalayanasubrahmanyam s (Mycolopy) L Asst. Seerctory: Mr. K. Raghavan
(1. C. C.): Managing Committee Menhers i—Messrs. b, I;\,,m;i.l\'{"\ i)'il-\l'. Fnd . ;(;\)
P. N. Kader Batcha Sahib (Cotton) ; S. Srinivasan (Millet) and 1. I'\)l‘:l(rxl‘lr;l()(rl‘;::)cl<l:\;.) .

The Coimb ’ :
D 1llm _atz;e Collector’s Du‘rbar. The Collector of Coimbatore held a
> ar on 11—5-—3 tho present the Sanads and Insignia to the reci
Tc(v‘v ;'enr Honours in Coimbatore, among whom M. R. Ry Rn
adulings alis é C ing offic '
nga Mudaliar was one. A large gathering of officials und non-offiicials

{ro.m the town and from our estate attended the function to wit
eing presenied with the Sanad and the Insignia

pients of the
Rao Bahadur C.

ness our Principal

Scout Activities: The Scouts of the Fstate Troop spent a tw

ful camp at Kuniamuthur, where comfortable arr o days' delight-

angements were made for them,
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through the kind exertions of Mr. Marudachalam, Fieldman to the Government
Mpycologist.

Visitors: Mr. T. K. Chidambaranatha Mudaliar, who as Commissioner of the
Religicus Endowment Board stayed at Coimbatore during the month, paid a visit
to the College.

The College Band: The following is the full text of the song: “ The College
Band,” sung by the students, on the oceasion of the Students” Club Day, in
March last.

OUR COLLEGE BAND

A Coilege Bind — From far and near
We meet to learn — Qur lessons here
To read her word — Whose every line
Is filled with hope -— And joy sublime.

Chorus :—
May our Endeavour Band
Now gathered in her name
United heart and hand
Go forth to spread her fame.
Then firmly let us stand
For God and Native land
And pray that He may bless
And keep our College Band.

The Agricol—With fields and all

Splendid labs—And superb staff .
Coaches all—In useful science

And makes us all—A man to be.

Our object is—To help the poor
To help the ryot—Our Indian ryot
Whose work it is—To till the land
And grow the crops—To feed us all.

Oh may our Lord—Do help us all

Ta do His work—To hear his call

In private work—Or Government jobs
To follow him—In every way

Departmental Notifications.

I Girele. U. Vittal Rao, F. M. Smalkota, L. a. p. for two months from 1-—5--'33
1 Circle. R. Krishnamurty, Cotton Assistant, 1. a, p. for 2days on 2)th and 21st
April. V. Ratnaji Rao, A. D. Nayudupet, 1. a.p. for 25 davs from 7—5—'33.
11l Cirele. P. Subrahmaniam, A. D. Siruguppa, extension of 1. a. p. for 2 weeks on
m. ¢. in continuation of leave from -15—~2—'33. P. V. Subba Rao transferred to
Nandyal. K. Jaganatha Rao, A. D. Anantapur, 1. a. p. for one month and 1 days
from 20—4—'33 with permission to avail Laster Holidays. IV Circle. A. Rama-
swami Iyer A. D. Villupuram, extension of 1. 2. p. on m. ¢. for 2 months in con.-
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tinuation from 3—5—'33. R. Narasimhachary A.A. D. e i <
18 days from 13—4—'33. N. Krishna Pillai A, D, Tiruvett?;ix;::r?nl o
.a. p. for one
month from 20—4—33. Transfers. S. Ramachaadran on relief by Muhamad Abbas
to Villupuram. M. Eggiyaswami as A. D. to Tindivanam. P, S. Venl;'ltat !)"'
maniam as F. M. to Palakuppam. K. P. Sankunni Menon F. M. Dost;d ~tu n-t.;:
Assistant to F. M. Patur. K. V. Natesa Iyver A. D. Cuddalore to Tiruve]lq" he
additional Demonstrator to take part in the rural reconstruction work, Vv ée ;15
N. Subrahmania Iver A. D. Trichy, L. a. p. for 2 months from 24—4-—33 ' vi C!" ¢
Transfers. P. K. Natesan F. M., A, R.S. Koilpatty, as A. D, S”V““Dmh;,re \;’Cle,
Dhanakoti Raju A. D. to Satur.  S. Bhima Raju A, A. D. to Tinnevelly. L 'Sﬁ 1;(;‘
kumar Pillai A. D, to Melur. G. Venkatakrishnan A. D. to Madura G J I; lur:
F. M. Koilpatty 1. 2. p. for one month on m. c. from 6—4--"33. K k"i‘h.nq. ;\‘ "11;1
Tinnevelly to Koilpatty as F. M. temporarily. Vv, Chidambﬂram. Pill\qi Ann g N
vaikuntam will be in additional charge of Tinnevelly circle. Vi} Cird; A (‘ € r"-
lan Nair, F. M. Talipiramba extension of I a. p. for 2 months from 3:_5_;‘3;013.\-
m. c. K. Achuta Nambiar A. A.D., L. a. p. for 15 days in continxx';tio-n f (})\n
Easter holidays. VI Circle. Transfers. M. Gopala Chetty A. D TriChKen }ot the
A. D. Hosur. T.S. Sundaram A. D. Hosur to be A. D. Salem. .(‘ K. S }s)zm}c © ite
Iyer A. A. D. Salem to Krishnagiri. K. M. Venkatachalam l’illa,i- A ; I")“‘ 1;?':‘.""‘
nagiri to Tiruchengode. K. H.Subrahmania Iyer A. D. Palladam ‘- . .f rish-
meonth and 15 days from 27—3—'33 on m. ¢.  On return from leave ha P cted t
Annur. A, K. Ramasubba Iyer A, D. Annur to Udamalpet. T K LTE,‘b posted to
Gobichettipalayam. K. Kuppamuthu is posted to work L;nd'er A““il)ﬂw.]u to
D.D. L. 5. H. Narahari Rao F. M. 1. a. p. {or one month and 13 days { . D, I*,ro'de.
Cotton Section. R. Sankura Iyer Assistant 1. a. p. for 28 da sy;‘ rom 8~—5——~'33.
Cuarator's Section, P. Govindakutty Kurup F, M. Kallar and Barliiir éon:a 26—4-~"33,
for 3 weeks from 24—4—"33. Paddy Section. M. K. Padmanabhan AS:_rtens, l.a.p.
for 15 days from 1—5—'33. V. M. Ramunni Kidavu F. M. Pattambi lls ant, 1. a. p.
days from 24—4—33. 0.5. §'s. Section. C. M. John, Senjor AS%ist-1n£ qupk for 15
1. a. p. for one month and 18 days from 22—5--"33, Prin;i |" (‘)"_ ala uppim).
Joseph 1. a. p. for one month and three days from 12,5__3;’ 'K K'c" Francis
F. M., 1. a. p. for one month and 12 days from 20—4-—'33 D A" . {lazhuvun
Tramfers. G.J. Balraj A.F. M. Koilpatty to be A. A. D. Mann Office orders.
I-,~rnnnd'o, A. A. D. Mannargudi to be A, F. M. Koilpatty K. b :nni\rgud.). S, P.
F. M. Oil Seeds Specialist’s Section to iv circle. K.V l\'l‘\tes‘ .( ankunni l\jlenon
lore to Tiruvellore to work in the rural reconstruct;('m ;ch :‘ yer A. D. Cudda-
subra}'xmaninm to Palakuppam. M. Eggiaswami Iyer F. M &tmc.)( I 5. Yenkam-
swami Iyer A. D Udamalpet to A. R. 8. Anakapalle to b;* B(.)t 0 ldlur., S, R'z\ma-
porz;nly. R. Vasudeva Rao Naidu F. M. Maruteru to b ar;‘_v &ssnst;mt Tem-
!(. Kup‘;?twmuthu appointed o officiate as upper subordinate *j\ . Anakapu}le.
in the iii grade on Rs. 75/- and to report for duty to D. D. viii gflcultuml Scction
ramayya A. D. Musiri, to iii circle Bellary. P. S, Athmuren oo e, K Govinda-
konam to iii circle to report for duty to D. D. iii circl m;na Iyer A. D. Kumba-
offg F. M. Kalahasti to v circle. Dr.C.J. George, [ te Sellary. V K. Appuji
sion of leave without allowances for 4 days from ig__ii_?é“oltmy Assistant exten-
whose officiating appointment as Assistant in the Ento 13 P.S. I\'Iarnyanaswami
on 2ist April 1933, will be considered to have been off “‘"0 logy section terminated
Entomology scction from 22nd April 1933 up to 19¢} szldtmlg;i Assistant in the
Rao Offg. Assistant, Chemistry Section Coimbatore to ntehe A ‘ K" veerabhadra
T. Varahalu, Chemistry Assistant. Anakapalle to Coimbator RS, Anakapalle.

UNIVERSITY OF MADRAS

B. 5¢. Ag. Degrée Examination Question Papers 1933.

{New Regulations)
FIRST EXAMINATION
1. AGRICULTURE
{Monday, 3rd April 7 A. M. to 10 A. M)
Only s1x guestions are to be onswered. Questions 5 and 7 are compulsary.

1. Discuss the necessity for deep cultivation on heavy black soils.

2. (a) Hustrate the type of tine you would expect to find on (i) a grubber,
ii) a cultivator, (iii) a harrow.

() What shape of plough mouldboard would vou use in (i) a sticky clay
soil, (ii) a sandy soil ?

3. Sketch asection through (s) a threshing machine, and {6} a winnowing
machine, and name the essential parts. Briefly indicate the use of each part.

4. State how air movements urise. What are the effects of the NE. monsoon
on dry and garden-land farming in the Coimbatore district ?

5. Describe how you would effectively incorporate the following in a
garden-land soil +—

() Five tons of {armyard manure per acre.
() A four-foot high green manure ¢rap of 20,000 1b. per acre.
(c) A two-inch layer of tangled sugar-cane trash,

6. Describe the formution and the distinguishing features of a laterite soil.

7 What is the effect of ‘aspect’ on soil conditions ? Is the effect of ‘aspect’
greater in the plains or the hills ¢ Give reasons.

8. Enumerate the agencies which are respousible for the formation of (a)
sedentary soils, and (b) alluvial soils, and briefly describe their action.

2. BOTANY
(Monday. 3rd April. 1P. M. to4 P, M)
Ounly six questions are to be answersd, Questions 3 and 8 arg conifpulsory,

1. What are the food substances commonly stored in seeds 7 In what form
do these occur and by what tests would you recodnize them ?

2. Mention some of the modifications met- with in the stems and roots of
flowering plants, giving examples.

3. What is meant by ' secondary growth’ and what is its signifcance 2 Des-
cribe the process &s it is seen in the dicotyledonous stem and root with illustra-
tive sketches.

4. What is trauspiration 7 What parts 0f the plants are chiefly concerned
in the process ?

5. Describe an experiment you have seen to show that light is necessary for
the formation of starch.

6. What are the contrivances in flowers for cross fertilization ? Give
examplcs.

7. Give n short account of the adaptations met with for dispersal of fruits
and seeds in flowering plants, mentioning suitable examples.

8. What arc the distinguishing characters of Amarantacese and Euphor-
bincene ?  Mention fwo plants of economic importance in cach,

3. CHEMISTRY
(Tuesday, 4th April. 7 A. M. to 10 A. M)
Only six guestions ore to be answered.

1. Give a brief account of the puraffins, their occurrence, chief properties,

and commercial vses,



238 The Madras Agricultural Journal {Vol. xxi, No. 5

2. Describe how you would determine th
. f e molecular wei 2 substanc e
which can be vaporized without decomposition. Give ::i‘;lrimelshtt o u Jupstance
. n

3. State how you would prepare sul : . al details.
. ) phuric ether, givi - .
What are the reactions involved when methyl»ethy1'e‘il}:’;:ie;?:r;m;e?ntn] details.
is e B eq
. 4: How is .(,thyl alcohol prepared on a commercial scale 7 What are its uses
in science and industry ? What are its chief properties ? are its uses

5. State briefly arguments in favour of i
the constituti
6. How would you test for the following i—(a) nitrolg:::] f(;:)rmuln for benzenc.

hydes, and (4) carbohydrates ? aleohols, (¢) alde-
7. What are the fatty acids ? Wh
‘ y are th od v . .
properties ? ey so called ? What are their chicf
8.

How are the amino-acids derived ? What is their bioche

4. ZOOLOGY
(Tuesday 4th April. 1P. M. to 4 P. M.)

mical importance ?

Only six questions arc to be answaered
1. Describe the phenomenon of ‘Alternation of G .
) |

kingdom. enerations’ in the animal

2. Explain how a bird is ada i
adapted for i 5
frog for amphibious life. aerial life, a fish for aquatic life, and a
3. Describe the method of locomotion j
: io
Snail, (d) Earthworm, (¢) Snake. " @) Amoebn, (i) Paramoccium. ()
4. Describe the life-history of an
! ; ¥ onc of the parasiti m
‘ 5 Describe the typical formation of the Gastrula c‘\)vvo;: ° . .
significance of the Gastrula ? ' hat is the biological

6. What are the characteristics of mammals } N

economic importance. ame the chief mammals of
7. Classify Insecta, statin i
] ) g the chie ieps
tion is based. f characteristics on which the classifica-

ite not .
A"V 3 €8s on 1etr0gr6351 ve metarn or phOSl'ﬁ converge H ceric
8 r N S, nve L,(.nc(, mectam

(011 Regulations.)
PART 1,
1. AGRICULTURAL ENGINEERIN(}
(Monday, 3rd April, 7 A. M. to10 A. M

Only stx questions are to be answercd
1. (o) It is intended to put u ‘
' ( P a verandah 8 ft. wi i i
a rise of 3 ft, close to the wall of a main building, a 1((119 (c‘mc.Ut tiled) and having
oTut\c;\; end on teak posts 8§ ft high and 8 ft a and have it supported at the
. W. bressummer, and .
T x at the other end on corbel stones ¢ :
e rafters are 2 ft. centre to centre and proje onos carrying a wall piece.

mine suitable sections for rafter ¢t 21t. beyond
s, br the posts. Deter-
sure 20 1b. essummer, and posts, P

(b) Make a neat freehand sk
L v ree etch of the ¢ .
dah.zbn(x;gmg Out.gll :fle dimensions for the ro(;';)sgosoectlon of the ghove veran-
ive specifics . ' T, o

washing (old vl:q“) (1.)10“8- fo'r the following i—(a) plastel:tammn wall, ete.
as all), (¢) painting (exterior doors ering {(new wall), (b) white-
granary. and windows), (d) flooring of 0

3. (a) Describe, with sketches, the method

in a village smithy for making hoops out of f s of sc
(b) How would you make and fit the
meter, out of a long flat-iron bar 214 ip

)

Question 1 is campulsaory.
a (3
Part (centre to centre) careying

Assume wind-pres-

arfing ordingr; . d
ateiron. narily employe

hoop f¢
T a cart-whee . fe
x 8 in.> heel, 31t 9 in. din
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4. (s) Give the proportions of C. 1. wheel teeth commonly adopted, for
instance, in a bullock-driven sugar-cane crusher, clearly explaining backlash and
clearance. ‘ .

(b) Describe with sketches cither the cutting arrangements provided in a
mower, or the nozzle of a sprayer. . o

5. (s) Explain how a screw is only an adaptation of an inclined plane.

(b) A tractor weighing 3 tons is capable of pulling a wagon weighing 12
tons on a level road. Assuming the coefficient of traction to be 150 1b. per t.on,
what is the tractive force on the level rond 7 What load can it draw up an incline
of 1in 107 ]

6. (a) Show by means of a sketch how you would construct a Sganlsh module
for obtainicg a constant discharge of water froma canal having varlab.le heads.

(b) Design a suitable plug for an orifice 16 inches in a Spanish module
capable of discharging 5 cub. ft. per sec. the head varies from 5 ft. to 2 ft.

7. () State the laws of fluid friction.

(p) An irrigation canal in earth with side-slopes 1% to 1 conveys 600 'cuh.
{t. per sec. at a velocity of 234 ft. per sec. Design a suitable canal section with a
depth of 3 ft. ) ) '

8. (s) Explain the term “hydraulic gradient . '

(b) Tt is found that x gallons of water are discharged per minute through a
certain pipe which is 1000 ft. long. What would be the discharge if the last
500 ft. were provided with a second pipe, of the same diameter as the first and
Iaid side by side with it, and the water is divided equally between tue two
pipes? ) )

Make a sketch to show the hydraulic gradient for both arrangements of the

pipe line. 5 AGRICULTURAL BOTANY

(Monday, 3rd April. 1P. M. to4 P. M)
Only six qucstions are ¢ty be answered. Question 8 1s compulsory.

1. Write a brief account of the vascular bundle system of a dicotyledonous
plant embracing (s) bundle structure, (b) distribution in the organs of the plant,
and (c) functions.

2. What purposes are served bv the intercellular spaces in plant tissues?
I1lustrate your answer by reference to tissues in leaf, stem, and root

3. Give an account of the characteristics of Malvaceae and Solanaceae, and
mention some plants of these families that are of economic importance.

4. What are the special botanical characteristics by which you distinguish
the following families :— Myrtaceae, Rubiaceae, Rutaceae, and Gramineae ?

5. Draw floral diagrams of the following :— rice, tomato, daincha, plantain,
coffee, and sunflower. Give their botanical names, and mention the families to
which they belong.

6. Explain the following :—Pneumatophore, Perisperm, Nucellus, Synconium,
Velamen, Caryopsis, Periblem, and Verticillaster.

7. Contrast the characters and methods of nutrition of parasitic and sapro-
phytic plants, using members of these groups found in agriculture and horticul-
ture to illustrate your answer.

8 What is considered to be the significance of the process of respiration to
a plant? I[llustrate your answer by reference to (s) the germinntion of sceds,
(b) the cambium layer of a woody plant, and (c) stored fruit,

3. AGRICULTURAL CHEMISTRY

(Tuesday. 4th April. 7A. M, to 10 A, M.)
Only six questions arc to bs answered. Question 7 is compulsory.

1. Explain what you understand by ‘alcoholic fermentation’. Give the
important properties and reactions of cthyl alcohol.
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2. What do you understand by () constitutional formulae, (») polymerism
(¢) unsaturated fatty acids, (4) essential oils, and (¢) glucoside Gi e

’ 25?7 G ? %
of each. 1ve on¢ exaumple

3. Compare and contrast the properties of the aromatic and fatty acids
taking benzoic and acetic acids as the representatives of their classes Y s,

4. How is potassium ferrocyanide prepared commercially ? How would
prepare from it a pure specimen of () potassium ferricyanide, and (b) urea 3 you

5. Explain what you understand by * wilting coefficient of spil’ ;
respects does it differ from the * hygroscopic coefficie '
cients determined ¢

6. What is ‘humus’? How is it determineq 7
explain its importance in soils.

7, What are colloids? What colloids are present in soils? |
cultural point of view how far are they advantage
prove to be disadvantageous and why ?

8. Presence of certain salts in soils is consj ini

: a idered to be injurious to ¢
Name these salts in the order of their harmfu) character. Discixse. the ¢ d%:"ops.
under which salt lands develop. ) endttions

4. AGRICULTURAL ZOOLOGY
(Tuesday, 4th April. 1P. M. 1o 4 P. M)

Only six questions are to be answercd. Question 4 iy compulsory

, In what
nt’? How ure these coeffi-

Give its properties and

] rom the agri-
ous in soils? When do they

1. Describe the embryonic development of any insect you have studied
2. Describe in detail the anatomical chonges u ! .
' h 0 ndergone by a Dj :
during metamorphosis. Y # Dipterous larva
3. How do you distinguish () o Trichopterous adult from
pole from a fish, (¢) a round worm from a tapeworm, (d) an
snake, (¢) an Anopheles larva from a Culex ?
4. What are the important insect pests of 5e'S 1
= pulses in the Madras Presidency :
Give an account of the methods adopted for their coatrol. ' esidency ¢
q5. Explain the action of the following insecticides ;:~ (¢) crude oil emulsion
{b) Shell tox. (¢c) tobacco decoction, (¢) pyrethrum powder, (¢) potassium cyanide ’

6. State the nature of the measures now in existence to prevent t!

tion of notorjous jnsect pests 1 i e o ue
s into India from elsewhere. Dj
. iscuss Huie
of these measures. the wdeducy

7 Bri fl . N
. riceily desCl ibe the mEthoJS you wou]d elllp]() t er: (h("[ C >
y to ut I ¢

' 8.' I)escri!)e the life-history of the pink boll worm, and indicyte
life-history differs from what is obtainable in ot
reusons would you adduce for the dilference ?

5. AGRICULTURE. 1

(Wednesday, 5th April 7 A, M. to 10 A. M.)

Only six questions ore to be on:w red.

a moth, (b) a tad-
earthworm from a

rmites

how the
her parts of the world, What

Question 5 15 compuisory.
1. What are the agricultural characteristics of g s
rectify its defects 7 Explain why certain crops are not

2. Enumerate the points thai would help you to decide whether a K
calf is fit for stud purposes. How woyld you feed it during the § Lo
growth ? What fecs will you charge per service if the e
maintenance is to be covered by the service fees ?

3. A farmer who has no experience of mhote working
in the erection of asingle mhote. Describe to him
wherever necessary, the method of erection, the nu;u
points he should be careful abhout, and the probabte

andy soil ¢ How wil] you
grown in them.

gayam
ar of its
cost of its rearing and

i fzsks You to help him
£1ving suitable sketches
re of material used, the
cost of each item of work.
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4. Compare and contrast the work done by a country plough, a drill without
the sowing arrangement, a Junior hoe, and an H. M, Guntaka. State under what
conditions you will use them on black cotton soils.

5. Arrange the following crops in a rotation for garden lands, stating the
months when they will be on the field :—chinnamanjal cholam, panivaragu,
Cambodia cotton, tobacco, ragi, periamanjal cholam for fodder.

State under what conditions a farmer will be forced to deviate from the
normal rotation practised in a tract.

6. Describe the methods which a farmer should adopt if he is to secure the
maximum benefit of the rainfall of the tract.

7. Classify agriculturally the important weeds growing on the Central Farm.
Describe the means you would adopt to control their spread, taking a good
example from each class of weed.

8 A field is found to take an unusually long time to get to a ploughable
condition after the rains. When it dries, it becomes very hard. What measures
would you take to bring it to good heart? Estimate the cost of such measures

per acre of this land.
6. AGRICULTRE. II

Including Animal Hygiene
(Wednesday, 5th April. 1 P. M. to4 P. M)

Only six questions ara to be answ red. Quastions 1 and 2 are compulsory.

1. Describe with the aid of a diagram the anatomy of the heart of the ox.

2. Describe foot-and-mouth disease as ragards aetiology, mode of infection,
animals susceptible, and symptoms. What measures would you adopt in dealing
with an outbreak of the disease in a farm ?

3. Describe the methods of immunization adopted in respect of any two of
the following :—(a) rinderpest, (b) black-quarter, (c) haemorrhagic septicaemia.
Explain the principles uuderlying the methods. '

4. Detail with reasons the principles you would observe in the construction
of a cattle shed to accommodate twenty cows,

5. Give the actions, uses, and doses of the following drugs in cattle :—(a)
magnesium sulphate, (b) carbolic acid, (c) copper sulphate.

6. Describe how you would treat the following :—(a) red water, (b) sheep-pox,
(c) dysentery.

7. Name any fwo common internal parasites affecting cattle. Describe them
and state the symptoms they produce in cattle and the treatment you would adopt.

8 What are the signs of pregnancy in a cow? Explain how you would take
care of her before and after parturition, .

PART I,
1. AGRICULTURAL BOTANY, I
(Friday, 7th April. 7 A M. to 10 A M)
Only Five questions are to be answered.

1. Give an account of two of the Phanerogamous parasites you know, indicat-
ing the adaptations to their parasitic mode of life. Briefly describe how these
parasites can be kept under control.

2. Describe the morphological and structural adaptations seen in plants
growing under aquatic and xerophytic conditions, giving suitable examples.

3. In what respect does a *‘moss plant’ differ from a fern in its life-
history ? Illustrate your answer with suitable sketches.

4. How do fungus diseases of crop plants get spread from one country to
another r Describe the methods adopted to prevent such spread.



242 The Madras Agricultural Joyrnal [Vol. xxi, No. 5

5. Give an account of the life-history of any oue of the important fungus
diseases of the palms of economic importance in South India. How is it kept
under check? SR

6. Describe the symptoms of the Blast disease of Pa
What measures can be taken to minimize the loss dye to

7. Discuss the methods you would adopt with
Botany in improving the sugar-cane crop of this p

ddy (Piricularia oryzac).
this disease ?
your knowledge of Agricultural
residency,

2. AGRICULTURAL BOTANY, II.

(Friday, 7th April. 1P.M. to 4P.M)

Only Five questions arg to be answered. Question 4

1. Draw up a key for the identification by means of s

ters only of the various leguminosae grown as green man
Presidency.

2. Give a botanical account of samai
to its habit, root system, structure of infl
differs from the other panicums of agricultura] importance.

3. Describe the structure of th: flower and fruit, with an account of the
pollination methods, of cotton, sunnhemp, Panivaragu. and castor,

4. Explain the theoretical results which would be obtained from a cross be-
tween two pure line parents involving two pairs of characters hoth of which
exhibit simple dominance. What would be the value to the plant breeder of a
cross between any of the resulfing forms and the * pure recessive* -

S. (a) Explain the following terms ‘—pute line, mutation, Yinkage, and homo -
zygous. ‘

ts compulsory.
tem and foliage charac-

(Panicum wmiliare) with special reference
orescence and flower, and state how it

(6) Give a short account of feduc

ing on heredity.
6. Describe the morpholo,
in (a) beans, and (b) castor see.

tion division of the nucleus and its bear-

gical and physiological changes which take place
d during the process of germination. Descrihe tests
oulg perform in support of your state
and by vegetative propagation ?

is way gnd discuss the methods of

ments.
Give examples of
crop improvement

7. What do you underst
farm crops reproduced in th
adopted in these cases.

3. 4AGRICUL'I"URAL CHEMISTRY, I
(Saturday, 8th April. 7. A. M. to 10 A. M)
Only ﬁye guestions are to be answered.

L. Define the term *digestive coefficient ',

for your cattle, and why?

. Sampic A, Sample B.
Protein 517% 12'5Y
Oil ' " 53 927,
Acid value of oil as milligrams KOH 710 126'0
Price per ton 7

rude fibre important to a farm animal ?
4. Givea brief account of the changes food protein undergoes in the nnimal
system, ’ !

5. What are * feeding standards’ ?* What are the approximate - requirements
according to well-known standards for (a) dairy cows giving 20 1b milk, ) work-
ing bullocks; (c) one year old calves ?

6. What are the chief bacteria w

b hich accur in milk, and which make it a
source of infectjon ?

ure crops in the Madras .
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7. What are the functions of (s) protein, (b) fat, and (c¢) mineral matter in
the nutrition of farm animals?

4, AGRICULTURAL CHEMISTRY, IL
(Saturday, 8th April. 1P.M. to 4 P.M.)
Only Five questions are to be answered.

1 What is activated sludge? Explain the process by which it is pr;pareds.
How does activated sludge compare with (s) farm-yard manure, (b) oil-cakes a

manzu l'eilcbmpare sulphate of ammonia and nitrate of soda as fertilizets. What is

i oils? o
thelsr ef:-‘leg:,'oil; :u;)erphosphate prepared? For what crops al:ld for what soils is 1tf
f 'l? What is double superphosphate ? Give the approximate percentage o
\‘13;’ ‘l;le hosphoric acid in superphosphate and double super.phosphate. i tion
% u4 (p:) St‘;te the chemical changes which take place during the assimila '
. (£
lants. ) )
o cm'b((l:n !l?l}c,n: 30 non-chlorophyll plants obtain their supply of energy i’f wal
5 (a)) What important differences are there in the composition of cer
in Ise grains ? ‘ C
Rrams ?l:;d}r:w isgstarch prepared from rice on a large scale ? Giwe the important
ial uses of starch, ) o )
comeer(.c)lelltsat is the percentage of sucrase and glucose in th'e‘ )ulc:,u(‘)f ::éla
ipen d :ugar-cane? What is the effect of lodging on the composition o -: (;e i;
ripen® (b) Give the tests by which you would judge whether the sugar-ca
o et are s ir functions ? How are they extracted
nzymes? What are their un
d7. VZ::;da_:e :lo»;r are they named? Mention any fwo enzymes from plant
::diz:isnd any two from animal bodies, stating their function.

5. AGRICULTURE. 1.
(Monday, 10th April. "7 A.M. to 10 A.M.)
(Only Five questions ars to be answered).

o ist of ferti-
iti farm-yard manure. ut of the lis
Gi he composition of good d (.) : '
1i :s givleV:;elow select the cheapest and make up a mixture to give the N
P‘Z(é) and KO equivalent of 10,000 ¢b. farm-yard manure,

2035,

Sulphate of ammonia 20°5 OA N g:, 11;8 per ton.
Calcium cyanamide - 19:5{,?) on R 1o -
Superphosphate .. . 18 OOA -_»0 5 Rs' . "
Concentrated superphoesphate 42‘0/: P05 X . 1 v
Muriate of- potash 50.'001, §38 RZ. " »
Sulphate of potash 4807 K . e

Describe the usual method of raising and curing a crop of chewing tobacco
2. Desc

Coimbatore. Detail the production expenditure per acre andqsbow‘the proba-
in Coimba .

he gro%h t methods would you follow and what practices would you observe in
. fa

i : ilk (cows’) of high fat content ?
the Zm(l])uizct:lu(:: (t)lfaeclxedd\:;:;:agei and disadvantages to the landowner and tenant of

4 ainst a cash rent system. ) » L
° pr(5>d ul‘:)i:::‘i:)?:i:: t::ui:sstas‘fxitable type of silo for South Indian conditions. "How

1d you fill it with a crop of fodder cholam and what precautions wbg}d you
wou

[ .
take? State the method );ou would adopt to renovate a t“"year'ﬁldﬁ{ure of
6. a :
totkattai grass and detail the cost.
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7. Explain the following terms and briefly indicate their importance in

iculture :— N .
agﬂ(‘:;xbaw of diminishing returns. (b) Satiability, (c) Insurance. {(d} Maintenance
farming. {(¢) Dual-purpose cattle.

6. AGRICULTURE, I
(Monday, 10th April. 1 P. M. to 4 P. M)

{Only five guastions ard ¥o be answered.)

1. Comment on the variations in the following agricultural practices :—

{a@) A black-soil ryot of Bellare cleans his field of hariyali with 2 guddali,
while his Coimbatore brother digs it out with a crowhar.

{b) Cotton is drilled in the Ceded districtz, but it is broadcasted in Tinnevelly.

{¢) The sizes of paddy fields and bunds in Coimbatore district are different
from those observed in the Tanjore district,

(2) Cholam sowing preceeds cotton in Tinnevelly, while it follows cotton in
Bellary district. B ) ' o .

(¢} A South-Arcot farmer lifts his water with a circular mhote, while in Coim-
batore it is done with a single mhote and in Bellary with a double mhote.

2 What do you understand by the term * standard deviation’? The follow-
ing are the recorded yields of three strains under comparative trials .—

. A B C
; 10's 90 124
. SN 86 102 115
' w2 87 118
, 104 108 107
o , . ",‘.,?Q\ - o8 113 102
l e 11,2 10,6 9-9
Determine the highest yielder, and state if it is significantly superior to the
other two,

3. The two important features in the agricnltural situation of to-day are
comparatively high wages of labour and low prices of agricultural produce.
Discuss briefly how you will make the cultivation on wet. garden, and dry lands
pay in these circumstances.

4, Discuss the factors that determine the spacing given to crops. 1llustrate
each of them with a practice obtaining in this presidency,

5. There are 150 buffaloes and 60 cows in the village of Vellaikinar. Of these
two-thirds are always in milk, and 120 persons are engaged daily in vending dairy
products of this village at Coimbatore. State how you will organize and equip
them so as to get more profit. Prepare a balance sheet for the rat half-year.

6. Outline the steps you would take to obtain the maximum yield in » crop
of Cambodia cotton. Make out an estimsate for producing one pothi of kapas.

7. Under what conditions will you include market gardening in arable
farming ? State how this inclusion will affect your general farming.

7. AGRICULTURAL ESSAY
{Tuesday, 11th April. 7 AM. 10 10 A M)

rither, Discuss the organization of the production and marketing of grain
{ a mitlion acres of pew grain-producing land recently settled by

king in working capital. No rotation crops should be introduced

e effects of adulteration and mixing up of agricultural producé
ved by the tarmer, and suggest measures by which the situation

LIGHT SUSSEX AND LEG HORN CHICKENS AND EGG
ARE AVAILABLE FOR SALE ‘
AT MODERATE PRICE
QUALITY AND BREED GUARANTEED
Exported for Madras, Nilgiris, Coimbatore and Salem.

Apply to
S. V. SEETHAPATH]I,
Poultry Breeder,
Krishnagiri, SALEM

FOR SALE
BRAND NEW SET (12 VOLUMES) OF
Standard Encyclopaedia of

Modern Agriculture and Rural Economy,

Edited by
SIR PATRICK WRIGHT, (GRESHAM PUBLISHING COMPANY)

Cost Rs. 155/~
W hat offers 7-—

H. P. THOMAS,
NAGALUR P. O. (Shevaroys).

——

BEST PLANTS & FRESH SEEDS
READY FOR SALE

Best Seods to Grow in all climates

Rs. A
Salem Mango grafts, 3 years old dozen ” .9 0
Guave, Pomegranates, and Figs dozen .6 0
Pomaloe, Orange, Limes, etc., dozen .9 0
Roses and coloured crotons, dozen . 6 4
English Vegetable and Flower seeds, good varieties, 20 sample
packets, each set 2 0
Do. do» 10 sample packets, each set:... R
Indian Vegetable sceds, 20 packets 2 ¢
Qther sorts of plants and seeds are ready now.
Hustrated Cotalogue free,
S. K. 1. ABDUL RAHIMAN SAHIB.
Salem Nursery Gardens, ., -}
Teol. Addrese. 'NURSEF SALEM SALEM

Wheo answeriny ‘ease wention * The Madras Agricaltoral Jonrmal.”




“Alfa” Delivery Cycle,

1 K (Loading Capacity 350 lbs.)

A SOLUTION -
TO YOUR
' DELIVERY PROBLEM

For full particulars please apply to us :

- Edward Keventer Limited,
DAIRY FARM P. O,
' ALIGARH

. When anawering our advertisers please mention *The Madras Agricultaral Joureal.’
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BANTAMS

Japanese, Frizzles, Polish, Black
‘Pekin.  Partridge W yandottes

LARGE FOWLS
Frizzles, Polish, Utility Rhodes
Leghorns  and  Whyandoties

l():s()'\\’ins i.nclude: 51 Firsts, 34 Seconds, 50 Thirds at 16 Shows under 19 different
J)udp,cs, l‘)csxdcs a host of Cups and Spccials. JAPANESI—In 22 classes at Duairy
Palece, Club Show, Birmingham and Utrecht, 18 Firsts were won '

e 8 and all Cups and
Sl’bthll? offered at the Club Show. POLISH—Firsts at Dairy, Palace, Club r;lmw
ctc. besides numerous Cups and Specials. FRIZZLES—Tirsts at Dairy, Birmingham.

Palace, Utrecht, ctc. PARTRIDGE WYANDOTTES—First and Medal, Utreceht, ote.

BLACK PEKINS, GOLD SEBRIGHTS, Modarn Game etc., many prizes

, EZ” EXPORT A SPECIALITY

A large number of Bantams and large fowls exported to U. S. A..
Canada, Aus.traha, Yugo Slavia, Egypt, India, the Conti-
nent, etc. in 1930. Gratifying Testimonials received.

MAJOR G. T. WILLIAMS,
Tredrea, Perranwell, Cornwall, ENGLAND
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NEW STRAINS OF PADDY FROM AGRICULTURAL
RESEARCH STATION, MARUTERU

BY C. R. SREENIVASAN, L. Ag.,
Superintendent, Agricultural Rescarch Station, Maruteru.

The Maruteru Agricultural Research Station was opened in July
1925, as a breeding station for impraving the local paddy varicties of
both the Godavary and Kistna deltas. Selection of better yielding
strains ‘has been the main line of work. though agronomic investiga-
tion has been directed to improve the existing cultural and manurial
practices of the tract.

© The station is situated in the village of Neggipudi near Maruteru
Lock along the Narsapur canal. Though it was originally intended to
deal with the varieties of both the Kistna and Godavary districts,
actual experience has however, proved that Maruteru was unsuijtable
for carrying on any intensive work on th» Kistna varieties. Most of
the strains that have been evolved belong primarily to the varieties
now grown in the Godavary Districts. Luckily, however, with certain
amount of preliminary work at Maruteru, it has been possible to
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