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EDITORIAL 29

The Madras Agricultural Department: IReorganizaiion of Circles.
Orders for the reorganization of circles have recently bean issued. The
changes affect the administration of the propaganda activity of the Depart-
mant. The number of circles have bzan reducsd from eightto four and
consa2guently four posts of Danuty Directors have besn abolished. Thres
new posts of Assistant Directors have bezn created, increasing the cadre
from ten to thirtzen. With th2 provision of an agricultural demonstrator
practically for every taluk, it b2cams very necessary to have more Assistant
Directors for eflicient supervision and quidanc=. This has been achieved
without any additional burden t> tha tax payer. Now an Assistant Director
will be in charge of roughly two districts with about eightesn to twenty
demonstrators under him. The jurisdiction of the Dsputy Directors has
been widened from thre= districts t2 six districts. Whether it wiil be possible
for them to cope un with extra work is a point which time alone can answer.
Their work has ba2n lighten=d a bit by the transfer of som= of the Agricultural
Research Stations to the Assistant Directors of Agriculture. This will
cartainly enable the Assistant Directors to tast thair ideas on the research
stations in the first instance. Itis hopa3 that with the transfer of these
stations, they will szrve the respactive tracts mora fully. Freguent transfers
nf the Assistant Directors would to som= extent affect the continuity of work
on these stations ; and we trust that suitable steps will be taken to avoid
ihis tendency. In this connection attention may also be drawn to the
possibility of utilizing larger areas on some of the farms for the production
of improved seads. Experiments which are not likely to immediately benefit
the public can as well be left ouf, and more area can be devoted to the
production of szed. Before laying down an expsriment it would be desirable
to estimate the additional cost of a treatment (manurial or cultural) that is
proposed, so that in no case a treatment is included the cost of which cannot
be recompensated through probable gain in vield.

Given a definite programme of work based on needs of the taluk, the
concentration of attention on such items which can be readily translated into
field practice, continuous endeavour by the Deputy and Assistant Directors
to improve the technigue of propaganda and whole-hearted support on the

part of the public, the outlook for the agricultural improvement of the
provinae is bright.
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For the benefit :
of our r ; Gy
reproduced. eéde}‘Sz the revised territorial jurisdictions are

De .
eputy Directors. Assistant Dirvectors of Agriculture.
H e
I Circlo with headauarters eadquarters. Jurisdiction.
at
Cocanada 1. Vizagapatam Vizagapatam.
2. Rajahmundry East Godavary.
West Godavary.
3. Guntur Kistna, Guntur, Kurnool
(2 taluks of Cumbum and
' . Mark .
I Ctlréle with headquarters 4. Nellore Nelrloigu%hitto (3
at Cuddapah ' o
p taluks of Kalahasti,
Puttur and Tiruttani).
5. Cuddapah Cuddapah, Kurnool
{7 taluks).
6. Bellary Bellary, Anantapur.
7. St. Thomas Mount Chingleput, Chittoor (6

Il Circle with headquarte teluks), Madras District.
at Trichinopoly rs 8. Cuddalore Tanjore, South Arcot.

lg. 'lefadura“ Trichinopoly, Madura.
' ‘ . Tinnevelly R i
IV Circle with headquarters 11. Vellore Sa;nnadl Hnevelly
at Coimbatore Naoetl}:1 Arcot
Y rcot,
12. Coirpbatore Coimbatore, The Nilgiris.
13. Tellicherry Malabar, South Kanara.

STUDIES IN THE MILLET
PANICUM MILIACEUM, Lian.

By G. N. RANGASWAMI AYYANGAR, B. A., F. N. [, I. A, §,,
Millets Specialist,
and
P, KRISHNA RAO. L. Ag., Assoc. I. A, R L,

Assistant, Millets Dreeding Station, Coimbatore.

Introduction. The botanical name of this millet Panicum iliacewm is
derived from the old latin word Milium which means millet (Blatter 1935).
In Russia this millet is known under the name proso. The common English

names of this millet are Common Millet, Hog Millet and Broom Corn Millet.
In North India it goes

In India it has different names in different languages.
In South India Variga

under the names Chlehna, Chinw.a, Bansi and Vari,
(Telugu) and Panivarage (Tamil) are the most common names.

Origin and Distribution. This millet is widely distributed in the world

It has been grown from very ancient times in India, Africa, Southern Europe,
China and Japan. Itis a recent introduction to North America. In India it
is chiefly grown in the Punjab, the United and the Central Provinces, Bombay
and Madras. The area that this millet occupies in the whole of India is not
In the province of Madras its area could be computed to be in

available.
There are two zones in which the

the neighbourhood of £00,000 acres.
main areas of the crop are concentrated, namely the Guntur zone comprising

Kistna, Guntur and Nellore districts with about 300,000 acres, and the
Madura zone consisting of the districts of Madura, Ramnad and Tinnevelly,
with an acreage of about 100,000. The rest of the acreage is distributed in
small areas in the other districts of the presidency.

According to Komarov (1931) this millet is as ancient as wheat.
origin is undoubtedly in the old world. Williams (1899) suggests an
Egyptio - Arabian region as the home of this millet. Burkill (1935) states,
“Vavilov (fmll. Appl. Bot. and Plant-breeding, 26, 1926, P. 180) calls
atlention to the way in which its rapid growth serves the nomads whose
sojourn in one place is apt to be short, and he sugqgests that it was brought
westwards from that great hom= of nomads, the centre of Asia, and has
already obtained a large place in the agriculture of the Slavonic regions of
eastern Europe in Roman times”. Werth (1937) mentions, "after a con-
sideration of the various theories of Vavilov, Schiemann, etc,, it is concluded
that the probable spread of this millet started from a broad girdle in
North China, through Central Asia, South Russia into Middle Europe “.
Crozier (1894) is of opinion that this crop was introduced into the United
States of America from the old world and Brandon (1932) believes that the

Russian emigrants brought this over with them.

Its
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Uses. This millet is characterised by its short period of maturity which
makes it very suitable as q catch crop. It has a very low water roquirement
(abéut two-fifths of what i required for wheat) and is able to evade drought
by its quick maturity (Brandon, 1932). In the northern coastal districts of
the Madras prasidency it is raised as a dry lan i crop. 1t is sown in the late
Sowing season (Oxtobar - Novamber) and yields about 500 b, of grain o
the acre. In the southern parts of the presidency, it is raised in the cold
(dewy) weather, invariably as an irrigated crop, when it yields close on
1000 1b. of grain per acre.

In the old world this miltet is cultivated for iis qrain which is used as
human food, In India #t is husked, cooked and ealen like rice (Watt, 1901).
In America it i3 used chiefly as a forage crop. Bailey (1922) m-ntions the
following uses of ttis millet in America:  “The seed is fed to stock and is
used as a substitute for corn in areas where corn will not succeed and the
sorghums will not matore. It ig fed particularly 1o hogs. This practice gives
it the name of hoq millet, 1t is also an oxcellent poultry feed. Its protien
content is almost as good as wheat.”

Botanical Description. Hooker (1875) and Blatter (1935} have descri-
bed this millet. In the following brief description we have freely drawn
from them and have lncorporated  our special observations,  Paniram
siiliacenm, L. belongs to the tribe Panicae, in the natural order Graminae.
It is a herbaceous erect annual with a tendency lo tiller freely, growing up
to a height of 24 feet. It is lzafy often up to the panicle and the leaves
are linear and slender. The leaf sheaths enclose almost the whole internode.
The ligule is short with a fringe of sitky hairs. The leat blade and sheath
are very offen covered with long hairs arising from conspicuous tubercles.

The panicles are slender, usuatly curved and nodding with long
slender branches which are much divided even up to the fifth degree. The
main axis is 6 to 10 inches long and from this 10 to 15 primary branches
arise often singly, and sometunas in whorls of two or three along the length
of the axis. The lower primary branches are longer and heavier than those
higher up, The primary branches give off secondary branches. These again
divide up further and further into ultimate thread-like branchlets each of
which bearing two and very rarely three spikelets at the tip. The spikelets
are about ¥* long and have 4 glumes which are glabrous, unequal, cuspidate

and prominently nerved.

Glume L. is small and is about ? the size of Glume 111

» Il is almost as big as Glume 11

» UL is paleate neuter. Sometimes three stamens arise in this
flower.

» V. is broadly ovate, tucgidl and cartilegenous. The palea is

of similar material. Thege enclose a full flower consisting
of three stamens and one ovary with two plumose styles.
There ave two Hleshy lodicules.
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The kernel is firmly surrounded by the indurated shining glume and palea

which are often coloured. Th= ripe grain easily sheds. The kernels form

about 70 per cent by we'ght of the grain.

Anthesis and Pollination. With a view to effect successful hybridi-
sation, pollination studies were made on this crop. They were on the field
crop at Coimbatore which was in flower during the month of February 1937,

the regular growing season of the crop.

From the app=arance of the tio of the panicle at the collar of the flag,
to its complete em2rg2nca from thz flag sh=ath it takes about one week. The
opzning of the maturs flowers do=s not wait for the complete emergence of
the panicle. The flowars which are at ths tips of the panicle start opening
within 4 days from the appearance of the panicle. The flowering proceeds
from top downwards. It takes about 10 days for the panicle to complete its
flowering, though the bulk of the glumes open within the first week. Flowers
open batween the hours 10 a. m. to 12 noon, though stray flowers could be

found to open till 1 p. m.
Coming to a typical individual flower, when mature, its fourth glume
and palea slowly open out until they make an angle of about 50° between

tiem. The anthers crowd in a column at the mouth of the slit and gradually

slip out fron betwazn the glume and palea as they widen out.  The stigmas

whose long styles are bent and interlocked in the bud stage, release them-
selves and quickly droop out. The anthers dehisce longitudinally, about
half a minute after their first appearance at the slit of the glume. This

If the forenoon is very hot, the

however varies with weathzar conditions.
If

dehiscence is almost simultaneous with the appearance of the anthers.
the weather is cloudy, the dehiscencs of the anthers is delayed by about a
In such weather, the flower opens later and the glumes keep open

A flower opens and closes in 5 to 7 minutes normally, depending
The stigmas and anthers remain out-

minute.
longer.
however upon the weather conditions.
side when the flower closes.

This millet is as a rule self-fertilised, though a very small amount of

naiural crossing does occur. The little interval between the opening of the

flower and the dehiscence of the anthers makes this possible.

In this connection it will be interesting to note the experience of other
workers in the pollination of this millet. Youngman and Roy (1923) studied
the pollination of some lesser millets in the Central Provinces and were of
opinion that they ware mostly self-pollinated. Knuta (1309) mentions that
stigmas and anthers protrude simultaneously and that the anthers approach

the stigmas when the glumes close so that crossing is favoured at first and
automatic self-pollination is possible later on. In Russia, Belov (1914) finds
that pollen is shed within the flower before it actually opens and that self-
fertilisation is invariable. He slates that some natural crosses have also
been met with by some workers on this millet. In Poland, Lewiki (1921)
confirming the statements of Belov, notes that the copening of the flower
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t
.akfes pllace ffom about 8 a. m. to 1 p. m. and was of opinion that the slight
natural crossing that occurs is caused by insects and not by wind.

Artificial hybridisation. The very short interval between the opening
of the flower and dehiscence of the anther makes artificial crossing a matter
of very great difficulty. Emasculation has to be done well before there is
any risk of taint from the readily available pollen. Youngman and Roy
(1923) found that the slight pressure on mature flowers caused by passing
the earhead through one's closed hand resulted in the opening of many
m.ature flowers. At the Millets Breeding Stalion it was observed that on
windy days a large mass of Howers opened simultaneously and earlier than
usual. This earlier opening under pressure of hand was however found
not to be early enough for safe emasculation. What was wanted was a liltl»
more time between the opening of the qglumes and the dehiscence of the
anther so that the emasculation could be done safely and without risk not
only from the pollen from the same flower, but also from pollen available
at the usual time of mass flowering. By examining the earhead, noting the
mature flowers likely to opan that day and passing such individual flowers
gently between the thumb and fore-finger it was possible to induce them to
open out earlier, by even an hour before their due time of opening. Flowers
take about three minutes to open afler the manipulation. The anthers in
this case take a little longer time to dehisce and the emasculation is done
quickly and safely. The desired pollen is also secured in a similar way.
This method is essential for designing crossing work with parents whose F,
characters cannot be dependad upon to give a clue to successful crossing.
But i.n the case of such known characters as purple pigmentation whose
dominance over the green throughout is well known, it will be simpler to
adopt the contact method of crossing described in detail elsewhere in
connection with FEleusine coracann (Rangaswami Ayyangar, 1932). This
mtlaltlh:)d has been successfully used by Kadam (1935) in the case of this
miiiet.

While at this subject of anthesis it may be recorded that odd instances
have been met with in which the third glume which is usually neuter, has
borne 3 stamens. These stamens were normal and they dehisced and shed
their pollen after the anthesis of the bisexual flower. Another interestin
?‘loral abnormality is the presence of a fifth glume with a palea and a grain
in between, producing two seeds in one spikelet. This was met with in a
§ample of seed from Russia (Belov, 1916). The glume and palea in this
1n§ta11ce are absolutely like the fourth glume and its palea. The centm?
axis is slightly prolonged and an extra grain borne. Such dbnormahf'(
occur mostly in the tip florets of the panicles. The manifestation of t;)ei
do.ubleness Is not constant in all the plants, nor earheads, nor in all thlu
spikelets. Ten is the largest number of double grains obselrved in a si 19;
hegd. In a random sample of 80 heads only 21 showed double e
which ranged from cne to 10. Most of the heads showedlthis doubliqra”']j
one or two spikelets cnly. When double, the grains ara sﬁa]l and noltujvé‘l”
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sat. Beyond being an inleresting curiosity thare are no economic possibi-
lities in this doubling.

INHERITANCE STUDIES

The study of th» inhzsitance of the charactzrs of this plant is in pro-
gress at the Millels Breeding Station. The mode of inheritance of the three
characters—-Purple Digmentation, Hairiness, and Giain Colour is presented
bhelow.

Purple Pigmcntation.
types with and without purple pigmentation. This millat being slender and
ihe manifestation of pigment sparse, the pigment is not prominent. A close

evamination has to be made of the various parts of the plant to determine
That the pigmented condition is

As in all cereals, in this millet also there are

accurataly the distribution of the pigment.
a simple dominant to the green-throughout condition has been published.

(Rangaswami Ayyangar, 1927, 1928 and 1934.) Kadam (1933) confirmed
this observation. Since publishing the above, many types of this millet have
heen under observation. In addition to the grean throughout type, two
nurple pigmented typaes have been met with, viz., (1) DPurple type—young
plants occasionally purple on lower leal sheaths, glume tips purple, stigmas
purple, and (2) Light Purple type-—purple seen only at reproductive stage
and that under a lens, glume tip very light puiple, stigma purple tinged.
The commonest South Indian types are the Purple ones. Types that are
green-taroughout are poorly represented. The Tight Durple type is only

met with in varieties from China and Russia.

As in the case of Rugi (Elewsine coracana) (Rangaswami Ayyangar and
Krishna Rao, 1931) a factor (P) produces the basic purple pigment of the
type met with in the Light Purple group. Tne addition of an intensification
factor (1) results in the ordinary Purple whose genetic coustitulion is thus
PPIL the constitulion of the Light Purple being (PPii). Plants that are
Grean-throughout miy bz allelomorphic to either of these purple pigmenied

The presence of purple is a simple dominant to its absence resulting

types.
The presence ol the intensification

in a plant that is Green-throughout.
factor (1) is a simple dominant to its absence, (i). ‘Tne (1) factor can mani-
fest itself only in the presznce of (P). This factorial interpretation explains
the 9 : 3: 4 ratio of Purple, Light Purple and Green-throughout met with in
crosses designed to throw light on the inheritance of these factors. The data
from the cross is presented in the following table. (TableI). Inthe tables
the abbreviation P. V. stands for Panivavagu, the Tamil name of this millet.

Hairiness is a characteristic of this millet. This has been

Hairiness. |
t by various systematic botanists. It

noted in all the descriptions of this plan
is however not known that there are various grades of hairiness in these
plants including some which border on hairlessness.

From the examination of the pure lines collected and grown at the

Millets Breeding Station for some years, varieties could be classified into

four groups according to their hairiness :
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(1) The densely haivy type. This is the most hairy fype. Hairs are
densely distributad on both the sudlaces of 1he loal, on the Teat sheath, shom,
noda and panicle branches, Tha hoars are about 5 o Loneg, andd are hast
seon on the leal sheathe Thors ars, on tne avorags 400 hairs por souae
encontamsarlaze of the Ianlshoan an U s nanbawis Hunt on the
upoar surbico of iy Ty Paes Jins POV T ity o0 of this,

TABLE I. laharitance of Purple Pigmentation.
CROSS XIX.

Pigment Groups

Generati > .
eneration P. V. No P - Light Green.
urpic. Parple. throughout.
Parents P.v., ot Female
. L) Male
v, i,
[N .20 oY 33 41
lxpectation 9:3: 4 )2 34 45
Y
17, (from P. V. 220)
Ifamily No. Character of Sslection
P V. 269 Purple 168
. 259 " 57 s
W 201 . 25 8
o 204 . 51 16
. 265 . R 11
W 200D . 38 10
L 263 . 0! 20
w200 " 20 v
L 202 " 129 41 53
. 207 . 27 8 1.
. 268 . 79 27 38
. 270 . v7 31 H
W 272 Light Murple RS
2714 . 2
. 278 . w3
W 271 . 86 25
. 273 e oY 21
W 276 - 91 29

(2) The heiry type.  This is slightly less hairy than P. V.o 11 The hair
length is aboul 3 mm. As in P. V. 14, {h~ hairs ar> presont in all the plant
parts, but not so densely. On tha leaf sheath thare arnsaboul 280 hairs
per square cantimetre of surface, As a pure line Ihis is separable from
P. V. 14. This group is reprasented by the pura lines P. V. 31 and P. V.97,

(3) Tz sparsely hairy typs. Tnis iyp: of hiiriness s less hairy than
P. V.31 and is separable from it in pure lines. The hairs arve only abou
2 mm. long and are sparsz even on tha leif sheatns. Onan averagn there
are 120 hairs per sguare cenlimetre. The leaves and panicle branches
appaar to ba practically frez from hairs. Pure line P. V. 36 belongs to
this group.

(4) The hairless type.  This type is devoid of hairs on the leaf, the upper
leal sheath, steam and panicle branches. This is however not absolutely
hairless.  Tha lowar leat sheaths and nodes are slightly scabrous. This
typs is very distinct from thae above thres types, and is easily distinguished
from them. This is represented by P. V. 96,
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P. V. 95 is an introdu-ii»1 from South Africa and is the only one of its
kind in the collestion of p ire lines. Though it 15 a hairless type it is without
any economic disabil:;. In yield it is as good as any local economic
selection. This is very unusual inasmuch as foreign introductions of this
millet hava not fared well at Coimbatore. The South African varieties have
however been an exception. It is interesting to note that the varieties from
the Northern Cirears and the Deccan districts of this presidency are the most
hairy and belong t> group 1. Those from the central and southern districts
are less hairy and belong mostly to groups 2 and 3. In the Circars, this
nmillet is cultivated as a rainfed crop, while in the south it is invariably an
itrigated crop.

Thz2 g2nstic relationship of th=2s2 hair groups is interesting. Investiga-
tions in th2 inheritanc2 of this hairiness pursued at Coimkatore show that
the hairless condition is always recessive to the hairy condition. The densely
hairy candition is brought absut by the presence of thres factors whose
cumulative effast rasults in a dens2 manifestation of hairs on the plant. In
crozs2s batwean the hairy and hairless types, the Fy generation plants are
less hairy than the hairy parent, but the heterozygous dominants in the Fq are
not easy of separation. This interference with the expression of hairiness in
the haterozygous condition results in acute ditficulty in the classification into
sub-groups of hairiness, in the dominant hairy group. A cross between
P. V.96 (huirless) and P. V. 36 (sparsely hairy) resulted in a sparsely lairy
Iy and segregated into 488 sparsely hairy plants and 159 hairless plants in
the F» (P="9). Eight selections were carried forward to a third generation.
Of thess the four hairless selections bred true to hairlessness.  Of the four
hairy szlections, two warz truz to the sparsely hairy character and two
sagregated again like tha F» confirming the monogaznic difference batween
the parents.

The second cross was between P. V. 96, the hairless parent used in the
previous cross and P. V. 97, the hairy type. The F, was less hairy than the
hairy parent and the F. gave a 15:1 ratio of hairy to hairless plants; the
actual numbers being 281 and 23 (P="4). The hairy group was inseparable
into Jiwivy and sparsely hairy sub-groups as the one ran into the other. It
may be noted that P. V.97 is from Russia. The plants of the F» were short
and stunted in growth. The same hairless parent P. V. 96 was therefore
crossed with P. V. 31, a local variety of the same hairy type as P.V.97.
The Iy was similar to the last one and the F» segregated in a 15: 1 ratio of
Ihairy and hairless plants, the actual numbers being 564 and 25 respectively
(P='04). From this 35 selections were carried forward, 28 hairy and
7 hairless. In the Fy, the 7 hairless bred pure. Of the 28 hairy selections,
15 were pure and were of various indistinguishable grades of hairiness and
13 selections threw haivless plants. Out of these 13 segregating families,
eight were of the 15:1 typ=2 (558 hairy and 39 hairless, P="7) and five of
the 3:1 ratio (139 ha‘ry and 43 hairless, P="7). This behaviour shows that
the presence of a second factor for hairiness increases the amount of
hairiness and brings it up to the hairy standard.
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The third cross was aqgain batween th~ s1ma fair s parant, P. V. 90
anct tve deasely Talry typo, DoV, 14 Tos By wis ag exoaa 124, lass hairy
than tha deasely Iry parenl. Tha= Foosagrogalad ina (33: 1 ratio of bairy
and hairless plants (335 hairy an 1 7 haivless, P = 5). The hairy plants lr‘1
f?] > Fa wearn of varioas aead s f Birine g ranegingg from tha densly hary i
ta spasoly hatry coadition 5o that il was imoracticabls 1o s2paratas th=m ini »
dafinits sub-cprouns, he hatarosygous blends adding 1o the difficulty.  Tne
demsely Jociry typs, POV 14 s a 1o al variely, typicil of the cold waathsy
raindfed o0 common in i Guntue disticl. The hairiness i lis typs
82215 ths 1o ba th2 eifast of the a ldition of a third factor {or hairiness.

From th~ abova data it has t5 b2 infarea] that hairiness is govarn=d by
the opoaration of af least thras independent factors, any ona of which pro-
dhines hairiness and that the hairless typs is the result of the absence of all
thesa thra» fastors.  Thess factors are comulative in their ef{ast, the intansity
of the hairiness inwreasing with tha addidion of the faciars. Th=ss thres
faciors for hairinass hava been designatad H, H. and H..

2y

Grain Colours. Th= kernal of this millet is enclosed within the fourth
alum= and ils palea. Thes2 two {loral parts are indurated and shining.
They are of various colours and this enlour of the grain is tha commonesl
varietal diagnostic characlsr. Th= various typ=s of grain colour met with g
far and their intar-relationship and inliervitance are described below.

Grain colours in I"anicum miliscern: The Common Millet.

Colour of Colour of
L B glume ptlea.
(l‘) Dark Olive Grey Dark Olive Grey Dark Olive Grey
1) lei Yellow Buff Yellow Buff Yellow
(3 nght Olive Grev Light Olive Grey wash  Duark Olive Grev
) Light B‘u'f Yellowv Light Buff Yellow wash Buff Yellow
(31 lvory Grey fvary Yellow Light Olive at base
(6} tvory Yellow Ivory Yellow Light Yellow at base

Of these six colours Nos. 1 and 2, Dark Olive Grey and Bulf Yellow are
the colours met with in the Madras varieties. In variclies from Russia,
South Africa and China, all the six colours are present. Except P. V. 96

(Ivory Yellow) the other types of grain colours have not taken kindly to
their new surroundings at Coimbatore.

The starting point in this grain colour scheme for thesa six colours is
Puff Yellow, which enlour operates in wholeness on both the glume and the
palea.  The addition of the factor 0 to this basic colour Y results in the
Dark Olive Grey colour of grain. The factor O is a simple dominant to o.
Crosses between these two colours have given simple 3 : 1 segreqations
E};e t?é?] {igures obtained being 328 Dark Olive Grey and 101 Buff Yellow/

The other four grain colours represent stages i the reduction of the

expression of whole colour on the glume and palea. Light Olive Grey and

Light Buff Yellow represent the first stage. Here the colour ol the glumagets
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diluted to a mere wash, the palea practically retaining its full colour. This
dilution of the colour of the glume is brought about by a factor L. The
operation of this L factor along with the factor O is presented in the
following table.

TABLE [l. The Interaction of the Factors O and L.
CROSS XXV,

Grain Colours

Generation. P. V. No. Light Dark Light Buff
Olive Grey. Olive Grey. Buff Yellow. Yellow

Parents pP. V. 36 Female
W 20 Male
17y 17y
¥, Lo 222 83 29 27 10
Expected 9:3:3:1 84 279 279 P 99‘3
¥, (from P. V. 222 family).
Family No. Character of Scelection.
P. V. 294 Light Olive Grey 132

W 299 " 68
W 291 " 69 24

w293 “ 51 17

w290 " 94 29

o 297 - 80 .28
W 300 " 42 13

oo 292 . 61 21 22 8
w293 " 104 32 36 10
' 296 »e &8 360 33 9
. 298 . 33 12 13 5
w301 " 18 5 6 1
W 303 Dark Olive Grey. 82

. 5 . 79

. 302 . 64 20
W 304 . 98 . 31
. 309 Light Buff Yellow. 64
o 306 - 37 1t
W 307 " 29 9
o 308 . 69 24
W 310 Buff Yellow. 86

From the above data it will be ssen that a factor L dilutes the colour on
the glume and that it is independent of the O factor in inheritance. The
interaction of these two factors 0 and L results in the production of the
four grain colours:— Dark Olive Grey, Butf Yellow, Light Olive Grey and
Light Buff Yellow.

A second factor designated I inhibits the expression of colour on the

~ glume making the glume Ivory Yellow. The effect of this inhibition is also

felt on the palea. The colour of the palea is reduced and is confined to its
base. This inhibition factor has also proved a simple dominant to whole
colour. The interaction of the I and O factors is presented in the follow-
ing table. (Table III).

From this table it will be seen that the inhibitory factor I operating
independently of the 0 factor gives rise to the colours Dark Olive Grey,
Buff Yellow, Ivory Yellow and Ivory Grey.
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TABLE [il. The Interaction of the factors I and O.

CROSS VIL

(irain Colours

Generation P. V. No. T e R T -
Ivory Durk lvory Buff
Grey Olive Grey Yellow Yellow
Parents . V. 94 Female
W 3 Male
¥y by
£, Pov.129 337 91 117 41
Fxpected 9:3:3:1 3314 1Hy 4 11004 36 R
pP=-3
Fq P. V.12 family
Faily No. Character of
Selsction,
VoV, a7 Ivory Grey 95
oo o8 " 15 ;
. 167 . 10 g
173 . 22 !
176 N 5 2
158 . R3 26
156 . o9 27
- 160 o 34 10
R ¥} . . 65 19
T . 53 17 14 9
. 162 n 34 12 1 4
w163 " 16 3 5 4
. 1O N a3 11 12 4
. 172 y &) 20 N O
. 186 Dark Olive Grey 92
. 187 . 69
A - 121
. I3 . 17 Y
o 171 " 34 8
.. 188 W 20 20
., I8 “ 47 16
190 . 4 1
. 182 Evaory Yellow hYi
" 183 - 20
.o 77 ; ‘ 5
" 179 . o ]
" 18ty . 27 1)
T . k) 7
w184 . 20 M
R D Buff Yellow 26
. 192 . 64
" 193 . S0
" 194 . 3N
. 193 . 82
. o " Sl

Reddish Orange Coloured grain. This third whole-colour is a new one
that was met with in the Russian and Chinese collection. The crop raised
from this sead did not grow well and seems unsuited to Coimbatore con-
ditions. This type was crossed with Buff Yellow, the starting point in the
grain colour scheme presented above. The resulls of this crogs are presented
in the following table.
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TABLE IV. Grain Colours Buff Yellow and Reddish Orange.
CROSS V.
Grain Col
Generation P. V. No. — --~»~~-~n~l$s“
o . ] o »Bllff Yellow Reddish Orange
Parents P. V. 36 Female
o 97 . Male
R Fy
F, . 128 289 106
Expected on 3:1 bisis 295 99 Py
F, (from P. V. 123 family) Character of
Family No. Selection
P. V. 147 Buff Yellow 123
b 149 " 136
" 154 . 104
- 148 " R4 3t
. 150 . 62 18
“ 151 . 1 33
" 152 " 79 26
o 155 . R4 24
153 Reddish Orange 114
154 " 132

-

Framn the above table it will be sean that the grain colour Reddish
Orange is a simple recessive to Buff Yellow. A factor By suppresses the red

in this Reddish Orang= an leaves the grain Buff Yellow in colour. Reddish
Orange grains have the genatic constitution YYbfbf, the Buff Yellow grains
beinag YYBfo.

SUMMARY

The names, origin and distribution of the common millet Panictim
sniliacenm, Linn. are given in detail with a full botanical description of the
plant. A review of the experiences in the anthesis and pollination of this
millet is given together with a record of the observations at Coimbatore.
For successful hydridisation it is found necessary to have a safe interval
betwean the emergence of thz anther and its dehiscence. It has been
possible to sesure this interval by proper manipulation of individual mature
flowers, one hour befora the usual opzning time. Rare instances havye
been noted of the third glume bearing anthers and of the existence of
poorly formad double grains, the doubling beiny brought about by the
addition of an extra pair of fertile glume and palea.

There are two types of Purple Pigmentation in the plant, the Purple and
the Light Purple. In the absence of the P factor for purple pigmentation
the plants are Green Throughout {pp). P is a simple dominant to p. An
intensificatton factor I makes the difference between the Purple and Light
Purple types. Purple (PP1) is a simple dominant to Light Purple (PPii).
A 9:3:4 ratio is obtained between Purple, Light Purple and Green
Throughout.

The characteristic hairiness in the common varieties of this millet is
governed by the operation of at least three independent factors any one
of which produces hairiness. The hairless type Is the result of the absence
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of all the three factors for hairiness, namely “1 H‘Z‘ and HS' These factors

are cumulative in their effect, the intensity of the hairiness increasing wilh
the addition of each H factor. The densely luidry type is Hy, H, and H3.

The common graia colours in the Madras varieties are Dark Olive Grey
and Buff Yellow. A simple dominant factor 0 makes Buft Yellow into Dark
Olive Grey. A second factor L lightens these two grain colours and pro-
duces the colours Light Olive Grey and Light Buff Yellow. Factor L which
lightens the colour on the glume is a simple dominant to its absence. A
third factor I inhibits the expression of colour on the glume making it Ivery
in colour. It affects the palea also and restricts the colour to its base.
Factor lis a simple dominant to its absence. The two grain colours Ivory
Grey and Ivory Yellow are the result of the operation of this I factor. Reddish
Orange, a third whole colour, is a simple recessive to Bulf Yellow. A simplo
dominant factor Bf suppresses the Red in the Reddish Orange producing
the Bulf Yellow.
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STENOBRACON DEESAE, CAM. (HYM. BRAC.)
A NATURAL ENEMY OF THE MOTH
BORERS OF SUGARCANE

By M. C. CHERIAN, B. A., B. Sc, D. 1. C..
and
P. ISRAEL, M. A.

(Madras Agricultural Depasvtment,)

Introduction. In recent years Entomoclogists all over India have been
devoting a good deal of attention to the study of the insect pests of sugar-
cane. The authors have been msking delailed studies of the moth borers
and their natural enemies. Of the several parasites collecied the results of
the studies of the three larval parasites, viz., Elasmus zehnineri, Ferr,,
Stenobracon wicevillel, Bingh and Rhaconotus scirpophagae, Wiko., have
already been published by the authors 1,23, The present paper deals
with Stenobracon deesae, Cam.

The parasite belongs to the sub-family Vipioninae. It was described by
Cameron 4 from specimens collected by C. G. Nurse in 1902 at Deesa,
Simla and Ferozepur. Dr. Ramakrishna Ayyar 5 6. states that it is one of
the chief parasites of the stem bcring Pyralid caterpillars of cane, sorghum
and pulses. It is reported as an important parasite of Scirpephaga by
Husain 7 from Punjab. Narayanan® mentions it as a parasite of the
sugarcane root borer, Iimmalo.era depressella, Swinh. It has also been
recorded from Formosa, Java, Sumatra, China and the Philippines by
Watanabe ?. The authors have collected this parasite from sugarcane and
sorghum fields from Diatraea sticticraspis, Hmps., D. venosata, Walk.
Chilo Zonellus Swinh and Sc.rpophaga sp. The Coimbatore collections
contain a single specimen of deesae labelled " from paddy .

Description of the Parasite. The following is the description of the
parasite by P. Cameron :—

“Long 12. tercbra 13 mm. Hobitat Deesa. Antennae black. narrowed to-
wards the apex ; the scape covered with blackish hair. Head smooth snd shining;
the fuce cavered with long fuscous hair; the clypeal depression deep, smooth and
shining. Mandibles with the apical half deep black. The acelli are bounded
behind by two deep. curved furrows; in front of them is a triangular depression.
Thorax smooth sand shining: there is an oblique furrow on the base of the
mesopleurae at the base above. Wings yellowish-hyaline; therc is a fuscous
cloud between the base of the stigm+ and the transverse basal nervure and extend-
ing to the opposite side of the wing; a cloud at the apex of the stigma extending
to shortly beyond the middle of the cubital celluleo ; the apex of the wing to near
the second transverse cubital nervure and on the lower side extended backwards
to beyond the middle of the second cubital celluleo. The apexof the hinder
wing and its lJower side to the middle where it projects obliquely upwards along
the cubital nervure, snoky. Legs luteous; the apices of the tarsi blackish.
Abdomen luteous, more or less suffused with black; the basal three segmenst
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irregularly longitudinally striated, the strise in places forming reticulations:
the three trunsverse furrows are de ep and closely, stoutly, longitudinally striated:
therc is no keel on the second segment ; the smooth basal plate i~ small, indistinet
and triangular.

The male is similar: the clouds in the wings are more suffused ; the apex of
the abdomen is black : the antennae are longer than the bady .~

Habits of the Wasp. The adult parasites, during May and June hover
about in large numbers in sorghum and sugarcane fields. In the field the
parasite tlies from stem to stem prodding rapidly for a momenl on each, to
find out the presence of the borer inside. In grown up canes, all the borers
vxcept Seirpophaga sp. make their entrance into the stem by cutting a hole
into>the stein. During their larval life they also stray away fromslem to stemon
account of which there is always more than one hole on the steni. These holeg
are always {illed with the frass, the freshness of which isa sufficient indication
fo the parasite of the presence of the borer inside. The larva of Scirpophaya sp.,
enters through the mid-rib, tunnel downwards inlo the stem and only just
before pupation, constructs a small hole to the outside of the stem and closes
it with a thin film of the outermost leaf sheath. It is only through this exter-
nal opening that the parasite can thrus! her ovipositor to parasitise the larvy,
whereas, the other barers are accessible throughout their larval life. In all
cases of the attack of Seirpophagae sp., only one larva will be found inside
the plant whereas in Diuloea sp., in some instances, more than one larva
have been noted. On account of these two facilitiee, the parasite finds il
casy to parasitise borers other than Seivpopliaya sp., and this cventualiy
explains how the parasite has boen more often found to aftack Dictraca
stieticraspis, Hmps , and ). renosda, Walk., than Seirpoploupe sp.

The adult parasite, when ready to emerge, crawls out of the cocoon by
cutting a hole in it and comes out of the tunnel through the opening on the
stem made by the host larva. Immediately alter emergence the parasite is
lethargic; mating takes place subsequently and the females are ready for
egg-laying. The ovipositor measures 15 mm. long and if, during her thrusts,
it encounters a larva, it paralyses the larva and lays an eqq on or near the
head of the host. Table I gives the egglaying records of 12 females. In the
laboratory, on an average, each temale laid 21 eggs, the maximum being 84.
Just like its closely allied species Stestobracon niceviller, Bingh., this wasp
also possesses the habit of distributirg its eggs but in so doing, it is not
reqular and definite. It lays one or more eggs on each and in one instance
as many as 10 eggs were laid on a single host but in all cases only one
adult emerged.

As a result of a series of trials it was found that (1) a host on which eqgs
have been laid once, is again parasitised by the same parasite or by other
individuals of the same species, (2) the number of eggs laid on each host
is indetinite, (3) if more than one host larva is supplied in stems, it distri-
butes its eggs but not necessarily on all, (4) if one host alone is supplied to
a number of parasites they attack the host simultaneously and lay eggs on
it. (In one such attack 15 eggs were found laid), (5) if different species of
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borers are given to a single parasite it shows no preference to any parti-
cular larva, (6) the parasite breeds parthenogenetically, the progeny in
such cases being males, {(7) when more than one egg is laid all the eggs
hatch out but only one grub thrives.

Life History. The egg (tig. 1) is translucent, elongate and cylindri-
cal with a highly drawn out pedicel which is 1) mm long. The whole eqgg
measures 3) mm. The egg period ranges from 23-31 hours. If the pedicel
portion of the egg is cut out, the egg does not hatch.

The newly hatched grub measures 15X § mm. The grub crawls about
over the host and punctures its skin at some tender part of the cuticle and
sucks into its stomach, the material from the host's body. As .the grub
ingests food from the host it becomes opaque attaining the color of the host.
The grub reaches its maximum size of 15x4 mm. in 3-6days by which time
the host larva is completely eviscerated. At this stage, it spins a white
cocoon of sitk and pupates in it. Under Pusa conditions Narayanan has
noted the larval period to take about 22-25 days.

The pupa, when fresh, is white but in about two days the thorax and
later on, the head turn black. It measures 12x3 mm. The pupal period ranges
from 5~-8 days.

Duration of the Life Cycle. The total life cycle of the parasite ranges
from 13-20 days, the average for 30 cases being 12 days. Table II gives
the detailed life history records of the parasites.

Longevity of the Adult Wasps. The adulis were fed with honey
solution. The maximum longevity for a female was 57 days and of a male
54 days, the average being 30 days. Table Il gives the longevily records
of 12 males and 12 females. Narayanan in Pusa has noted the longevity

of the female to be " more than a week, even tendays” and of the males
to be 36 hours.

Seasonal and Regional Prevalence. Field observalions on the inci-
dence of the parasite in Coimbatore show that the attack of the parasite is
noticed in larger numbers from May-Tuly. In March, April, August and Sep-
tember there is only a slight attack. The wasp has been collected in the
Madras Presidency from the following districts: - Coimbatore, Ceded
Districts, South Arcot, Vizagapatam and Tinnevelly.

Stenobracon nicevillei, Bingh. This is a species very closely allied to
S. deesae. 1t was collected in 1901 by L. de Nicevillei and described by
Col. C. T. Bingham 10, In general form the two species apparently seem
to be similar but there are specific differences between the two. It is easier
to distinguish the females of both these species than the males. The dorsal
surface of the fifth and the base of the sixth abdominal segments are black
in the females of S. nicevillei while this dark band is absent in S. deesae
(fig. 6). The males of both these species bear a similar dark band on the
sixth abdominal segment but a broad black band running across the vertex
of the head in S. nicevilei distinguishes it from S. deesae (fig. 7).
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Efficacy of Stenobracon deesae as a Parasite. Since, only one para-
site emerges from each host, it is a drawback in its habit to lay, in some cases,
more than one egg on each host. It is also considered a drawback for any
parasite to have a number of hosts. Though S. deesae, has a number of
hosts most of them happen to be pests of the same crop.

With an ovipositor 15 mm. long, the parasite has the advantage of
attacking the borers living in protected situations. At any stage of their
larval life it is able to attack the borers. The duration of the total life cycle
of the parasite, as compared with that of the host, gives it a favoura.ble
position for the control of the pest. It is also very easy to rear the parasites
in large numbers in the laboratory as the host larvae.are easily available

from sorghum fields.
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TABLE ]
Oviposition records of Stenobracon deesae, Cam.
Fe- Fe- Fe- Fe- Fe- Fe- Fe- IFe- Fe- Fe- Fe- Fe-
male male male male male male male male male male male male
No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 Noil No.12

Em-
» erged 253 37 17 4 37

on

18437 20437

4537 5537 9537

13537 20637 20637 15737 28737

Date of Egg laying and the number of eggs laid.

Died
on
Total
No.of
eggs
laid.

30337 24437
4 1

1437 26437
3 1
2437 28437
2 4

3437 29437
6 2
4 437

3

6 4 37

1

1

19 437 21537

1 2

20437 23537
1 2

21437 26537
10

2
22437 27537
1

2
24 437 30537
3 2
25437 1637
1
27 437

2
28 437

3
29 437
1
30 4 37

1537
2

6537
3

12537
]

13537
2
14537
2

&

6537 9537 23537
2 1 2
1353710537 25537
2 1 2
14537 12537 26 537
3 4 4
15537 14537 27537
2 2 3
21537 15537 30537
3 2 1
2753719537 31537
3 1 7
30537 9637
1 1
11637
2
12 6 37
2
13637
3

13637 4737
4 3
15637 4837

2
16 6 37
1
17 6 37
1
21637

2
22 637
1

24 637
1
28 637
1
4737
1
6737
1
7737
1
8737
1
10737
1
11737

1
14737
1

20737 31737
1 2

21737 1837
2 1
22737 2837
7 2
23737 5837
3 2
26737 6837
6 6

27737 9837
4 1
30737 11837
6 2

31737 12837
1 3
1837 4837
5 2
2837 15837
3 1

3837 16837
2 4
4837
2

5837
7
6 8 37
1

7837
1

8837
1

10 837
2

11 837
7

12837

1

14 837
3

16 8 37
14

5 8437 29437 7637 1637 7637 20537 26637 24637 6237 16737 18837 18837

g 19 8 36 11 16 11 27 11 5 9 84 26
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TABLE H.
Detailed Life-history records of Stenobracon deesae, Cam.

. — ] - :
s 5 £ 3. ¢ 22 § 2 £3% e%
4 3 e 8o 55 §0 28 - 88 f£v gm=T
v 3 o %2 83 8§32 oc it -3 3% 83 =8 2
b @ g9 % 22 we °§ 2 B4 Sc 23 te e 7

gg 3 » o :JL'— U':2 ;g g &= g 2= 8%

@ Z = <= & 3 v A 5
130337  Chilo 31337 1 3437 3 4437 4 12437 8 13 F
2 3437 " 4437 1 7437 3 10437 6 17437 7 14
3 4437 " 5437 1 8437 3 14437 9 20437 6 16
4 6437 y 7437 1 10437 3 13437 6 20437 7 14
5 19437 . 20437 1 24437 4 28437 8 5537 7 16 M
6 21437 . 22437 1 26437 4 28437 6 5537 7 1a T.
7 24 437 v 25437 Y 29437 3 2537 7 7537 7 6
8§ 27437 28437 1 1537 3 6537 38 13537 7 1o "
9 28437 D.venosata, 29437 1 2537 3 7537 8 13537 o6 1§

10 294 37 ' 30437 1V 3537 3 9537 9 16537 7 17

11 30437 .“ 1537 1 5537 4 8537 7 15537 7 15

12 6537 Sesamia. 7537 1 10537 3 13537 6 20537 7 4 .,

13 12537 Scirpophaga. 13537 1 17537 4 21537 8 27537 6 15 M,
14 13537 Chilo. 14537 1 18537 4 27537 13 2637 6 20

15 15537 " 16537 1 19537 3 24537 8 31537 7 16

16 26537 D.venosata. 27537 1 31537 4 3637 7 1W0W637 7 15

17 27537 Chilo. 28537 1 31537 3 2637 5 9637 7 13

18 31537 " 1637 1 4637 3 8637 7 14637 o i4 '

19 9637 Scirpcphaga, 10637 1 14637 4 16637 6 23637 7 14

20 12637 " 13637 1 16637 3 22637 9 28637 6 16

21 15637 Chilo. 16637 1 20637 4 25637 9 2737 7 17 |,

22 24637 D.sticticraspis 25637 1 29637 4 5737 10 12737 7 18 F,
23 28637 D.venosata., 29637 1 5737 6 8737 9 15737 7 17 M.
24 4737 Scirpophaga. 5737 1 11737 6 44737 9 21737 7 17 F.
25 30737 D.sticticraspis31737 1 4837 4 9837 9 16837 7 16 M.
26 31737 Chilo. 1837 1 5837 4 8837 7 14837 6 14
27 8837 D.sticticraspis 9837 1 13837 4 19837 10 25837 6 17

283 9837 " 100837 1 15837 5 20837 10 28837 8 19 |,

29 128 37 Scirpophaga. 13837 1 17837 4 22837 9 20837 7 17 "
30 14837 D.venosata. 15837 1 19837 4 22837 7 29837 7 15
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TABLE IlI.
Length of Life of Stenobracon deesae, Cam.
No. of
Ser. Emerged : Sex of
No. on Dj‘ioiw_, ) miht:adult B ﬂiﬁi

1 25 3 37 8 4 37 F. 14
2 12 4 37 18 5 37 ' 36
3 17 4 37 29 4 37 " 12
4 18 4 37 18 5§ 37 ” 30
5 4 5 37 7 6 37 ' 35
6 s 5 37 20 5§ 37 " 15
7 5 5 37 14 5 37 . 9
R 6 5 37 9 7 37 M. 34
9 13 5§ 37 28 6 37 F. 46
10 13 5 37 6 7 37 M. 54
11 13 5 ¥ 28 6 37 F. 46
12 15 5 37 1 7 37 " 57
3 20 5 37 9 7 37 " S0
14 20 5 37 1 6 37 ' 12
15 27 5 37 23 6 37 M. 27
16 10 6 37 2 7 37 - 22
17 9 6 37 22 7 37 v 42
18 1n 6 37 1mn 7 37 . 30
19 11 6 37 2 7 37 " 21
20 12 6 37 1 7 37 " 29
21 14 6 37 2 8 37 ' 49
22 23 6 37 27 7 37 " 34
23 16 8 37 15 9 37 . 30
24 24 8 37 27 9 37 “ 30
Average longevity for females 30
Average longevity for males 32




FUTURE OF THE INDIAN MANGO INDUSTRY.

By K. C. NAIK, B. Ag. (Bom.), M. Sc. (Bristol).
Superintendent, Fruit Research Station, Kodur (Cuddapah).

This is the first of a series of articles attempting a critical review of the
present status of the fruit industry in India and its future possibilities. In
this series an attempt is made to deal with euchof the mujor fruits under
cultivation and to discuss the peculiar problems with particular reference
to the economic interests of the grower and consumer alike. Iruit industry
is a national asset and a long range view is called for in any scheme for its
development, und this ugain must be based on a correct cvaluation of its
present condition. The articles are primarily intended to focus the atten-
tion of those interested in the resuscitation of the rural side and at the
same time in the betterment of the national health that is bound to follow
an increased consumption of fruits by all clusscs of people. The interests
of the prospective fruit growers and of those who intend extending their
commercial orchards are kept in the fore-front in formulating the suggestions.]

It will be hard to think of a fruit which has appealed to the people of
this country in a greater measure than the mango. From the point of view
of acreage and production, mango iseasily the most outstanding of all Indian
fruits. The adaptability of this fruit to a very wide range of climatic and soil
conditions, the relatively hardy nature of the tree, the low cost of its culture
and maintenance, and above all, its healthful dietetic qualities and its uni-
versal popularity as one of the choicest of the table fruits have contributed

to accord the premier place to the mango practically in every nook and
corner of this country.

At present mangoes are cultivated in every Province of India, almost in
every district excepting on higher elevations exceeding about 4,000 ft. above
sea level. In tracts subject to severe winter conditions and to frequent frosts
and hail storms or to extreme water scarcity, the mango is not of any great
commercial importance. In other areas mango thrives provided the soil is

not water-logged, saline, alkaline, rocky, extremely shallow or otherwise too
poor for any cultivation.

A very large proportion of the mangoes produced in this country at
present is from trees raised from seed. With the exception of a few stray
trees and of a few varieties like Olour on the West Coast of South India,
the fruits from such seedling trees are of no economic value, being of poor
or indifferent quality. Among the grafted plantations, the usual practice is
to stock the orchards with numerous varieties, in some cases numbering even
over 100 in each garden. These veritable museums of variety collectlons
detract the economic value of the mango industry, and must give place to
a limited number of varieties in every commercial garden. Till this is achi-
eved and the seedling orchards are made things of the past, the Indian
mango industry cannot hope to rise to its full stature as a remunera-
tive national industry. An immediate step in this direction is a practical
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imossibilily, bul a planngd peageamme for the {utare is bolh necessary and
feasible. Propaganda backed by suilable state measures such as imposition
of a higher tax on the ill-plaanad new plantations appear to be called for
if a new orienlation is {» be given to this induslry, which forms admittedly a
valuable moncpoly of this couniry even in its present disorganised condilion.

Partly because of the environmental variations and mainly because of
the varietal differences, there is oiten considerable variation in the mango
Bearinq season in the various tracts of the sams Province. The season

cnens with Olour, Alfonso and Pairi fruits in the Malabar Coast towards the

end of February and lasts up to the commeancement of the South-west mon-
soon in about the month of June all along the Arabian Coast from Travan-
core to the Northern parts of the Bombay Presidency. April to June is the
main bearing season in the Northern Circars, while in Caded Districts of
South India where the second cropping varieties like Neelum, Rumani and
Bangalore oredominate, the season extends up to September. The early
varieties like Bombay Green and Yellow start the mango season in the
Western United Provinces and parts of Behar, followed by Langra, Duasehri
and Safeda in the mid-season, while Fazli tapers off the mango season in
the Indo-Gangetic Plains till about the beginning of August. The absence of
any regular winter weather in the south of India renders it possible to pro-
duce a valuable regular off-season crop of mangoes from September to
January in this part of the country. These various factors denote that if a
systematic attempt is made in every Province to grow only a few choice
commercial varieties. the bearing season of which will not overlap with that
in other Provinces or tracts, it will result in stabilising the prices of mangoes
and prevent the gluts and consequent low returns to growers that unfortu-
nately form an unpleasant feature of our present-day culture and marketing
of the Indian mangoes.

Regulated orcharding, however, is a work that must be preceded by
collection of accurate data on a variety of subjects, such as the acreage
under each variety of fruils in every tract, the extent and cost of production,
cnst of transport and distribution and the quantity that is and can be ab-
sorbed in local, extra-Provincial and foreign markeis. Thanks to the efforts
of the Imperial Council of Agricultural Reseaich, we are well on the way of
obtaining up-to-date information on most of these itams in a short period of
time. The quéstion of zoning of varieties with due dilference to the suitabi-
lity of the tract; and the existing or potential demand, the extension or
resiriction of the acreage in a given tract with special reference to the regu-
lation of the quantity produced, to the ssason of bearing, cost of production
transport and distribulion facilities, etc.—need to be tackled as the next
important item in the programme of development. At present, there are
several areas which produce crops in abundance in certain seasons, while
there is scarcity in the greater part of the year. In a number of places like the
Punjab, the cost of production is considerbly higher and the risks are greater
than in the Southern parts of the country, There is clearly a great deal of
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scope for extension of the acreaqge under carly, late, and off-season bearing
varieties of Indian mangoes. [ven among the varieties that bear in a parh-
cular season, there is vast scope for elimination of poor croppers and
selection of a few romunerative types Inr extensive plantings.

Systemic planning will neither be complele in itself nor comprehensive
in its scope if it does not take into account the improvement of the varieties
in respect {o {ruit quality, productivity and tree-hardiness. A number of
Indian variefies, like Jehangir and Himayuddin, though bearing fruits of
outstanding quality are now discountenanced in commercial orchards, either
because of their shy-bearing tendencies or lack of adaptability under
adverse conditions. Even so, numerous high-producing varieties exist,
which would have become valuable economic assets if only fruit quality in
their case had been slightly better than what it is. Breeding of mangoes in
order to combine quality, productivity, hardiness, requiarily of bearing, opti-
mum and prolonged bearing season etc. is a most fruitful field that has not
been attempted so far and deserves the special attention of the research
workers.  Such lines of work are hound to be laborious and very prolonged,
but it will be a pity if they are lo be shelved merely on these grounds.

A line easier to follow and capable of producing earlier benefit to the
industry is the selection of individual trees of outstanding merit and popula-
rising the progenies of the same after subjecting them lo adequate tests.
Selection of rootstocks of merit suited to diverse conditions of soil and cli-
mate, ascertaining the most economic methods of orchard mainienance as
well as the standardisation of rootstocks, scion varieties, and methods of
propagation are also a few other major problems that requtre to be under-
taken contemporaneously with the other measures for the amelioration of
the mango industry.

It is sufficiently realised that the haphazard extension of fruit-growing
industry makes the marketing problem not only very acute and difficult, but
also fails to provide sufficient room for effecting any material and lasting
benefit to all the interests concerned. it is obvious that the best of eftorts to
improve the market and marketing conditions will be of no avail, if the cost
of production remains high and the quality of the fruit so low as not to meet
the fancy of the consumers. There are a number of consuming centres where
certain fruits can be imported at cheaper rates from other provinces than
thoge produced in the vicinity. Again, there are places where lhe pro-
duction of low-grade fruits are so abundant that the local markets cannot
absorb them and the outside markets will not have them. Similarly, the
enormous production of certain varieties at one place may synchronize with
the season of similar fruits in the adjacent provinces, so that extension of
markets is rendered difficult, if not impossible. These show that a planned
development of the industry is the sinequanon for its success, and must be

undertaken along with, or preferably prior to, the improvements in the
marketing of the produce.
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Mainly owing to the unsystematic development of the mango industry
up to this stage, the utilisation of surplus fruits that do not find a ready sale
in certain seasons is assuming a growing imwortance. In the case of a fruit
like mango, in the production of which India is in an unique position, there
is abundant scope for the exploration of outside markets for the by-producis
like pickles, chutney, jam, jelly, marmalade, dehydrated and crystallized
fruits and beverages. These are all fruitful fields open to the Indian
businessmen who have the necessary enterprise and capital.

The Indian mango industry is now reaching a turning point in the course
of its development. Periodic crop failures on the one hand and localised
over productions on the other have been responsible for the general instabi-
lity of the industry. During the last few vears the prices have sometimes
reached such a low level that it was impossible for the growers even to realise
the transport charges in respect of a few consignments. With an unorganised
production, it is also not possible to secure favourable transport facilities,
and this precludes the possibility of any large extsnsion of market facilities.
In its present condition, holding out the supplies under refrigeration do not
offer much promise. Large scale development of canaries has to wait for
results of applied research in this field. Despite all these factors, there is a
manifest trend to increase the plantings under all sorts of varieties, even
though reliable plants are not always possible to obtain. A planned pro-

gramme of development is therefore urgently called for, if the industry is to
effect any material progress.

It will be idle to attempt a discussion of the details of such a programme
at this stage. To a certain extent, some of the persons engaged in trade
have realised the complexities of the existing problem of unorganised pro-
duction and have actually made attempts to make the best use of their dearly
bought experience. 1t is not uncommon to come across some mango dealers
who shift their operation centres from place 1o place adjusting themselves 1o
the season of bearing. It has been stated that some of the well-informed
agents carefully keep themselves out of the more important producing
centres and confine their activities to those tracts where the produce though
of smaller proportions and of relatively inferior quality are of greater value
because of their different bearing season or the nearness of such tracts to
more important consuming centres. The marketing staff of the Imperial
Council of Agricultural Research are expected to release shortly more
accurate information on these aspects and when these are compiled for the
whole of India, they will serve a valuable basis for the horticulturists for

their formulation of a rational programme of development of the mango
industry in India.



TResearch Motes.

Forcing of Bananas. A pit of 5 feet cube was dug in the Banana Experimental
Area-garden soil, Coimbatore, and the sume was filled after exposing it to the
weather conditions for n fortnight with o mixture of sand, red earth. surfuce
soil, well votten farm yard manure and 5 Ibs of milled groundnut cuke. After
diving 2 irrigations at an interval of a week. o broad leaved sucker of the variety
Vamanakeli (Musa paradisioca Linn., var.  Cavendishiz, Paxt) was planted with
the tips of the leaves cut off as is the prectice in Hawaii.  This plant flowered
alter 5 months and 28 days of planting and the bunch matured after 4 months
and 13 days of flowering while the same variety planted in the bulk crop at the
same time took more than 9 months for flowering and 5 months thercafter for
the maturity of the bunch., Thus it is evident that with the special treatment
given, a saving of nearly 33 mounths in the life-cycle of this variety was cffected,
In addition to this, the bunch produced wus half as much more in size and
weight than the biggest bunch of the variety in the bulk crop This special
hunch had 12 hands, 201 fingers and weighed 58 Ibs, while the biggest in the bulk
erop had only 9 hands, 130 fingers and weighed 38 1bs.

Specimens for exhibition purposcs ¢an be produced in like manner,

Agricultural Research Institute, s -
Coimbatore, ) K. Cherian Jacob,

25th May 1938, S Assistant in Botany,

Paraffin Wax as a Remedy against the Silver-Fish Nuisance. In the course of
attempts made at the cotton laboratorv, Nandyal, to save posters and charts
hung on the walls from the ravages of the silver-fish, it has been found that
paraffin wax answers the purpose well. Application consists of couting with 2
flat brush a thick solution of paraffin wax in kerosine oil. “I'his is obtained by
melting paraffin in a suvitable receptscle and adding kerosine just before con-
jealing sets in. A good proportion is 2 ounces of paraffin to 5 ounces of oil.
Painting has to be done on both the surfaces as well as the edges. The kerosine
evaporates away leaving a film of transparent paraffin on the surface. Excess
deposit caused by unsystematic or slow brushing can be removed by scrapping
aff gently.

A poster treated in this way keeps safe from the attacks of the Silver-Fish
for a long time. A trial made in the laboratory where 2 similar charts con
taining written matter, one paraffin coated and the other without, were hung on
the wall showed that while the control suffered defacement in 2 months, the

treated remained normal for several months. The coating has to be rencwed
periadically.

The advantage of this solution lies in its cheapness and harmlessness in
handling. An obvious disad vantage is the change in colour caused by the kero-
sine solution. But the tint that develops is uniform and does not affect the
exhibition on the poster. A more discouraging defect is the fact that it is apt
to catch dust sooner. But this can be removed by pussing a bit of clean rag
gently and firmly over tne poster in one direction. The surfuce gets clear again,

Agricultural Research Station, I.. Neelakantan,
Nundyal, Kurnool Dt. }

Cotton Assistant.

EXTRACTS

Calcium Lactate as a Milk Substitute, Experiments carried out by the Nutrit-
ion Research Laboratories, Coonoor, on a group of south Indian school children,
who were given a daily dose of calcium lactate insteand of milk for a period of
3 to 4 months, show that the children increased in height and weight as compared
to other groups which received no calcium lactate. It was found that the calcium
luctate groups put on more weight, and showed also a slight increase in stature.

‘T'he calcium lactate had a good effect on the general condition of the children
although the calcium salt does not, as might be expected, equal milk io value as
a supplement. It does however help to make good one serious deficiency,and is a
partial milk substitute.

What it Costs.  To supply achild with a daily drink of 8 0zs. of liquid skimmed
milk reconstituted from powder costs about 12 annas per month. The supply ot
such milk in schools on a large scale would mean considerable expense. Children
who need miltk most are those whose parents can least afford it,

In the experiments with calcium lactate half to one gramme of calcium lact-
ate was given daily at a cnst of about half to ene anna per child per month.
This is by no means a large expenditure and the regular administration ofa
calcium salt might be feasible even in the poorest schools. Milk is best, but in
present circumstances, calcium lactate is better than nothing. lts provision
may be recommended to Educational Departments and other organisations con-
cerned with the care of children. I he calcium salt could be dispensed rapidly
and easily from a tin with a spoon of suitable size.

A daily dose of calcium lauctate may benefit chilcren in other countries
besides India. It would probably make a very useful dietary supplement for
children in Africa and many other parts of the world for whom miik is not
available and whose staple diet is rice or some other food deficient in calcium.

The Coonoor experiments suggest a new approach to the problem of mal-
nutrition among such children. (Indian Information Series, Vol. 2, No. 9, June,

1.1938)

What Humus is: Chemical Constituents. The explanation is simple. When a

" putrefaction of dend plants is completed there remains a soft black mass krown

as vegetable mould or humus. According to Johnson, one hundred parts of the
humus of wheat straw have of extractive, or apotheme, rather more than 26 parts,
and the residue is lime peroxide of iron, phosphate of lime, and carbonaceous
-matter. This apotheme contains carbon 466, hydrogen 20, and oxygen 33'4. At
one time it was believed that this apotheme is the immediate fertilizing com-
ponent of organic manure, being soluble in some circumstances, and entering at
once into the roots of the plants, dissolved hy the moisture of the soil. Modern
chemistry research oppos.s this view, and it is now regarded as tolerably certain
that a chief nutritive portion of vegetable manure is their carbon converted
into carbonic acid, absorbed either in solution with the earth’s moisture, or in
gaseous forms by the roots, '

Humus is the term applied to all forms of decayed animal and vegetable
matter in the soil. It is frequently, but not always, the cause of the dark colour
of soil. This characteristic is usually desirable for the reason that dark soils
absorb salar heat freely, and therefore play an important part in plant growth
and development. Humus may be udded to the soil by the addition of animal
manures, weeds, leaf mould, garden litter, and plant ané animal refuse of any
kind. For this reason the saving of weed and plant refuse, and its storage in
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nised Fruit Growers’ Associations in Vizia-
4 Puttur {Chittoor district) to help export
d other crops in the preservation industry

Marketing Section has recently orga
nugram. Koduru (Cuddapah district) an
trade. The utilisation of the mango an
will be dealt with in a later section.

The plantain ¢rop is next in importance in export trade, the

Plantains.
6—37 being 206,000 railway maunds distributed among

quantity exported during 193
other provinces as follows:

nds), Rihar and Orissa (46,00 maunds), Nizam's State
(40,00 maunds), Delhi (11,000 waunds), Central Provinces (11,000 maunds), Bengal
(3,079 maunds) and Punjib (3.07) maunds) from the Cauvery and Godavari areas,
f.xports to Mysore Stute have declined from 130 030 railway maunds in 1934 —35
1o 93,020 railway mauads during 193537, miinly due to increased cultivation in
the State. The trade from the Godavari area has moved to places like Delhi and
{_ghore, due to special reduced rates, recently given by the Railways, on the
of the Agricultural Departm:2nt. The plantain crop offers
t tride than many other fraits. For trade to such a placeas
reight per wagon ;s about Rs. 800, cost of fruits Rs. 600 and

incidental charges about Rs. 300 or 2 total of Rs, 1,700 invested on every wagon.
The difficulties in export to North India are greater from the Cauvery ared,
where the railway freight is Rs 400 more per wagon. The city of Madras
consumes annually about 250,000 railway maunds of Poovan and Rasthali varieties
from the Cauvery area, 60,000 railway maunds cf Mauritius or green plantains
South Arcot and about 39,000 railway maunds of hill plantains from the Madura
hills, Other markets for hill plantains are muinly in Madura and nearby districts
and the prospects of export trade to North I[ndia sppeat remote. Although

Malabar is a large producer of plantains, it is still a nett importer.

1n world trade, the importing couatries for plantains are the United Kingdom
the chief exporting countries being Jamaica, Maexico, Panama and Guatemala,
‘The variety exported is mainly Mauritius under cold storage. [nour country.
besides reduced rates $0 North India, for long distance traffic. wooden wagons
with ventilators have been arcanged for plantains by the Marketing Section, and

the extension of such facilities is under consideration.

Citrus Fruits. The area under citrus fruits in the Presidency has increased
from 10,000 ncres in 193132 to about 22,000 acres at present. still our Presidency
is a large importer of oranges. mainly from Central Provinces of Sangtara variety
(74,000 maunds) and of Coorg oranges (60,000 maunds. Thereis therefore scope
for increased cultivation both on account of increasing demand and increasing
imports. About 65% of the orange gardens ia the province are yet to bear fully.
The estimated Madras production by varietjesis Sathgudi (96.000 maunds), Bata-
vian (99.000 maunds’, sour oranges (130,000 maunds) other types (139,000 manuds).
Meditersanean countries are the Jargest pro-

The United States of America and
he world production being of the order of 53

ducers and exporters of oranges, t
trade of United States of America nlone being

lakhs of tons, the export

annually 17 lakhs of tons and imports to Uaited Kingdom 52 lakbs of tons.

Scope for increased cultivation of Kamaln oranges exists in the {ircars Exten-

sion of graft cultivation in choice varieties is alsp o uselul step in improvement.

On the side of marketing of oranges, 9 Fruit Growers’ Assaciation was started
W0 worth of

receatly at Koduru in the (:uddapah district, and sold about Ks 23!
Sathgzudi oranges last s€d :ch consumes annually overa lakh

son in Madras city whi
of maunds of oranges. compTising Sangtara (62000 raiiway mauvnds), Satbgudi
(31.000 maunds) and Batuvian and Kamaia (18,000 muunds).

Arrangements are
being made to develop an export trade to © th the Sathgudi
variety and an Agsociation at Puttur inthe Chi

Mysore State (90,000 mau

recommendutions
more risk in expor
(elhi, the railway 1

ther provinces Wi
ttoor district has also heen started.
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The lime crop also figures prominently in export, and about 117.090 railway
maunds of the fruits were exported during 1936 -37, 80 ° of which was to Calcutta
and the rest to Travancore and Burmi. Duc to large production, restriction of
cultivation at any rate in the larger producing areas is indicated. The consump-
tion o' Madras city is annually 32,000 raitway maunds of limes. Recently a
Lime Growers’ Association has been started at Palikol to help in cxport trade,

Other Fruits. Gropes: The arca under grapes in our province is small and
the production of 18,000 railway maunds is mainly of sour grapes from Kodaikanal
and Krishnagiri. Consumption is mostly local as in Madras city and Madura
and a very small quantity (920 maunds) is exported to North India from Krishna-
giri. The grape season February-May has the advantage of production when
Northern India supplies are scarce, but the main line of improvement is the
evolution and acclimatisation of choice typesskin to those from Chuaman und
foreign countries. A Grape Growers’ Association has been started in the Madura
district and exports to places in Madras and outside are in full swing. In the
first one month of the starting of the Society nearly 7,000 baskets (1 basket--25
pounds) of grapes have been marketed in Madras and mofussil centres of the
Presidency, International trade in grapesis of the order of 242 lakhs of tons
annually and the large exporting countries are Spain, Italy, United States of
America and South Afric,

Pincapples : Pineapples are grown in Malabar and Vizagapatam districts and
production is reaching a surplus stage, and comprised Kew (22,000 maunds),
Mauritius (5.000 maunds) and local types (17,000 maunds). The wholestle prices
range about nine pies per pound in local markets, and from nine pies to one anna
per pound in city markets as Madras. Imports are made from the Travancore State.

Apples: The apple is pre-eminently an imported crop canfined to cities and
the quantities imported are small compared to our vast supply of local fruits,
Apple production in the province is small (70 maunds) and foreign imports
amounted during 1936—37 to 9.500 railway maunds of value Rs 91800 mainly
from Japan {(2.650 maunds), South Africa (1929 maunds), United States of
America (1,215 maunds) and Australia (2,418 maunds), besides 3 800 maunds from
North India.

Canned and Preserved Fruits. On account of our vast production and frequency
of gluts in the producing season, there is scope for industrialising our vast fruit
resources in such crops as the mango where production is 9 lakhs of tons, of
pears (8000 tons) and pinenpples (1,800 tons). Research investigations on the
technique of canning these fruits to suit local conditions and demand have tobe
immediately taken up. ‘There is also a very profitable scope for the beveruge
industry in such fruits as limes (50,000 tons), and also of the sour oranges of
Guntur (5,000 tons) which in addition to reputed medicinal value makes an
excellent squash. Our presidency imports unnually about 23 lukhs of rupees worth
of canned preserved fruits. Even if a fraction of our surplus fruits be canndd, the
imports will be checked considerably and the grower will get better value during
the glut season.

Research. Improvements in the marketing of fruit should be directed to
our immense resources of supply. A planned distribution of choice commercial
varieties, restriction of areas in surplus crops as the mango and lime, encourage-
ments of off-season bearers are the lines of attack on the research side. Centrali-
sation of research to suit different {ruits and growing sareas sappears a useful
line of improvement. On the side of development of exports, investigations of
cold storage methods are indicated for- choice fruits in order to prolong the
marketing season.,

Tune 1938] Agricultural Joltings 223

MARKETING OF HIDES AND SKINS IN MADRAS

That an export trade in tanved hides and skins valued at about five crores
of Rupces annually huas been built up in Madras, irdicates the importance of
tanning industry in the province. There were in 1930 about 300 tanneries which
now stand reduced to nearly 425—a clear indication that this premier industry
is far from flourishing Some of the smaller concerns being unable to withstand
the strain of losses in depression had to close their business never to revive.

Raw Goods. The raw materials required for the industry are made up of
local production supplemented by imports from other provinces. Based on the
livestock population of the presidency, the production of raw hides and skins
amounts to over 12 million pieces (the two types in nearly equal numbers)
valued at Rs 20 millions as compared to 25'4 million pieces of value 74 million
rupees for the whole of India. Madras imports about 13 million raw hides
mainly from Calcutta while her ¢xport trade in raw hides is negligible amoun-
ting to only 0'15 million pieces a year, 'The raw goods from Calcutts usually
arrive dry salted or arsenicated so that they could be preserved long before
being processed in tanneries,

The annual imports of riw skins (goats and sheep) are of the order of 12
million pieces and exports 2§ million pieces. As in the case of raw hides, the
largest imports of raw skins arrive by rail from other provinces such as Mysore,
Bombay, Central Provinces, Punjab and Nizam’s Territory. The United King-
dom, our largest purchaser of goat skins, took nearly two million pieces (1212
tons) in 1935—36 and Australia was the next best importer followed by United
States of America. Compared to goat skins the export trade in raw sheep skins
is negligible, Ceylon beinz the only regular purchaser of small quantities,

Twenty-three and a half million pelts consisting of 77 million hides and 15%
million skins represent the nett supply of raw stock available for tanning in the
presidency. Of thes» nearly a million hides and 13 mlliion skins undergo com-
plete tanning which convert them into finished leather, while the rest are pro-
cessed into half-tanned products, the so-called tanned hides and skins of the
export trade. The final processing of these unfinished goods is taken up in the
United Kingdom and other European countries.

The tanning process is an elaborate operation occupying a period of 5 to 6
weeks, and consists of liming, dehairing, fleshing, deliming, scudding, refleshing,
immersion in tan liquor, myr.bolam bath, oiling, drying, staking and fluffing.

By far the most important of tanning materials used in South India is the
bark of wvaram (Cassiuz auriculata), a small shrub® fairly common in many dis-
tricts especially Cuddapah, Anantapur, Chittoor and North Arcot. Mysore and
the Nizam’s Territory also produce very large quantities of the bark and export
considerable quantities to Madras. The stripping of avaram bark is an extremely
tedious process as the shrub has branches and twigs of only about % inch dia-
meter. Konnam (Cassia fistulata) is another bark largely used in tanning mixed
with gvaram in various proportions. Compared to avaram it is cheaper by

.about 33 per cent. Wattle bark, which was first imported from South Africa
* during the war, as the supply of svaram and konnam barks could not cope with

the enormously increased tanning of hides, has now become indispensable in
tanneries. It is more economical than aqvaram bark as 1 to 13 Ib. only are
required for tanning one pound of leather as against 3 Ib. of avaram, the price of
the two barks being almast the same.

‘The tanning contents of the three barks are as follows:—

Wattle bark .., 352
Avaran 155,
Konnam 10 to 127

The nnnual imports of wattle bark amount to 13,000 tons valucd at Rs. 13 lakhs.
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Tanned hides and skins. A littl: over 25,000 tons of tanned products consti-
tute the annual output of tanneries. On a small scale, the processing of hides
and skins is also carried on as a cottage industry, but the business is very much
on the decline. A quantity of 3700 tons tanned stock intended for re-export is
annually imported chiefly from Mysore und Nizam's Territory. The foreign
exports of tanned hides and skins from Madras constitute 85 to 95 per cent of
all-India exports and the Madras figures for the quinquennium 1931—32 to 1935—36
were as follows:—

Tons Value
Year N Rupeces
’ (000) (Millions)

BT P 145 471
1932--33 13'5 42°6
1933- 34 184 516
1934—35 170 48'0
193536 194 493

Exports during 1935—36 comprised cowhide (60%), Buffalo hide (6%), Goat
skins (15%), Sheep skins (15%). and Calf skins (5%).

The export trade declined considerably from 1931 to 1933 but recovered to
a great extent in the next three years. The United Kingdom is the largest
importer of Madrus hides and skins accounting for 85 to 90 per cent of th.e total
exports from the presidency. Other importing countries are ‘Japun. which l?ns
a special liking for low grade sheep skins and the United States of America
with a preference for buffalo hides.

Internal demand.— Allowing for imports and exports the nett supply of
tanned hides and skins available for internal consumption comes to 10,700 tons,
Of these a little over 3000 tons tanned hides constitute the demand for mhote
buckets (avalais) for agricultural operations. The rest of the tanned goods
supplemented by the nett supply of finished jeather are used up in the province
for the manufacture of products such as sandals, shoes, boots etc.

The production of finished leather in Madras is estimated ut 3400 tons. The
annual imports and exports are approximately 1000 tons und 400 tons respectively
leaving a nett balance of 4000 tons for local consumption.

Leather goods. From the available net supply of half tanned goods and
inished leather an outturn of 10 million pairs sundals and 5 million pairs shoes
and boots is estimated. The foot wear industry does not appear to be thriving
well as a result of cheap Japanese goods such as canvas shoes being dumped into
our country.

Prices. The slump in prices of all commodities including hides and skins
which set in 1930 continued unabated till 1933. 1In 1933 —34 there was a gradual
recovery which mare or less kept up though with temporary fluctuations until
the middle of October 1937. Since then the tendency has been dowaward.

Distribution.—The system of marketing followed in respect of tanned hides
and skins is to sell a portion of them against firm orders to England, America
etc., and to send the rest to the public auction at London for redistribution to
other countries. The exporting firms huve established their own marks and
qualities in foreign countries. Both in the direct order business and in the
London public sales, the quality tannage and other factors affecting the value of
tanned stock are known by the marks under which the goods are offered or
shippped.

The tanned stock especially tanned hides and special classes of tanned skins
sent to London, Sometimes in execution of firm orders and under the special

Ta U
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trade marks of the exporting firms and at others on consignment are re-
assorted and regrouped and sold by auction.

The absence of a common standard for the tanned stock appears to be a
weak point in the present system of sale, though such a standardisation is beset
with difficulties in view of the existence of various tannages and classes of
pelts in the province.

Suggestions for improvement.—Propagsnda to improve flaying in villages, and
training and licensing of flayers at slaughter-houses seem to be essential.
Mechanical flayers can also be introduced in suitable aress. Prohibition of
branding the animals by propaganda or by legislation if necessary will result
in the out-turn of better hides. The 1038 sustained by the country as a result of
branding is estimated at a million rupees per annum and the practice of bran-
ding can be confined to the less valuable portions of the body as ears and neck.

[n wet curing the salt applied is poor in quality and quantity. Research to
find out cheap, easily applicable and efficacious substitutes is necessary. It will
be helpful if the railway authorities include raw hides and skins under peri-
shable articles and provide wooden wagons for their transport.

Grading. —A conference of representatives of the Indian tanning industry
and marketing staff was held in July 1936 at Cawnpore and a workable system
of standard grades drawn up. Grading stations for hides have been established
at Agra, Delhi and Calcutta and about 136,000 hides were graded and marked
under the grading and marking act, under the supervision of the marketing
section, The gradual extension of a properly regulated system of grades and
standards to develop export trade and serve as a basis of marketing intelligence,
is being taken up.

A PRESS NOTE ON THE DESIRABILITY OF EXTENDING THE
CULTIVATION OF THE CASHEWNUT

The importance of the cashewnut in the economy of our province is not
adequately appreciated. The Government therefore desire to draw the attention
of the public to the following facts:-—

The magnitude of exports. The value of the cashewnut kernels exported in
1935—36 from the Madr:s Province was over two crores und eight lakhs of rupees.
During the same year the exports of cashewnuts from Bombay were valued at
twentytwo lakhs of rupees. The following figures collected by the All India
Cashewnut Merchants’ Association indicate that the consumption of cashewnut
keraels is still on the increise in the United States of America and Europe, and
that there is yet considerable scope for the exteasion of the markets in Europe
and India,

TABLE: L. Cashew kernec's exported ia millions of poands.

To Europe and other countries

Year. ToU.S. A. and consumed in India. Fotal.
Shippabla. Shippable. Non-shippable.

1925 15 10 025 275

1926 25 125 :

1927 40 150

1928 50 125

1929 75 200

1930 85 20

1931 90 25

1932 97 28

1933 113 27

1934 150 35

1935 230 55

1936 300 50
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Imports of raw cashewnuts I spite of the large production of the cashewnut
in Indiu, the supply of the raw cashewnauts does not appear to be adequate to meet
the demund of the cashewnut curing and processing industry, Uncured cashew.
nuts are therefore imported into India from Portuguese Fast Africa, Union of
South Alrica, and Kenya Colony. The value of the imported cushewnuts is over
twenty Takbs of rupees per annum, the share of Madras being to the tune of abont
fifteen takhs, [t is obvious (rom the following table that the imports are not
declining and that there is the necessity {or increasing the production in India
by extending the cultivation of cashewnut.

TABLE Il. Foreign Imports of cashewnuts.

Vear into the Madras Into the Bambay Total
ear. Presidency. Presidency. otid
B Tons, Rs Tous. Rs. Tons. Rs.
1934.-35 11925 1383640  Figures not avaifable.
193536 12,764 16,880,836 3532 4,43516 16,290 21,24,682
193637 11.035 14,438,660 6,278 8 86,038 17.313 2254718

The cashew kernel—a rich food. ‘There is stil) considerable scope for incress-
tag, if need be, the consumption of cashew kernels in Indin. The cashewnut is o
rich food containing 82 per cent. oil, 2'5 per ceat. ash and 21'5 per cent. proteins,
The true digestibility of the cashewnut protein is as much as 9623 and its
biological value is 725 as against 579 for the groundnut. [ts nutritive value is
further enhanced by the presence of vitumin A and B,.

The extension of cultivation. The cashewnuts are now groyn in ‘Travancove,
Cochin, Malubar, South and North Kanara, Ratnagiri and the ast Const of
Madras. 1t is one of the hardiest trees growing on laterite soils requiring neither
manare nor much of cultivation. In sandy and gravelley red soils, it can also he
grown. Dry lands which are unfertile and cunsequently unfit for regular cro-
pping with annual crops can be used for cashewnut planting.  For planting
cashewnuats pits 1< 1<) foot may be dug ot the commencement of the rains.
The pits should be 10 feet upart, but as the trees grow up, more space has to be
provided und the weak plants can be gradually removed leaving finally about
100 trees to the acre i e, a spacing of about 20420 feet. If the germinating
cashewnuts are picked up by crows, n nursery should be ruised and the seedlings
about one month old may be transplunted into the pits. Otherwise 2 to 3 nuts
may be planted directly into the pits and subsequently Jess vigorous seedlings
can be removed.  For the first three years, the land would have to be fenced to
keep eattle off. The trees will flower in the fourth or the fifth year snd fairly
heavy crops can be obtained from the tenth vear onwards. The loppings of the
branches of the trce can he used as fuel ; and it will be quite easy to obtain on
anaverage nuts worth Rs 54/~ per vear {rom an acre.

The Officers of the Agricultural Department will be glad to supply googd
seed und to advise prospective growers regarding the suitability of lands for
cashewnut caltivation.

CAMPAIGN AGAINST HYACINTH IN NIZAMABAD DISTRICT
{(From the Director, {nformation Burcau, H. E. 1. the Nizan’s Government. )

‘,‘Twa-ycars ago, a weed known as the Bengal Hyacinth wss observed in the
Nizamabad District. ‘I'his is a highly dangerous weed and, if unchecked in time
proves mostiexpensive and devastating to agriculture.  In Bihar and Bengal it
could not be eradicated even at an enormous cost. It was particularly likely to
play huvoe with agriculture in the Nizamsagar Froject aren. The uttention of
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Government.was therefore drawn by the Revenue authorities to the urgency of
the problem and a note of warning sounded to the eifect that if the weed was
allowed to grow, it would before long jeopardize ihe economics of the Project
itself. 1t was found however that the destruction of this weed could not be
accomplished by the efforts of the Gouvernment alone without the active co-
operation of the people themselves. Hence a scheme based on . * Voluntary
Service” was prepared to celebrate the 1st and 2nd of Khurdad (5th and 6th
April) as the Bengal Hyacinth Days when the sympathy of volunteers was en-
listed to remove the weed from the tanks, channels, pits, etc. Government
sanctioned two days holiday for this purpose so that the Government officials,
vakils und public-spirited men and women might join hands with the villagers
in the task of eradicating the weed.

Two days before the date, a largely attended meeting of officials and non-
officials was convened at the Town Hall where the objects of the compaign were
explained and after mutual consultations suitable zones were allotted to diffe-
rent officers. The general supervision of the work was undertaken by the First
Talugdar in colluboration with the District Suprintendent of Police while the
Second Talugqdars looked after the work in greater detail in their respective
spheres. The response of the public to the official appeal was splendid and nume-
rous ofticials and villagers stood side by side knee-deep in the mud picking and
throwing out the weed. For two days continuously large parties of volunteers,
both official and non-official, enjoyed themselves in the work of removing the
byacinth from tanks to channels. This wus the second year of the campaign
and it is felt that the weed this year has grown less. Similar campaigns, if
carried on regularly for 4 or i years, are expected to eradicate the hyacinth en-
tirely and to remove what is actually a terror for agriculturists in the area
commanded by the Nizamsagar canals,

Crop & Trade IReport.

Cotton, Raw in the Madras Presidency. The receipts of loose cotton at presses
and spinning mills in the Madras Presidency from 1st February 1938 to 17th June
1938 amounted to 242,654 bales o' 400 1Ib. lint as against an estimate of 488,600
bales of the total crop of 1937—38. The receipts in the corresponding period
of the previous year were 296,270 bales. 206,167 bales mainly of pressed cotton
were received at spinning mills and 26,776 bales were exported by sea while 56,471
bales were imported by sea mainly from Karachi and Bombay.

(Director of Agriculture, Madras.)

College Mews and Totes.

Students’ Corner. The College reopened on the 15th instant and students of
the 2nd and 3rd year classes have assembled after the summer vacation.

Personsl. On the eve of his departure on leave preparatory to retirement
of Sri. K. Krishnamurthi Rao, Assistant Sugarcane Expert, a farewell dinner was
arranged on the 28th May 1938 at the Officers’ Club. He left Coimbatore on the
1st of June. A large number of his friends, including members of the Sugarcane
Station were present ut the Coimbatore Railway Station to see him off.

Several friends of Sri. M. U. Vellodi met him on 11—6—38 at a dinner party
arranged in his honour on the eve of his transfer to Tellicherry as Assistant
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Director of Agriculture. The Managing Committee a;xd the Editorial Board of
the Madras Agricultural Students’ Union had the pleasure of meeting him at a
tea party on the 10th June 1930 in the M. A. S. U. Hall.

Sri V. Ramanathan, Cotton Specialist and the Vice-President of the Madras
Agricultural Students’ Union who had been to study electro-culture at Mainpuri
left Coimbatore on 26th May and returned on 23rd June 1938, The Union is glad
that the Madras Government have taken the early steps in the matter of availing
itself of the opportunities for study offered by the U. P. Government.

We are glad to learn that Rao Bahadur T. S. Venkataraman, C. I. E., Imperial
Sugarcane Expert, has been elected by the Indisn Science Congress as its
representative at the forthcoming meeting of the British Association for the
Advancement of Science to be held in England in 1938.

We are also glud to note that Sri. K. C. Naik, Superintendent at the Fruit
Research  Station, Kodur, has been selected as a delegate to the International
Horticultural Congress to be held this year in Berlin.

Birth-day Honours. We have much pleasure in recording that Sri. K. Ramiah,
Paddy Specialist, Madras, now Offg. Director of the Institute of Plant Industry,
Indore, is honoured with the title of M, B, E. in the recent Birthday Honours.

Visitors. The Director of Agriculture. Madras returned to the Fstate on
the 30th May and was camping here till the 6th instant when he left for Tirupur.

Sri. N. S. Varadachari, Parliamentary Secretary to the Honourable Minis-
ter for Agriculture and Rural Development accompanied by Sri. Sankerlal
Banker of Ahamedabad visited the Institute on the 30th of last month,

The Honourable Minister for Agriculture and Rural Development nrrived
in the Estate and had a few hours stuy on the 2nd instant.

Sri. V. K. Ramaswami Mudaliar, Zamindar of Chevyur and Honourary visi-
tor to the Agricultural College visited the College on the 28th May 1938.

Dr. Coleman, Retired Director of Agriculture, Mysore, and Rev. A. F, A,

"Nendoerffer of United Lutheran Church Mission, paid a visit to the Institute

on the 10th.

A party of 8 post-graduate students of the I'mperial Dairy Institute, Banga-

lore in charge of Mr. H, C. Verma I. D. N, N. D. D. (Scot) visited the Institute
on the 14th June 1938.

The members of the selection committee consisting of Mr. P. H. Rama
Reddi, Director of Agriculture, Mr. R. C. Broadfoot, Principal of the Agri-
cultural College (ex-officio), Mr. Mahboob Ali Beg, Mr. N. Ranganadhan, Rao
Sahib S. N. Ponniah Gownder and Mr. P. S. Nambiar tnon-official members)

interviewed here the caudidates for admission into the Agricultural College
on the 23rd. inst,

Announcement:- Association of the Upper Subordinate Officers. The Secretary

~of the Association of Upper Subordinate Officers of the Madras Agricultural

Department writes:‘-— * The annual General Body meeting of the Association of
the UPD?r Subordinate officers of the Madras Agricultural Department will be
held during the * College Day Week * about the last week of July 1938, All mem-

bers who happen to be at Coimbatore at that time are invited to be present for
the function .

Weather MReview—mAY 1938,

RAINFALL DATA

- 8 » = ’ | 8 7}
=¥ {Depar-| & E‘ = S (Depar-| 8 ;
. ure |'a sosls . S [ ture | =
Division| Station g a ;rom % g Division Station .g. € | from 3 §
<} |normal | g = <% |normal| &
= @l~3 b @ =3
i s |Gopalpore 64 | +4'4 79 Eouth Negapatam 1'5] -01 1 14.5
Circar Cagngl;patam 50 | +24 63 Aduthurai * 0-2 -18 6'5
Vizagapatam | 12 | -08 | 33 Madura 20 -09 85
Anakapalli* 25 | +01 39 Pamban 00| -08 | 11'1°
Samalkota*® 00 00 00 Koilpatti* 19| -01 ] 139
Maruteru* 30 | +16 30 Palamkottah 01 -15 | 134
Cocanada 21 [ +01 28
Masulipatam | 41 | +28 41 :
Guntur® 18 | -04 18 |West Trivandrum 27| -58 171
Coast [Cochin 67 ~-50 | 119
Ceded |turnool 12 1 +01 211 Calicut 781 -07 1 182
Dists. {Nandyal” 02 ] ~-13 05 Pattambi * 6'4 +23 | 156
Hagari * 26 | +07 38 Taliparamba*| 89| +68 | 152
Jiruguppa’ 35 (+20 40 Kasargode * 1271 +26 | 164
Bellary 07 | -13 | 20 Nileshwar* 155 | +63 | 202
Anantapur 19} -02 | 22 Mangalore 156 | +94 | 199
Rentachintala| 00 00 00
Cuddapah 09 | -07 09
Anantharaju- Mysore |Chitaldrug 1Y2 -29 32
pet* 09 | -07 10 End R{:ngalore ! (2); - gg g;
. . 0 . oorg {Mysore oo -7 '
Carnatic 1:1‘;]&2;: g? - (1)8 %? Mercara 08| -49 | 83
Palur* (1)7 -(l)f Z: ;
Tindivanam*® | 16 | +0° « [Hills  [Kodaikanai | 43| -17 | 126
Cuddalore 02 ) -05 | 64 Coonoor | 00
Central |[Vellore 20 | -03 | 24 Ootacamund®; 35 +16 ) 104
Salem 17 | -30 42 Nanjanad* = 18| -04 67
Coimbatore -2'4 28
Coimbatore ‘
AC&R 1|02 | -31 24 '
Trichinopoly | 22 | -08 | 44 !

Meteorological Stations of the Madras Agricultural Department.

@ Urom average rainfall for the month calculated upto 1935 published in
the Fort St. George Gazette,

Weather Review for the month of May 1938,

A temporary advance of the Southwest monsoon appeared on 12th in the
Southwest Arabian Sea and in the south Bay of Bengal and remained active aver
that region till 14th. On 15th it became weakened in the southeast Arabian Sea.
In the south and central Bay of B2ngal the monsoon remained active till 20th and
later over the region from the Andamn sea to the head of Bay of Bengal till
23rd. On 26:h the monsoon again strengthened in the southeast Arabian Sea and
appeared on the Malabar coast on 27th where nearly general and locally heavy
rain fell.

On 28th a low pressare area formed in the central Arabiun Sea and lay off
Konkaa and Kanara coast on 29th. Later it intensified into a depression with
centre at Lat. 16°N, Long. 63°E and remined statioaary till 31st.

General and scattered thundershowers occurrad on many days of the month in

pirts of Hyderabad, Mysore, Malubar, Southeast Madras, Deccan and North
Madras Coast.
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Rainfall was in Jarge excess in parts of Westcoast and Circars while it was

in large defect in parts Jaraatic, C ;
and Coorg, parts of Caraatic, Central and Southern districts, in Mysore

Chief falls;—

Mangalore 48" on Ist
Nileshwar 54"
Kasargod 41" on 27th.
Pattambi 34"
Taliparamba 51"

Weather veport for the Research Institute A. C.R.L
Report No. 5/38

Absolute maximum 97'8°F
Absolute minimum : 71 S”F.'
Mean maximum 95-8°F,
Departure from normal +1'0°F.
Mean minimum 74'5°F,
Departure from normal +04'F
Total rainfall 020"
Departure from normal 3:07”
Heaviest fall in 24 hours 010
Total No. of rainy days 2days.
Mean daily wind velocity 3.2M. P H.
Mean humidity at 8 hours 6177,
Departure from normal - 9‘97:

fall ?:x:;:l;rt): Usuval hot w_eather conditions prevailed and there wasa marked
a5t ook Tlr:nperature owing to the adveot of the southwest monsoon in the
whils the‘mea elt]neat.x ‘maximum and the mean minimum were above normal
the Best ar tl:l lum:dxty was far below. The skies were heavily clouded during
Rainfoll totalleed 8?;0:veek and least clouded during the second and third weeks.
by and was far below normal by 307°. Lightning and thunder
urred on most of the days of the moath. PV.R &P G

Departmental Notifications.
Posting.

Sri G. L. Narssimha Rao, Assi i
! ,» Assistant Agricultural Demonstrat i
wark in the Vuyyur Sugar Factory area. or. 18 pasted for

Transfers.
Name of officers From To

Sri l!§ V. Gournagamurthi A D. Atmakur A. D. Samalkota.
" v, Achutharama Raju A. D, (On leave) A. D. Kandukur,
n V. G. Venkataramana Rao A. . Kandukur A. D, Ongole.
» A. Ramadoss Offg. Asst. in Cotton,

i Coimbatore A.D.B .
» M. Subramania Chetty Offg. Asst. in Cotton, eltary

Coimbatore A. R, S, Nandyal,
Offg. Asst. in Cotton, ’

(On leave) A. D. Koilk
» S. V. Ramachandran A, D. Mudukalathur A.D. Tenk:snif]a

Bennet P. Masilamany A, D. (On leave) A. D. Tirupathur

» G. Konda Reddy
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.. N. Annaswami

, C.Jagannatha Rao

A. D. Tirupathur
(Ramanad) A, D. Nandigama.
Gazetted Asst. in Cotton Asst. in Cotton,

Scheme, Coimbatore A. R. S. Nandyal.

,,» P.Satyanarayvana

A. D. Kadiri (On leave) A. D. Markapur.

» D. Panakala Rao A. D. Nandigama A. D. Bezwada.

., C.Bhujanga Rao A. D. Ananthapur A. R. S, Anakapalli.

» V.S, Rangacharlu A. D. Cuddapah A. R. S. Guntur,
Leave.

Name of officers

Period of leave

Sri K. V. Gourangamurthi, A. D, Atmakur,

. K.Sivasankara Menon, A. D,
Perintalmanna.
. G.Konda Reddy, Offg. Cotton Assistant,
Nandyal R. S.
* A. Ramadoss, Offg. Cotton Assistant.
,» D. Panakala Rao, A. D., Bezwad.
+ L. Narasinga Acharayar, A. ., L'onaeri.
. M. R, Balakrishnan, Asst. in Chemistry,
. Coimbatore.
»» P.K. Kunhiramaan Nambiar, A, D, Satur.
.» M. Somayya, F. M. A, R. S, Nandyal.
» 1> Bapayya. A. D.. Bezwada.
. M. U.Kondal Rao, A, A. D,, Vinukonda.
» T.Seshuchalam, A. D., Ongole.
» L. K. Narayana Ayyar, A. D., Shiyali.
« M. Nuarasimham, A. D., Guntur.
w 3. Venkatarama Ayyar. A. D..
Conjecvaram.
. R.Venkatarama Ayyar, A. A. D,
Vridhachalam.
» A, B. Adishesha Reddy A. D.. Tadpatri.
« N. Anpnaswami, A. D.. Tirupathuc.
« A, K. Ganesa lyer. A. D.. Puramakudi.
Mohbammad Ali Sahib. A. D., Puthur.
U. B. Mohammad Abbas Sahib, A. D,
Tirupathur (N. A))

Extension of 1. a. p. for 23 days from
21—5-38.

L. a. p. for | month from 5--6—38,

L. a. p. for 1 month from 13—6—38.
L. a. p. for 1 month from 1—6--38.
L. a. p. for 1 month from 1—6—38.
L. a, p. for 1 month from 25-5—38.
Extension of 1. a. p. for 1 month

from 1—6--38.
a. p. for 2 months from 1—6—38.
a. p. for 1 month from 1-—-6—38.
a. p. for 1 month from 1—-6—238.
a. p. for 1 month from 18—5—38
a. p. for 2 months from 25-5—38.
a p for ] menth from 26--5—38.
a. p. for 22 days from 9—5—38.

~ Frercocr

. a p. for 2 months from 25—5—38.

. a. p. for 1 month from 2—6—38.
a. p, for 2 months from 21—4—38.
a. p. for 1 month from 9—6-—38.
a. p. for 3months from 23—5—38.
a. p. for 2 months from 19—-5—238.

ceerre

-

. a. p. for 1 month from 9--6—38.




Agricultural College and Research: Institute,

Coimbatore.

ADDITIONS TO THE LIBRARY DURING MAY 1938
A. Books.

1. Bibliograp’y on Land Utilization, 1918-1936. Bercaw, L. O. & Hannay, A. M.
(1938). 2. Plunined Mixed Farming (in Pualesting). Elazari-Volcani, 1. (1938). 3. The
Coconut (A Monograph). Patel, J.S. (1938). 4. Fcomomic Botany: A Text-book

useful Plants and Plant Products. Hill, A, F. (1937). 5. The Rust Fungi of
:{cu'scalavxd. Cunningham, B. H. (1931). ¢ 6. Further Upward in Rural India.

atch, D. S. (1938). 7. On Quantitative Thinking in Economics. Cassel, G. (1935).
8. [Insect Enemies of Books Weiss, H. B. & Carruthers, R. H. (1937).

B. Annual Reports & Proceedings.

1. Statistical Abstract for British India with Statistics, where available,
relating to certain Indian States from 1926-27 to 1935-36. 2. Proceedings of the
United Planters’ Association of Southern India, 19372. 3. Annual Report of the
Indian Central Cotton Committee, Bombay for 1936-37. 4. Myscre Agricultural
Cslendar. 1938 5. Gwalior Agricultural Department Annual Report for 1936-37,
6. Bristol, Long Ashton Agricultural and Horticultural Research Station Annnal
Report for 1936. 7. Review of the Oilseed, Oil and Oil Cake Markets for 1937.
8. World Consumption of Wool, 1937, (Eng. Imp. Econ. Comm. Pub). 9. Chemi-
cal Society (London) Annual Reports, 1937, 10. England Imperial Institute
Annua! Report, 1937, 11. Enuland National Institute of Agricuitural Botany,
8th Report and Accounts, 1936-37. 12. Yearbook of Agricultural Co-operation,
1938 13, Malta Agricuitural Department Aanual Report, 1936-37. 14.. Northern
ri'Rhodesia Agricultural Department Annual Report, 1937. 15. Jamaica Depart-
ment of Science and Agriculture Annual Report, 1936, 16. Arkansas Agr. Expt.
Sta. 49th Annual Report for 1936-37. 17. Proteediggs of the 57th Annual Meet-
ing of the Hawaiian Sugur Planters’ Association, 19'_'37; -18;. Kansas State Board
of Agricuiture, 30th Biennial Report. 1935 & 1936, '19. Maryland Agrl, Expt. Sto.

Bl Annual Report, 1936=37. 20. New Jerséy -Agel. Expt. Stn, S8th Annusl
Report for 1936-37. 21. South Carolina Exgeriment Station of Clemson Agri-
cultural College Annual Report for 1935-37. 22. United States of America
Secretary of Agriculture’s Annual Report for 1937. .

C. Bulletins, Memoirs, Etc.

.. 23. Oil Milling Industry. Madras Industries'Dep. Buil. 29.. 24, Tables show-
ag composition and nature of Soils under.Middur and Cauvery Branches.
Mysore Agr. Dep. R.port Ser.No.2. 25. Manufacture of Khandsari Sugar asa
Cottage Industcy in Bihar. Rikar Agr. Dsp. Bull. 2. 2. - A List of Medicinal
Herbs, Indigenous and Exotic, that can be cultivated in Ceylon. Ceylon Agr. Dep.
Bull. 91. 27. Long Staple Cottons in Egypt; & 28. A Study of some Aspects of
the Fruiting of Cotton. Bgypt Royal Agr. Soc. Bull. Nos. 33 & 34. 29. Honey and
#ome of the ways it may be used; & 30. The Improvement of Burn-out Lands
in Southern Saskatchewan. Canada Agr. Dep. Fub. 501 & 600. 31, A Summary of
Existing Rural Land use L-gislation in Mennesota; 32. Recent Policies De-
signed to Promote Farm Ownership in Denmark; & 33 Recent Trend Towsard
Diversified Farming in Southern Cotton Areas. U, s. Agr. Dep. Land Use Planning

;
b



L-12

Llectric Power for Irrigation in Humid Regions.
i 35. - Inberitance of Rest Period of Seeds and
certaiu other characters in the Peanut: 36 & 37. Florida Citrus Prices, I & 11
38. Cold Storage Studies of Florida Citrus Fruits. Fiorida Agr. Exp. S'tp,u Bull.
314 ;3.15,3176"316. 39. A Preliminary Study of the Effect of cultivation on
certain chemicaf and physical properties of some south Dakota Soils. & Dakota
A. E. S. Bull. 314. 40. Diseases of Cabbage and Related Plants: & 41, Fire-
Protective Construction on the Farm. U S. Agr. Dep. Favmers' Bull, 1430 & 1590

.

Pub. Nos. 15. 15 & 17, M.
IHinois C. R.E. A, Bull. Vol. VII, 2.

D. Circulars, Leaflets, Etc.

42. Collar Rot in Sugarcane; 43. Red Rot of Sugarcane: 44. Sugarcane,
{.iorers and How to Control them; 45 Rice Case Worm (Nymphylo Dopunctalis)
& 46 Swarming Caterpillars in Paddy. Assam Agr. Dop. Lsuflat Nos.4:5:6;7

& 8 of 1938
E. Reprint.

Some Applications of Statistical Methods to Agronomic Experiments. (Rept.

from the Jrl. Amer. Stat. Assn. 1930). Richy, . 0. (1930).

The Madras Agricultural Students’ Union.
PATRONS

V. Aremugam Pillai, Sundaikamuthur, Coimbatore District.
Dewan Bahadur C. Arunachala Mudaliar, Zamindar of Chunampet, Chingleput

“Londd Govindoss, Madras,

[District

A. M. Kalinga Rayar, Zamindar of Uttukuli, Coimbatore District,
G Roja Sree Krishnachandra Gajapati Narayana Deo, Maharsjah of Parlakimidi,

) Ganjam District

V. Madhava Rajah, Kollengode, Malabar District.

Sir A. P. Patro, Berhampur.

T. A. Ramalingam Chettiar, Coimbatore.

Sir C. P, Ramaswami Ayyar, Trivandrum.
Dewan Bahadur C. S. Ratnasabapathi Mudaliar, Coimbatore.

M. Sambanda Mudaliar, Coimbatore.

Veerarayen Thirumalpad, Nilambur, Malabar District.

V. C. Vellingiri Gounder, Coimbatore.

Raja Sir Venganad Vasudeva Rajah, Kollengode, Malabar District
Dewan Bahadur C. V. Venkataramsana Ayyangar, Coimbatore.

R. Jeevandas, Varnasi, Parlakimidi.
G. R. Hilson, Norwich, England.

Sri Ramachandra Ananga Bhima Dev, Kesari Gajapathy, Rujah Saheb of

Bodokbemidi, Berhampore, Ganjam

THE OFFICE BEARERS FOR 1937—38
R. C. Broadfoot, Principal, President, Ex-officio.
V. Ramanatha Ayyar, Resident Vice President.

M. U. Vellodi, Editor.
M. A. Sankara Ayyar, Sccretary.

COUNCIJIL (15 Members).

President.
..Resident Vice President.
Editor,

Secretary.
Mofussil Vice Presidents.

K. Unnikrishna Menon. .
Reo Bahadur G. Jogi Raju Garu.
V. T. Subbiah Mudaliar,
Mofussil Mombers.
.K. Gopalakrishna Raju.
. A.Chinnathambi Pillai.
. A. Chidambaram Pillai.
(Vacant).
Residant Membars.
" Rao Bahadur S. Sundararama Ayyar.
Rao Sahib T, V. Rajagopalacharyar.
- V. Muthuswami Ayyar.

K. V. Srinivasan (Student).

MANAGING COMMITTEE (9 Members).

Resident Vice President.

Secretary.

Editor. .
P. A. Venkateswara Ayyar, Manager.

. ) ) «
T, 8¢ Laxshmanan, Treasursr.
“C. S. Krishnaswami, Member.

C. Jaganatha Rao, )

C. Rajasekhara Mudaliar; ,,
S. K. Jogi. (Student). :
EDITORIAL BOARD (7 Members).
Editor. - T
Secretary.

Manager.

J. S. Patel.

M. C. Cherian,

K. M. Thomass.

R. Visvanathan (Student).

2

Editor: M. U. Vellodi, L. Ag.
Printed at The Schelar Press, Palghat.



	94522_Page_01
	94522_Page_02
	94522_Page_03
	94522_Page_04
	94522_Page_05
	94522_Page_06
	94522_Page_07
	94522_Page_08
	94522_Page_09
	94522_Page_10
	94522_Page_11
	94522_Page_12
	94522_Page_13
	94522_Page_14
	94522_Page_15
	94522_Page_16
	94522_Page_17
	94522_Page_18
	94522_Page_19
	94522_Page_20
	94522_Page_21
	94522_Page_22
	94522_Page_23
	94522_Page_24
	94522_Page_25
	94522_Page_26
	94522_Page_27
	94522_Page_28

