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EDITORIAL W]

The Madras Agricultural Department : Leorganization of Circles.
Orders for the reorganization of circles have recently been issued. The
changes affect the administration of the propaganda activity of the Dapart-
ment. The number of cirzles have bzen reducad from eight to four and
conszguantly four nosts of Dzsuty Directors have bzan abclished. Threa
new posts of Assistant Directors have bezn created, increasing the cadre
from ten to thirtasn. With the provision of an agricultural demonstrator
practically for every taluk, it bazams= very necessary to have more Assistant
Directors for efficient sudarvigion and quidanca. This has been achieved
without any additianal burden t5 the tax payer. Now an Assistant Director
will b2 in charge of routhly two districts with about eightesn to twenty
demoastrators under him.  The jurisdiction of tna Daputy Directors has
been widened fron thre> districts 15 six districts. Whether it will be possible
for them to COP2 U with extra wark is a point which tim= alone can answer.
Their work has baen lightened a bit by the transfer ofsoms of the Agricultural
Research Siations to the Assistant Direztors of Agricultyre. This wil]
cartainly enable the Assistant Dicaztors to test thair ideas on the research
stations in tha first instanca, [tis hopad that with th= transfer of these
ctations, they will sirve the raspactive tracts mora fully.  Freguent transfers
of the Assistant Directors would 16 somz extant affec
on these stations ; and wa trust that suitable steps

t the continuity of work
will be taken to avoid
s tendency. In this connection attention may also be drawn to the

ossibility of utilizing larger areas on some of the farms for the production
of improved sesds. Expariments which are not likely to immediaiely benefit
the public can as wall be okt out, and more area can be devoted to the
production of szed. Befsre laying down an exparimeant it would be desirable
1> estimate the additional cogt of a treatment {manuria} or cultural) that iy
proposed, so taat in ng case o treatment is included] the coct of which cann~t
ba recompensatad through probable gain in yield.

Given a definjte Programme of work basad an needs of the taluk, the

h items which can be readily translated intn
fiel 1 practice, caniinuoys endeavour by ths Daputy an- Assistant Directorg
2 improve the technique of Propaganda and whol-

~haarte support on the
part of the public the cutlaok  for the aqgriculfiral Improvement of the

eoncentration of attentisg on gy

province is rrigh:,
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, T re
For the benefit of our readers, the revised territorial jurisdictions a
reproduced.

Deputy Directors. Assistant Directors of Agriculture.

Headquarters. Jurisdiction.
1 Circle with headquarters A
at Cocanada 1. Vizagapatam Vizagapatam.
2. Rajahmundry Fast Godavary.
West Godavary.
3. Guntur Kistna, Guntur, Kurnoc!
(2 taluks of Cumbumand
Markapur).
I Circle with headquarters 4. Nellore Nellore, Chxttoor. 3
t Cuddapzh taluks of Kalahasti,
ol udaep Puttur and Tiruttani).
5. Cuddapah Cuddapah, Kurnool
(7 taluks).
6. Bellary Bellary, Anantapur.

. St. Thomas Mount Chingleput, Chittooxr 6
taluks), Madras District.
Tanijore, South Arcot.

~J

Il Circle with headquarters 8. Cuddalore
at Trichinopoly

9. Madura Trichinopoly, Madura.
10. Tinnevelly Ramnad, Tinnevelly.
IV Circle with headquarters 11. Vellore Salem et
at Coimbatore Notth Arcot.

Coimbatore, The Nilgiris.
Malabar, South Kanara.

12. Coimbatore
13. Tellicherry

STUDIES IN THE MILLET
PANICUM MILIACEUM, Linn.

By G. N. RANGASWAMI AYYANGAR, B. A, F. N. I, [, A, §

Millets Specialist,
and
P. KRISHNA RAO. 1. Ag, Assoc. I. AL R. I,

3
Assistant, Millels Dreeding Station, Colmbalore.

Introduction. The botanical name of this millet Panicum miliaceum is
derived from the old latin word Milium which means millet (Blatter 19385).
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 India it has ditferent names in ditferent lanquagas. In North India it goes
under the names Chehna, Chiviee, Bansi and Vari. In South India Variga
(Telugu) and Panivaragu (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 an the Central Provinces, Bombay
and Madras. The area that this millet occupies in the whole of India is not
available. In the province of Madras its area could be computed to be in
the neighbourhood of 00,000 acres. There are two zones in which the
main areas of the crop are concentrated, namely the Guntur zone comprising
Kistna, untur 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. [ts
origin is undoubtedly in the old world. Williams (1899) sugqests an
Egyptio - Arabian region as the home of this millet. Burkill (1935) states,
"Vavilev (Pull. Appl. Bot. and Plant-lreeding, 26, 1926, P. 180) calls
attention to the way in which its rapid growt'i serves the nomads whose
sojourn in one place is apt to be short, and he sugqests that it was brought
westwards {rom that areat home of nomads, the centre of Asia, and has
already cbtained a large place in the agriculture of the Slavonic regions of
eastern Europe in Roman timas”. Werth (1937) mentions, " after a con-
sideration of the varions theories ot Vavilov, Schiemann, etc,, it is concluded
that the probable spread of this millet started from a broad girdle i
North China, through Central Asia, South Russia into Middle Eurcpe ™.
Crozier (1894) is of opinion that this crop was introduced into the United

States of America from the old world and Brandon (1939) beliavas that the
Russian cmigrants bronght this over with them. ‘
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Uses. This millet is characterised by its short period of maturity which
makes it very suitable as a catch crop. It has a very low waler reguirement
{about two-fifths of what is required for wheat) and is able to evade drought
by its quick maturity (Brandon, 1932). In the novthern coastal districts of
the Madras presidency it is raised as a dry land crop. It is sown in the late
sowing season {Ootober ~ Novamber) and yields about 500 1b. of grain {0
the acre. In the southern parts of the presidency, it is raised in the cold

{dewy) weather, invariably as en irrigated crop, when it yields close on
1000 L. of grain par acre.

In the old world this millet is cultivated for its grain which is used as
human food.  In India it is husked, cooked and ea‘en like rice (Watt, 1901).
In America it is used chiefly as a forage crop. Bailey (1822) mentions the
following uses of this 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 mature. It is fed particularly to hogs. This practice gives
it the name ot hog millet. It is also an excellent poultry feed. Iis protien
content is almost as good as wheat.”

Botanical Deseription. Hooker (1875) and Blatter {1935) have descri-
bed this millet. In the following brief description we have freely drawn
from them and have incorporated our special observations. Pawnicum
miliaceum, L. belongs to the tribe Panicar, in the natural order Graminae.
Itis a herbaceous erect annual with a tendency fo tiller freely, growing up
to a height of 2—4 fest. It is 1zaty often up lo 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 silky hairs. The leaf blade and sheath
are very often covered with long hairs arising from conspicuous tubercles.

The panicles are slender, usually curved and nodding with long
slender branches which are much divided even up to the hifth degree. The
main axis s 6 to 10 inches long and from this 10 to 15 primary branches
arise often singly, and sometmes in whorls of twa or three along the length
of the axis. The lower primary branches are longer and heavier than those
higherup. 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 1" long and have 4 glumes which are glabrous, unequal, cuspidate
and prominently nerved.

Glume L. is small and is about ? the size of Glume 1.

» II. is almost as big as Glume 111

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

» IV. is broadly ovate, turgid and cartilegenous. The palea is

of similar material. These enclose a full flower consisting

of three stamens and one ovary with two plumose styles.
There are two fleshy ladicules.
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The kernel is firmly surrounded by the indurated shining glume and palea
which are often colourad. The 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 wers 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 appzarance of the tiv of the panicle at the collar of the flag,
to its complete em=-g2nca from th= {lag sh=ath it takes about one week. The
opzning of th2 matura tlowars do=s not wait for the complete emergence of
the panicle. The flowzrs which are at the 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 itg
flowering, though the bulk of the glumes open within the first week. Flowers
open bztwsen 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
tllernf Tne anthers crowd in a column at the mouth of the slit and gradually
slip out fron betwz2n ths 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 tirst appearance at the slit of the glume. This
however varies with weathar conditions. If the forencon is very hot, the
dehiscence is almoast simultanesus with the appearance of the anthers. It
the weather is cloudy, the dzhiscancs of the anthers is delayed by about a
minute. In such weather, the flower opens later and the glumes keep open
longer. A flower opens and closes in 5 to 7 minutes normally, depending
however upon the weather conditions. The stigmas and anthers remain out-
side when the flower closes.

This millet is as a rule self-fertilised, though a very small amount of
natural crossing does occur. The little intarval between the opening of the
fl swer 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 ard Roy (1923) studied
the pollination of same lesser millets in the Central Provinces and were ‘of
opinion that they ware mostly self-pollinatei. Knuth (1909) mentiong that
stigmas and anthers protrude simuitaneously and that the anthers approach
the stigmas when the glumes close so that crossing is favoured at firgt and
automatic selt-pollination is possible later on. In Russia, Beloy (1914) finds
that pollen is shed within the flower before it actually opens and that sgelf.
fertilisation is invariable. He states that some natural crosses have also
been met with by some workers on this millel. In Poland, Lewiki (1921)
confirming the statements of Belov, notes that the opening of the flower
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lace from about 8 a. m to 1 p m. and was O{ Cplnlon that t
dKes p . . ' : ’
natural Cr Ossing that occurs iS Caused bY l]lSeCtS ay ld nol l)y w ll(i

. o e opening
Artificial hybridisation. The very short mtewa-lfb-etlwcer;)r;sit:g a pmatter
of the flower and dehiscence of the anther makes artiticia e there 15
of very great difficulty. Emasculation has to be ]done Yx:);mgman 4 Roy
any risk of taint from the readily available pollen. by passing
(1923) found that the slight pressure on mature flgwer; c o ;nmg of many
the earhead through one's closed hand resul'ted 1An the Eserved that on
mature flowers. At the Millets Breeding Stat-lon it was ]o e oy than
windy days a large mass of flowers opened s1mu1tanzous ’; however found
usual. This earlier opening under pressure of han wawanted was 3 litll2
not to be early enough for safe emasculation. What t\,:las dehiscence of the
more time between the opening of the glumes and the SOt sk not
anther so that the emasculation could be done saielY facl:m sollen available
only from the pollen trom the same flower, bu't a SC;h r S fead. noting the
at the usual time of mass flowering. By examml.ng e N i,ztliv;(lfl(tl Jlowers
mature flowers likely to opzn that day and passing Sl}j to induce them to
gently between the thumb and fore-finger it was poss! if opening. Flowers
open out earlier, by even an hour before their du.e hlmf T anthers in
tske about three minutes to open afler fhe mamE s 1(::f;scu]ation is done
this case take a little longer time to dehis.ce and the ; s similar way-
quickly and sately. The desired pollen is a}so seC\;rWith * aronts whose Fi
This method is essential for designing crossing Wlor. o ocessful crossing-
characters cannot be depended upon to give a clue o pigmentation whose
But in the case of such known characters as purp ?t pwgill be simpler to
dominance over the green throughout is well k.nown,' ! detail elsewhere in
adopt the contact method of crossing descrlbéd Am angar, 1932). This
connection with Eleusine coracana (Rangaswami 35?)‘), in Th’P case of this
method has been successfully used by Kadam (19 i 2
niillet.

1 instances
While at this subject of anthesis it may be rfe?ordfed tnitau?{diemer, b

have been met with in which the third glume which t;s u;ehisced e hed
borne 3 stamens. These stamens were normal and they e forestind
their pollen after the anthesis of the bisexual ilowe.r-h e e groin
floral abnormality is the presence cf a {ifth'glume w1}t1' a pas 2 N i 3
in between, producing two seeds in one splkelfat. 'I; is wémd 2 oo In his
sample of seed from Russia (Belov, 1916). The jgine T o teal
instance are absolutely like the fourth qlum.e and its pSUCh e alities
axis is slightly prolonged and an extra g'ram bo'rrr;‘e. e his
occur mostly in the tip florets of the panicles. eh el he
doubleness is not constant in all the plants, nor ear ebse,rved P ingle

ikelets. Ten is the largest number of double grains o o e grains
o I andom sample of 50 heads only 21 showed ‘ o oy in
he{fd. e :i from one to 10. Most of the heads showed this dolu o
Wthhrrtav?gipikelets cnly.  When double, the grains are small anc
one O >
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set. Beyond being an interesting curiosity there are no econ

omic possibi-
lities in this doubling.

INHERITANCE STUDIES

The study of tha inharitance of the characters of this plant is in pro-
gress at the Millets Breeding Station. The mode of inheritance of the three

characters—Purple Pigmentation, Hairiness, and Giain Colour is presented
below.

Purple Pigmentation. As in all cereals, in this millet also there are
types with and without purple pigmentation. This mille! being slender and
the manifestation of pigment sparse, the pigment is naot prominent. A close

examination has to be made of the various parts of the plant to determine

accurately the distribution of the pigmant. That the pigmented condition is

3

a simple dominant to the green-throughout condition has been published.
(Rangaswami Ayyangar, 1927, 1928 and 1934) Kadam (1935) confirmad
this observation. Since publishing the above, many types of this millet have
been under observation. In addition to the grezn throighout type, twa
purple pigmented typas have been mat with, viz., (1) Purple type—young
plants occasionally purple on lower leaf 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 purpl
The commonest South Indian types are the Purple ones.
green-throughout are poorly representad.

met with in varieties frem China and Russia.

e tinged.
Types that are
The TLight DPurple type is only

As irr the case of Rayi (Elewsine coracunsy)
Krichna Bao, 1931) a factor (P) produces the
type met with in the Light Purple group.
factor (1) results in the ordinary Purple w
PPIL, the constitution of the Light Purp]
Grean-throughout may b2 allelomn

(Rangaswami Ayyangar and
basic purple pigment of the
Tne addition of an intensification
hose geneiic constitution is thus
e being (PPii). Plants that are

rphic to either of these purple pigmented
types. The presence of purple is a simnle dominant ¢

to its absence resulting
in a plant that is Green-throughout. The presence of the intensification
factor (1) is a simple dominant to its absence, (i). The (1) factor can mani-
fest itsdlf only in the presance of (P). This factorial interpretation explaing
the 9 :3: 4 ratio of Purple, Light Purple and Green-thr
crosses designed to throw light on the inheritance of th
from the cross is presented in the following table. (
the abbreviation P. V. stands for P

oughout met with in
ese factors. The datg
Table I). In the tableg
an:varagu, the Tamil name of this millet.
Hairiaess. Hairiness is a characteristic of thig millet. This hag been
noted in all the descriptions of this plant by various systematic botanistg. It
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, .

' varietizs could he classified intn
tour groups according ta their hairiness :
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i irs are
(1) The densely hairy type. This is the most haxrs ;ypf.Sh;z:;‘rsstem'
dengely distribut>d on both the surfaces of the leaf, on t ;3 :d she m.e o
node and panicle branches. The hairs are about 3 mm- (;)hg,' o e eare
ceen on the leaf sheath. There are, on the average 4(1) — ?lrioun;‘ B e
cmn. on the surface of tas leaf gheath and th» safne n:,m1 @.f 1;“5
upoer surfazs of th= l=aves. Pure lin= P. V. 14 is typlca' o .

TABLE I. fnheritance of Purple Pigmentation.
CROSS XX,

s

Pigment Groups

e

T TG Green-
Generation P. V. No Light hout.
3 Purple. P‘urple_:__ th:gug
e T Female
Parents P. V. 91 Male
) W 192 . Ma
F 1 44
homoraie © 7 AN SR
Fxpectation 9:3:4 - P-9
F, (from P. V. 220)
Family No Chraractar of Sslection. (
il . 168
k. V. %65?; Pu.r.me 57 18
T . 25 R
w 201 51 16
o 204 " % " .
w 265 = w
- : ol 2
n266 " R 1 53
. 202 .: 57 ] “;
o 267 . 9 » »
T2 Light Purple S
. 274 " 3
W 275 " vt m
. 20 - ne )
" %Z:z v 91 29
w 27 .

v L mmm———
' ir
(2) The hairy type. This is slightly less hairy than P. V.‘l 4.“ ;rh:ep}l):nl
length is about 3 mm. AsinP. V. 14, the hairs are present in a 280‘ -
parts, but not so densely. On thz leat sheath Ithere 'are.e about 2 from
per square centimetre of surface. As a pure 11pe this is sep;\rd .07
P. V. 14. This group is represented by the pure lines P. V‘. 31 an . i-ry o
(3) The sparsely hairy typs. Tais typ2 of hairiness is less al ot
P. V.31 and is separable fromitin pure lines. The hairs are on Ye bore
2 mm. long and are spars2 even on the leal sheaths. On an évem&anches
are 120 hairs par square centimetre. The leaves and pamclebelonqs 0
appear to be practically free from hairs. Pure line P. V. 36
is group. .
e ((14) Tphe Lairless typa. This type is devoid of hairs on the leaf. tzeo‘;&‘:y
leai sheath, stem and panicle branches. This is however not abs This
hairless. The lower leaf sheaths and nodes are slightly Asca?rz\:\:umh
typa is very distinct from the above three types, and is easily dis
trom them. This is represented by P. V. a6.

e

Ty, &R 12,
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P. V. 96 is an introduction from South Africa and is the only one of its
kind in the collextion of pure lines.

Though it is a hairless type it is without
any economic disabilit;.

In yield it is as good as any local economic
selection. This is very unusual inasmuch as foreign introductions of this
millet have 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 Circars and the Deccan districts of this presidency are the most

hairy and belong to group 1. Those from the central and southern districts
are less hairy and belong mostly to groups 2 and 3. In the Circars, this
millet is cultivated as a rainfed crop, while in the south it is invariably an
irrigated crop.

Th= g=nstic relationship of thes= hair groups is interesting. Investiga-
tions in th2 inheritance of this hairiness pursued at Coimbatore show that
the hairless condition is always recessive to the hairy condition. The densely
hairy condition is brought about by the presence of thres factors whose
cumulative effest rasults in a dense manifestation of hairs on the plant. In
cross=s batwesan the hairy and hairless types, the F, generation plants are
less hairy than the hairy parent, but the heterozygous dominants in the F, 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 (hairless) and P. V. 36 (sparsely hairy) resulted in a sparsely hairy
F, and segregated into 486 sparsely hairy plants and 159 lairless plants in
the F. (P="9). Eight selections were carried forward to a third generation.
Of these the four hairless selections bred true to hairlessness. Of the four
hairy szlections, two were truz to the sparsely hairy character and two
segregated again like th=2 Fo confirming the monogenic difference between
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 hatry and sparsely hasry sub-groups as the one ran into the other. [t
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 F, was similar to the last one and the F. segregated in a 15:1 ratio of
hairy and hairless plants, the actual numbers being 564 and 25 respectively
(P="04). From this 35 selections were carried forward, 28 lhairy 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 hairless plants. Out of these 13 segregating families,
eight were of the 15:1 type (558 hairy and 39 hairless, P ="
the 3:1 ratio (139 hairy and 43 hairless, P="7). This hghf:
the presence of a second factor for hairiness inc
hairiness and brings it up to the hairy standard.

avio® shows

o
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- hai: s parent, PV G5
The third ¢rozs was again betwaen tho sym= b s par . b
and the densely hoivy typz, P. V. 14, Tn= Fi was a3 ex?f:f‘f}ﬂ' ,%.,‘ f:J”’/
than tho densely hadry parent. Tne F, segrejated ina B3:d f*ahf) c 1 -. ~m
and heirless plaats (335 hairy and 7 hairless. P = 9). Tn‘o, ha:r‘,"p..ln!i "
tha Fo were of varinas gradas of hiiriness ranging from fan dewssty h “’i, ?
the sp wsaly hairy coadition 85 that it was impracticable 1o K zle.r(/]lY‘—? t‘;:..r::n :ll‘lqa
definil= sub-grouns, the hetarozygyus blends adding to tn;z mmf?%:.q'. ',,-,,\:-
domsely loadvyg typs, PoVL 14 is a lazal variety, typizal of !‘n'o cott :-;31:'.’ )a
rainfed typ2s common in the Guntur disteict. The hairiness .”? .uis 7P
$22m3 thus to b2 th2 effzct of th» addition of a third facior f>r hairin2ss.

From th2 abova data it has to bz inferred that hairin=sz i3 q'we:"n: iboy
the operation of at least thre2 indenendant ‘f.xhbrs, any ?”‘3 ?i“'hl:' ql;)d”
luces hairiness and that tha hairless typ> is the result of th2 abzznze iy
thesa threz factors. Thess2 factors are comulative in their effect t:}ze :nt-?!l\-v-(m
of the hairinass increasing with the additian of the fastrrs, Taess tar?
factors for hairiness havs been designat»1 H,, H,, and H .. ‘

Grain Colouri. Ti= kern=! of this millet is enclosed within irle‘f-u"-‘rl.tf;
glume and its palea. Thesa two floral parts are indaratg:i ‘and S:‘(l)”\e"‘
They are of various colours an+i this colour of the grain is the cirj\f‘._‘“ o
varietal diagnostic charactar.  Tha various typas of grain a:ul:m:»ﬂl“—» AREE
far and their intzc-relationship and inleritance are described be. 7w

Grain colours in Fanicum miliaceun:. The Common Millet.

Colou of an)ur" of
glume pilea.

(b Dark Olive Grey

(2) Buff Yellow

(3) Light Olive Grey
(1) Light Buf Yellow
(3 lvory Grey

(6) lIvory Yellow

Dark Olive Grey Dark Olive Grey
Buff Yellow Buff \.gllo(\t .
Light Olive Grey wash  Dark ()I'l\'t; e
Light Buff Yellow wash  Buff Yellow bace
Ivory Yellow Light (?Ilve‘:l't ‘) hase
Ivory Yellow Lieght Yellow a .

Of these six colours Nos. 1 and 2, Dark Olive Grey and Buff Yellow ﬂf:
the colours met with in the Madras varieties. In varieties from Russét";
South Africa and China, all the six colours are vresent.  Excep! P._ VI o
(Ivory Yellow) the other types of grain colours have not taken kindly
their new surroundings at Coimbatore.

Tha starting point in this grain colour scheme for these six coloufsﬁ::
Buif Yellow, which colour operates in wholeness on both the glume an the
palea. The addition of the factor 0 to this basic colour Y res'.vl‘xis mto o
Dark Olive Grey colour of grain. The factsr 0 is a simple lominant -
Crosses between these two colours have given simple 2 : 1 sec;r'ﬂJ?“How
the total figures obtained being 328 Dark Olive Grey and 101 Buft Té
N . { the

The other four grain colours rerresent stages in the reduction © an
expression of whole colour on the glume and palea. Light Oli‘ve G;rer:o ges
Light Bufi Yellow represent the first stage. Herethe colour of the glume

Tune 1933] Studies in the Millet P. Miliuceum

203
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
cperation of this L factor along with the factor 0 is presented in the
following table.

TABLE II.  The Interaction of the Factors OandL
CROSS XXV,
Grain Colours
Generation. P. V. No. Light Dark Light EE*
Olive Grey. Olive Grey. Buff Yellow. Yellow
Parents P. V. 36 Female
W 201 Male
Fl Fl
¥, . 222 83 29 27 10
Expected 9:3:3:1 84 279 279 p 93
-9
F, (from P. V. 222 family).
Family No. Character of Selection.
P. V. 294 Light Olive Grey 132
“w 299 " 68
W 291 Y 69 24
W 295 . S1 17
w 29 " 94 29
w297 “ 80 28
w300 . 42 13
w 292 . 61 21 22 8
W 293 " 104 32 36 10
. 296 . 88 30 33 9
W 298 Ve a3 12 ‘ 13 5
. 301 “ 18 5 6 1
. 303 Dark Olive Grey. 82
. 305 - 79
. 302 " 64 20
o 304 " 98 31
. 309 Light Buff Yellow. 64
W 306 " 37 11
W 307 - 29 9
. 308 . 69 24
W 310 Buff Yellow. 86

From the above data it will be seen 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, Buff Yellow, Light Olive Grey and
Light Buff Yellow.

A second factor designated I inhibits the ex

glume making the glume Ivory Yellow. The eff
telt on the palea.
base,

colour.

pression of colour on the
ect of this inhibition

. From this table it will be seen that the

inhibitor .
g\dfependently of the O factor gives rise to th P ptor 1 operating
uff

e col :
Yellow, Ivory Yellow and Ivory Grey. olours Dark OQliye Grey,
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TABLE 1V. Grain Colours Buff Yellow and Reddish Orange.
TABLE I, The Interaction of the factors | and O. CROSS v.
Grain Col
CROSS VII Generation P. V. No. ———— ,‘,,,2_“:;\
_ ———— Buff Yellow Reddish Orange
_— — S 2SRow R
Grain Colours - Parents P, g(; Female
. - oo i . " . Mnle
seneration P, V, No. Ivory Buft F F
Cenerati Oy oeiey Yelow  Yellow F, Lo 289 106
Grey . - — Expected on 3: 1 busis 293 P P-4
ot F,y (from P. V. 123 family) Character of
barent P. V. 9 Female Family No. Selaction
Parents RS Male P.V. 147 Buff Yellow 123
‘ F 11 . 149 . 136
51 P. V. 129 33y 94 17 R . 156 . 104
! : d9:3:3:1 3314 104 ned no 1 " B4 3
EFxpecte R pP=-3 " 150 " 62 18
F, P. V. 129 family N }:}7_ l;«l) ;2
“antly No. Character of " 155 X 84 24
Fansly No Selection. N ]1.53 Reddish Orange 114
P.V. 157 Ivory Grey 95 . 54 " 132
" 168 o 5 3
" 167 . 10 7 From the above table it will ba seen that the grain coloyur Reddish
P 22 ) . . .
. :/7; " = 2 9 Orange is a simple recessive to Buff Yellow. A factor stuppresses the red
" " J E44) . . .
. }g; . 2; 27 in this Reddish Orangs and leaves the grain Buff Yellow in colour. Reddish
- 159 31 }3 . Orange grains havs the genetic constitution Ythbf, the Buff Yellow grains
" = 65 . i
" }(1‘(1) " :_:3 " B 3 Leing YYBfo,
> " 34 12 - 4
. 1123’ X T 1? 3 1 SUMMARY
" 6 " 33 - O .. .
}72 o W ‘2).,, 14 . 'The names, origin and distribution of the common millet Panjcum
. }g(_; Dark Olive Grey Jd miliaceum, Linn. are given in detail with a fy]) botanical description of the
- 187 121 9 plant. A review of the €xperiences in the anthesis angd pollination of thig
) i;? N }{; ;ﬂ millet is given together with a record of the observations at Coimbatore
ST 59 16 For successful hydridisation it ig found necessary to have a safe interva]
; {g; . :Z 11 between the emergence of the anther and its dehiscence, It has been
7182 Ivory Yellow 21 possible to sesure this interval by propsar manipulation of individua) mature
" »
" }g; " N fl’- flowers, one hour befcre the usual opening time. Rare instances have
TS (; 10 been noted of the third glume bearing anthers and of the existence of
Y180 " g'” 3 poorly formed double grains, the doubling being brought about by the
N iz:x} " 20 36 addition of an extra pair of fertile glume ang palea.
" s S > How 64
" }32 Bu \ic ow %0 There are two types of Purple Pigmentation in the plant, the Purple ang
" 132 N ;!2% the Light Purple. In the absence of the P factor for purple Pigmentation
- }95 sl the plants are Green Throughout (pp). P is 4 simple dominant tq P. An
® ok " I intensificatton factor I makes the difference between the Purple ang Light
Purple types. Purple (PPII) is 4 simple dominant to Light Purple (PPi1)
e A 9:3:4 ratio i i
Reddish Orange Coloured grain. This third whole-colour is a newa;'e‘d Throughont, is obtained between Purple Light Pyr
A ; r
that was met with in the Russian and Chinese collection. The crop

. . re con-
from this sead did not grow well and seems unsuiled to .Coxmba_lot e
ditions. This type was crossed with Buff Yellow, the starting poin

; senté
grain colour scheme presented above. The rsults of this cross are pre
in the {0llowing table.
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of all the three factors for hairiness, namely Hi Hz. and “3- These factors

are cumulative in their effect, the intensity of the hairiness increasing with
the addition of each M factor. The densely hairy type is Hy, Hg and Hg.

The common grain colours in the Madras varieties are Dark Olive Grey
and Buff Yellow. A simple dominant factor 0 makes Buff 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 Ivory
in colour. It affects the palea also and restricts the colour to its base.
Factor I is a simple dominant to its absence. The two grain colours Ivory
Grey and Ivory Yellow are the result of the operation of this 1 factor. Reddish
Orange, a third whole colour, is a simple recessive to Buff Yellow. A simple

dominant factor Bf suppresses the Red in the Reddish Orange producing
the Buff 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 Department.)

Introduction. in recent years Entomologists 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 detailed studies cf the moth borers
and their natural enemies. Of the several parasites collected the results of
the studies of the three larval parasites, viz., Elasmus zchnineri, Ferr.,
Stenobyacon mnicevillei, Bingh and Rhaconotus scirpophagae, Wlko., have
already been published by the authors 1.2.3. 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. gtates that it is one of
the chief parasites of the stem bering Pyralid caterpillars of cane, sorghum
and pulses. It is reported as an important parasite cf Scirpophaga by
Husain 7 from Punjab. Narayanan8 mentions it as a parasite of the
sugarcane root borer, Emmalo.era depressella, Swinh. It has also been
recorded from Formosa, Java, Sumatra, China and the Philippines by
Watanabe 9. The authors have collected this parasite from sugarcane and
sorghum fields from Diatraca 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. terebra 15 mm. Habitat Deesa. Antennae black. narrowed to-
wards the apex ; the scape covered with blackish hair. Head smooth snd shining;
the fuce covered with long fuscous hair; the clypeal depression deep, smooth and
shining. Mandibles with the apical half deep black. The ocelli are bounded
behind by two deep. curved furrows; in front of them is a triangular depression.
Thorax smooth and shining; there is an oblique furrow on the base of the
mescopleurae at the hase above. Wings yellowish-hyaline; there 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 middie 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 apex of tke hinder
wing and its lower side to the middle where it projects obliquely upwards along
the cubital nervure, snoky. Legs luteous; the spices of the tarsi blackish.
Abdomen luteous, more or less suffused with black; the basal three segmenst
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irregularly longitudinally stristed, the strine in places forming reticulations
the three transverse furrows are deey and closely, stoutly, longitudinally striated”
there is no keel on the second segment ; the smooth basal plate is emall, indistinet
and triangalor.

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 body .”

Habits of the Wasp. The adult parasites, during May and June hover
about in large numbers in sorghum and sugarcane fields. In the fieid the
parasite flies from stem to stem prodding rapidly for a moment on each, to
{ind out the presence of the borer inside. In grown up canes, all the borers
except Seirpophaga sp. make their entrance into the stem by cutting a hole
intothe stem. During their larval life they also stray away from stem to stemon
account of which there is always more than one hole on the stem. These holes
are always filled with the frass, the freshness of which is a sufficient indication
to the parasite of the presence of the borer inside. The larva of Sciypophayasp.,
eniers through the mid-rib, tunnel downwards into the stem and only just
before pupation, constructs a small hole to the outside cf the stem and closes
it with a thin film of the outermost leaf sheath. It is only thrcugh this exter-
nal opening that the parasite can thrust her ovipositor to parasitise the larva,
whereas, the other borers are accessible throughout their larval life. In all
cases of the attack of Scirpophaga sr., only one larva will be feund inside
the plant whereas in Diataen sp., in some instances, more than one larva
have been noted. On account of these two facilities, the parasite finds it
easy tc parasitise borers other than Scirpophaga sp., and this eventualiy
explains how the parasite has been more often found to attack Diutracst
stictieraspis, Hmps., and ). venos.ta, Walk., than Seirpopluga 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 after emergence the parasite is
lethargic; mating takes place subsequently and the females are ready for
eqg-laying. The ovipositor measures 15 mm. long and if, during her thrusts,
it encounters a larva, it paralyses the larva and lays an egg on or near the
head of the host. Table I gives the eqglaying records of 12 females. In the
laboratory, on an average, each female laid 21 eggs, the maximum being 84.
Just like its closely allied species Stenobracon nicevillet. 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 eqgs on each ana 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 eggs
have been laid once, is again parasitised by the same rarasite or by otner
individuals of the same species, (2) the number of eqgs laid on each host
is indefinite, (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 10
a number of parasites they attack the host simultaneously and lay eggs on
ii. (In one such attack 15 eqqs 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 eqq is laid all the eqggs
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 33 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 1§ X § 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 silk 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 1l gives
the detailed life history records of the parasites.

Longevity of the Adult Wasps. The adults 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 longevity 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 observations on the inci-
dence of the parasite in Coimbatore show that the aitack of the parasite is
noticed in larger numbers from May-July. 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. deesac. It 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 thare are specific ditferences 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. deesqe
(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-
Oviposition records of Stenobracon deesae, Cam.

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
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- m male male male male e male
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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 .attempfmz;: atcntu,ao::ieb»;::aecg tl;:
present status of the fruit industry in lnd.m and its u:re p-;,, Dilities. o
this series an attempt is made to deu} with each of’ the 'm:.] r fruits under
cultivation and to discuss the peculiar problems with partic

to the economic interests of the grower and consumer alike. Fruit industry

is a national asset and a long range view is called for in any scheme for its

development, and this ugain must be based_ orfacorrect eva‘luation of m:
present condition. The articles are primarily intended to foclus the atte:

tion of those interested in the resuscitation of the rux.'al side and at the
same time in the betterment of the national health that is bound t.o follow
an increased consumption of fruits by all classes of.people. The _mteresfs
of the prospective fruit growers and of those who mterymd extending ?helrv
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 peoplg of
this country in a greater measure than the mango. From the point of vx.ew
of acreage and production, mango iseasily the most outstanding of all Indlafl
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 culturt.a
and maintenance, and above all, its healthful dietetic quahties 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, almc?st in
every district excepting on higher elevations exceeding about 4,000 . 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 ql'e?t
commercial importance. In other areas mango thrives provided the soil is
not water-logged, saline, alkaline, rocky, extremely shallow or otherwise to0
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 cf 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 PO‘_"'
or indifferent quality. Among the grafted plantations, the usual practice 18
to stock the orchards with numerous varieties, in some cases numbering even
over 100 in each garden. These veritable museums of variety collections
detract the economic value of the mango industry, and must give place "?
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 Indianl
mango industry cannot hope to rise to its full stature as a remunerd
tive national industry. An immediate step in this direction is a prliCﬁ‘:"l
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impossibility, Lut a planned programme for the futare is both necessary and
feasible. Propaganda backed by suitable state measures such as imposition
ot a higher tax o1 the ill-planned new plantations appear to be called for
it a new orientation is to be given to thig industry, which forms admittedly a
valuable moncpoly of thig country even in its present disorganised condition,

Partly because of the environmental

variations and mainly because of
the varietal differences, there is often con

siderable variation in the mango
bzaring season in the various trazts of the same Province. The season
opens with Olour, Alfonso and Pairi fruits in the Malabar Coast towards the
end of February and lasts up to the commencement of the South-west mon-
soon in about the month of June all along the Arabian Coast from Travan-
core 1o the Northern parts of the Bombay Presidency. April to June is the
maii pearing season in the Northern Circars, while in Caded Districts of
South India whers the sacond cropping varieties like Neelwm, Iumani and
Duangalora pra lominate, the season extends up to September. The early
varicties like Bombay Grean and Yellow start the mango season in the
Western United Provinces and parts of Behar, followed by FLangra, Daschri
and Safeda in the mid-season, while Fazlj 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 ragular off-season crop of mangoes from September to
lanuary in this part of the country. These various factors denote that if a
systematic atemp! is made in every Province to grew only a few choice
Ccommercial 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 fruits in every tract, the extent and cost of production,
©ost of transport and distribution and the quantity that is and can be ab-
sorbed in local, extra-Provincial and foreign markets. Thanks to the efforts

- of the Imperia]l Council of Agricultural Research, we are well on the way of

obtaining up-to-date information on most of these items in a short period of
time. The question of zoning of varieties with due difference to the suitabi-
lity of the tract, and the existing or potential demand, the extension or
restriction of the acrexge in a given tract with special reference to the requ-

* lation of the quantity produced, to the saason of bearing, cost of production

'ransport and distribution facilities, etc.—need to be tackled as the next
'Mportant item in the programme of development. At present, there are
Seversl areas which produce crops in abundance in certain seasons, while
there g scareity in the greater part of the year. Ina number of places like the
Punjab, the cogt of praduction is considerbly higher and the rigks are greater
than in tha Sauthern parts of the country.  There is clearly a great deal of
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] ¢ i off. n bearin
scope for extencion of the screage andes ea‘:l'{, Ia?je’raetdth(jtl ZZZ‘-:D; - paﬁ?-
var;ties of Indian mangoss. Evan among %n‘e v;aneu 3 e opors o
cular season, there is vast scope for ehmma‘zlon 1C;imi¢rﬂm&
selection of a few remunerative types for extensive P ]

i A nor COmprenensae
Systemic planning will neither be complnié m‘:tsllq.n:n: » m!@ e
in its scope if it does not take into account the xm;l).o‘(!jj o mumber of
in respect to fruit guality, productivity.and treg- m‘r mh 'bearinq o o
Indian varieties, like Jehangir and Hmmyu(l(l.m, thoug e e, either
outstanding quality are now discountenanced in commefr  atabitity o
because of their shy-bearing tendencies or Jack © R it
adverse conditions. Lven so, numerous luqh-pro?iucnlxg ey
which would have becoma valuable economic*T a.ssets if ;;1- y ‘o{‘ e as in
their case had been slightly better than what it is. Br? -:ngd e
order to combine quality, productivity, hardiness, regu.;tciar; ¥ield peonnd: ob
mum and prolonged bearing season elc. is a r‘n<‘>st frui ‘g el e eh
been attempted so far and deservgs the‘ ’sple)e;lladlb;azit:::z.;d ;e,;, e
/ h lines of work are bouna o : o!
;::l:f;sﬂl S:Ca pity if they are to be shelved merely on these grounds.

. 4 e the
A line easier to fodow and capable of producing garher l?te;l:fcit p':p:i;-
industry is the selection of individual trees _O{ o'utstax;ldlf:qtrone;deauam -
rising the progenies of the same atter sub)ectln(; tée':t o soil N
Selection of rootstocks of merit suited to diverse c‘:on-‘ 1’ Loi O e s
mate, ascertaining the mnost economic method.s of O!.-C,n.ah_.t s of
well as the standardisation of rootstocks, scion V.J-})f:,.le(;), :‘m - Le o
propagation are also a few other major problems muft re\f}l:;.eamehora“on .
‘taken contemporaneously with the cther measures 1or
the mango industiy.

510 { frutti-growin

Itis sufficiently realised that the haphazard extens.on o;ih;lxl‘:g::])t buqt
industry makes the marketing problem not onlyAvery acutet::al B atin
also fails to provide sufficient room for effect:.ng ar}:y n:}a] il an s 10
benetit to all the interests concerned. it s obwo‘\])s t at‘ ! e avan, T
improve the market and marketing cond:tions w..: heuo. .-Tcw " ,;oq et
of production remains high and the quality of the fruil so low &8 10 < where
the fancy of the consumers. There are a number of consx‘m“nq -i.nces o
certain fruits can be imported at cheaper rates from otrer p;ov o ro
those produced in the vicinity. Again, there are place?‘w e:;s e
duction of low-grade fruits are so abundant that the lccal maz‘ o the
absorb them and the outside markets will not have them Ahm o ’w'\th
enormouse production of certain varieties at one place may isym r?ensmn o
the season of similar fruits in the adjacent provinces, 50 tna:h exa o
markets is rendered ditficult, if not impossible. Th.ese snow;.;atd ;_:nus! ”
development of the industry is the sinequanon for its succef;,\innr's o e
undertaken along with, or preferably vpricr to, the wmprovement
marketing of the produce,

'Who shift thej, ope
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Mainly owing to the unsystematic development of the mango industry
up to thig gtage, the utilisation of surplus fruits that do not find a ready sale
in certain geasons is assuming a growing imvortance.

In the case of a fruit
like mango, in the production of which India is in an unique position,

is abundant scope for the exploration of outside m
like pickles, chutney, jam, jelly, marmalade,
fruits and beverages.

there
arkets for the by-products
dehydrated and crystallized

These are all fruitful fields open to the Indian
buginessmen 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 years 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 fow censignments. With an unorganised
production, it is also not possible to secure
and this pr

Inits p

favourable transport facilities,

ecludes the possibility of any large extension of market facilities.
resent condition, holding out the gy
offer much promise.

results o

pplies under refrigeration do not

Large scale development of canaries has to wait for
farpiied research in this field. Despite all these factors, there is a
Manifesi trend i increase the plantings under all sorts of varieties, even
though reliable planis are not always possible to obtain.
gramme of develnpmea

ntis tereiome argently called for
effect any materal riogress.

A planned pro-
{ the industry is to

.It will be irdle to attemp! 4 discussion of the details of such a programme

f“ this stage. Tc a certain extent, some of the persons engaged in trade
Nave realised the cemplexities of the exis
uction and have aciuaily made

ting problem of unorganised pro-
Sught expenence.

attempts to make the best use of their dearly
is not urcommnn tn COME ACTOSS 80
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€ 8eason of bearing.
9gents carefully

! me manqo dealerg

adjusting themselves to

antres from place o pigce
It has been stated that some of the well-informed

keey;
Centres ang confire

themselves out oi the more important producing
Of smaller proportin

their activities to those lracts where the produce though
ns and of relatively inlerior quality are of greafer value
use of their aifferent bearing season or the nearness of such tracts to
More important consuming cent
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Sccurate informst
Whole of India,

res. The marketing staff of the Imperial
. are expected to release shortly more
on these aspects and when these are compiled for the
wil] serve a valuable basis for the horticulturists for
a ratonil programme of development of the mango
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Research Motes.

i ‘ imental

Forcing of Bananas. A pit of 5 feet cube was dug in the Banana .k_xpe':u:: "

Area ‘:ard:n so0il, Coimbatore, and the same was filled fnftel;’ e::(;)s;:fn: o the
: ‘ i vith ixture of sand, .8

ditions for a fortnight with a mix _ )

e C‘?“d‘t“’f" rm vard manure and 5 1bs. of milled groundnut cake. 'Aft‘ '

) iorigations at a al of a week, a broad leaved sucker of the variety

‘ Cavendishin, Paxt) was planted with

This plant flowered

soil, w _
giving 2 irrigations at an mtorl\:'nn '
Pamanakeli (Musa paradisioca Linn., - Cave F
:he tips of the leaves cut off as is th'e practice in Ha‘\}:n:‘:muwd e atne
after 5 months and 28 days of planting and ic bunc D op at b
) days of flowering while the same variety planted in the ‘ TP
o ]3' e k more than 9 months for flowering and 5 months t.hnu‘ “ o
:;‘\?:n:lt’:reitt:(())f ?llw bunch. Thus it is evident that with. the fpcfr.i:a:ri;\flaed
given. a saving of nearly 33 months in the life-cycle of this cv:r::))re e
In addition to this, the bunch produced was l?ulf as I'rm‘:k c";p e e
eight than the biggest bunch of the variety 1n thg n oD R
;V ll\ih had 12 hands, 201 fingers and weighed 58 lbs. while the biggest in
c)rop ha\(‘l only 9 hands. 130 tingers and weighed 38 1bs.

; ‘ed in like manner.
Specimens for exhibition purposes can be produced in liken

Agricultural Research Institute, )
Coimbatore, {
25th May 1933,

K. Cherian Jacob.
Assistant in Botany.

. : course of

Paraffin Wax as a Remedy against the Silver-Fish Nmnnci. (l):‘“.t,:cnnd harts
attempts made at the cotton laboratory. Nl\lfd,\’"‘»_w f“‘l}]"‘: .he('l‘\ found that
hung on the walls from the ravages of the \'.ll\'v.lvl‘..sh. lt. { coating with 2
paraffin wax answers the purpose well. A pphcutm'n t‘On‘SlS'?“:“_i o obtained by
flat brush a thick solution of paraffin wax in kem§me oil. 'l e“'us( before con-
melting paraffin in a suitable receptscle und nddmﬂ'k(’;):”:o )5 ounces of oil.
jealing sets in. A good proportion is 2 ounces of p.lrul " c; The kerosine
Painting has to be done on hoth the surfaces as well :Ts the t;:. Aq'urfuco. Excess
cvaporates away leaving a film of trnnspnron!' pmaftin on t m-;-d b scrapping
deposit caused by unsystematic or slow brushing can be rem }
off gently. i

. > Silver-Fis

A poster treated in this way keeps sufe from the ““i“:‘ii‘:‘i;:r‘ charts con
for a long time. A trial made in the luboratory where 2 };nu(  re hung OB
taining written matter, one paraffin conted and the other wit ut. o onths, the
the wall showed that while the control suffered de{acer‘nent in '.. T enewed
treated remained norma! for several mmontks. The coating hus to
periodically.

. ssness in
The advantage of this solution lies in its chenpness and harmle

) s kero-
handling. An obvious disadvantage is the chnnge. in colour c:used l())i ;::cl \he
eine solution. But the tint that develops is uniform -and oes nhat it ie apt
exhibition on the poster. A more discouraging defect is .lhe fuc‘t‘ t o clean g
to catch dust sooner. But this can be removef\ by passing “‘ mts clear again.
gently and firmly over the poster in one direction. The surface ge

i . Neelakantan.
Agricultural Research Station, } L. Nee
Nandyal, Kurnool Dt.

Cotton Assistant.

EXTRACTS

Calcium Lactate as a Milk Substitute,
ion Research Laboratories, Coo
who were given a daily dose of

Experiments carrjed out by the Nutrijt.
noor, on a group of south Indian schoopl children,

calcium lactate instead of milk for o i
' ‘ ! 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 calciom
Lict ity groups put on more weight, and showed also a slight increase in Stature,

The calcium TLictate had a good effect an the
although the caleium salt does not, as might be
asupplement. {t does however help to make g
furtial milk substitute

What it Costs. I'o supply a child with a daily drink of 8 02s. of liquid skimmed
milk reconstituted from powder costs about 12 annuas per month. The supply of
such mitk in schools on o Jarge seale would mean considerable expense. Children
who need milk most are those whose parents can least afford it,

general condition of the children
expected, equal milk in value as
aad one seriougs deficiency, and is a

In the experiments with caleium factate half to one gramme of calcium lact-
ate was given daily at a cost of ubout half Jo one anna per child per month.
Thisis by no means 2 Lurge expenditure and the regular administration of a
calcium salt might be feasible even in the poorest schools. Milk is best, but in
present circumstances, calcium lactate is better than nothing. its provision
may be recommended to Educational Pepartments and other organisations con-
cerned with the care of children. 't he calcium salt could be dispensed rapidly
and easily from a tin with a spoon of f«"uitnhlp size.

A daily dose of culcium lactate may benefit chilcren in other -countries
besides India. 1t would probably muke a very useful dietary supplement for
children in Africa and muny other parts of the world for whom mi:k is not
available and whose staple ict is rice or some other food deficient in calcium.

n

The Coonoor experime ,suggcst 4 new approach to the problem of masl-
nutrition amony such childréf, (Lo disn Information Series, Vol. 2, No. 9. June,
1. 1938 ) °

What Humus is : Chemical Constituents. The explanation is simple. When a
putrefaction of dead plants is completed there remsins o soft black mass krown
as vegetable mould or humus. According to Jolinsun, cpe hundred parts of the
humus of wheat strax have of extractive, or apotheme, rather more than 26 parts,
and the residue is lime peroxide of iron, phosphate of lime, and carbonaceous
muatter. This apotheme contains carbon 466, hydrogen 20, i‘fnd oxyg‘e'n'33'4. At
One time it was believed that this spotheme is th.e immediate fertlhzmg‘com-
ponent of organic manure, being soluble in some c1rcl'1mstances, and.entermg at
once into the roots of the plants, dissolved by the moisture of the soil. Mod‘?n
chemistry research oproscs this view, and it is now rggardefi as tolerably certain
that a ch;c[ nutritive portion of vegetable mnnu.re is their 'carbor? convert(.«d
into carbonic acid, absorbed either in solution with the earth’s moisture, or in
Riseous forms by the roots. )

tlumuas is the term applied to all forms of decayed animal m}dy \';‘u?t;lb)c
matter in the soil. It is frequently, but not always, the cause of thc' (: kco (;}:::
olsail. This characteristic is usually desir;\bl? for the reason thalt ar sm”.:
absorb solar heat frcely, and thercfore play an lmif""tﬂ“t Pi"ﬂl ll“ P ﬂ"‘f ﬂr(:::" l
und development. Humus may be added to the soil by the .}( i 1:10:f0§e.10nr nn.nv
manures, weeds, Jeaf mould, garden litter, and plant and ‘a‘m‘mal ':; l:( > of any
kind. I'or this reason the saving of weed and plant refuse. and its storag
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compost pits of heaps until it is thoroughly rotted is recommended. The ‘stouter
parts of plants, such as prunings. brcken boughs old roots, and also large hone_gv
should be burned before they are added to the soil. Where circumstances pef'.m‘
humus can be restored to soils by sowing Beans and Peas in Autumn and turning
them under in Spring as green crvops. (Tha Fruit World, February 1938.)

BElgricultural Fottings.

{From the Director of Agriculture, Madras.)
MARKETING SURVEY OF FRUITS IN THE MADRAS PRESIDENCY

The Marketing Section has completed the surveys of the following (r.uits.
namely, plantains, grapes, pineapples, apples, pears. oranges, limes, other citrus
fruits and mangoes. Some of the salient features in the marketing of thesc
fruits are presented in this note.

Among the several provinces in India, Madras easily leads in fruit produc-
tion. the area under these fruits during 1936--37 being as follows —~Mangoes 244,
945 acres, plantains 132, 777 acres, oranges 13,000 acres, limes 8 500 acres. pingap-
ples 330 acres, grapes 250 acres and pears 500 acres. The marketable production,
exparts, imports and nett available supply are given below:—

Marketable Exports Nett supply
production Imports xp
- (Figures in 007 railway maunds)
Mangoes 20,000 " 400 19,600
Oran ‘es 447 134 0 56l
Plantains 33,291 " 206 33.m5
fas bunches)
Limes 1,215 5 117 1.103
Pineapples 45 4 . 49
Grapes 18 7 ] 24
Apples . 13 . 13
Pears 215 9 206

.

Mangoes. Madras Presidency exports annually about 400.000 railway maund?
of mangoes, the chief importing provinces during 1936 -37 heing Central Pro-
vinces {83,000 maunds), Bombay (55,000 maunds), Punjab (52,000 maunds), ll)'d_el'"
had (51,000 maunds), Bengal (41,000 miunds), North West Frontier Province
{22,000 maunds), Bihar and Oriss (32.000 maunds), Burma (26,000 maunds), Dethi
119.000 maunds), Indore (8,000 maunds) and Sind (8,000 maunds).

The largest exporting districts sre Vizagapatam, East Godavari, Cuddapah.
Chittoor, North Ar:ot and Malabar. Except in the case of Malabar which !lﬂ-‘
the advantage of an earlier crop in February-March, mangoes of all producing
centres of the Madras Presidency compete in local and North Irndian city markets
with results disastrous to exporters in a short producing season. There have
been instances when even the railway freight and incidental charges have not
been recovered. There is therefore need for restricting the extension of mang®
cultivation of the main crop, and limiting the plantings to choice varieties and
to off-season bearers, as in Tinnevelly and parts of Coimbatore, Tanjore an
Circars. Expansion of export markets offers one way out of the difficulty. a9
there appears scope for foreign trade especially as the mango crop is cultivat
very little out of India except in Mexico, Peru and Egypt. For the above purpos€.
cold storage methods with choice fruits are essential. In the slready existing
trade to North India, regulation of exports by a properly controlled system of
producers’ organisations, as is being done in Aimerica, isn useful step. The
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Marketing Section has recently organised Fruit Growers" Associations ia Vizia.
nagram. Keduru (Cuddapah district) and Puttur (Chittoor district) to help export

trade, The utilisation of the manyo and other crops in the preservation industry
will be dealt with in a later section,

Plantaine. The plantain crop is next in im
quantity exported during 1936—
other provinces as follows:

X portance in export trade, the
37 being 206.000 railway maunds distributed among

Mysore State (%).000 maunds), Bihar and Or
(40,020 maunds), Delhi (11,000 maunds), Central Provinces (11,000 maunds), Bengal
(5.00) m1uads) and Puajib (3.0 miunds) from the Cauvery and Godava'ri areas,
Exports to Mysore State have declined from 130 0)0 railway maunds in 1934—35
to 93,000 railwiy munds during 1935 —37. miinly due to increased cultivation in
the State. The trade from the Godavairi area has moved to places like Delhi and
l.ahore, due to special reduced rates, recently given by the Railways, on the
recommendations of the Agricultural Depirtm:nt. The plantain crop offers
more risk in export trade than many other fruits. For trade to such a place as
!)elhi. the railway freight per wagon is ahout Rs 800, cost of fruits Rs. 600 and
'mcidentul charges about Rs 3)0 or a tota] of Rs. 1,700 invested on every wagon,
The difficulties in export to North India are greater from the Cauvery area,
wWhere the railway freight is Rs 400 more per wagon. The city of Madras
consumes annually about 250,000 railway maunds of Poovan agd Rasthali varieties
from the Cauvery area. 60,000 railway maunds of Mauritius or green plantains
South Arcot and about 3),000 railway maunds of hill plantains from the Madura
hills. Other markets {or hill plantains are mainly in Madura and nearby districts
and the prospects of export trade to North India appear remote. Although
Malabar is a large producer of plantains, it is still a nett importer.

1554 (46,0 ) maunds), Nizam's State

In world trade, the importing countries for plantains are the United Kingdom
the chiefl exporting countries being Jamaica, Mexico, Panama and Guatemala.
The variety exported is mainly Mauritius under cold storage. In our country,
besides reduced rates to North India, for long distance traffic. wooden wagons
with ventilitors have bzan arranged 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 acres in 1931 —32 to about 22,000 acres at present. Still our Preside'ncy
is a large importer of oranges. mainly from Central Provinces of Sangtura variety
{74,000 maunds) and of Coorg oranges (60,000 maunds. There is tberef?re scope
for increased cultivation both on account of increasing demand and increasing
imports. About 65 of the orange gardens in the provinc.e are yet to bear fully,
The estimated Madras production by varieties is Sathgudi (96,000 maunds), Bata-
vian (99,000 maunds', sour oranges (130,000 maunds) other types (139.000 manuds).
The United States of America and Mediterranean countries are the largest pro-
ducers and exporters of oranges, the world production being of the order;)f‘ 53
lakhs of tyns, the export trade of United States of America alone being

4nnually | 7 lakhs of tons and imports to United Kingdom 52 lakbs of tons.

ope for increased cultivation of Kamala oranges exists in the Circars Exten-

8ion of graft cultivation in choice varieties is also 8 usfhﬂ step in |mpr0Ve::|etl::"
On the side of marketing of oranges, a Fruit Growers Assocut'zo;osvoasw:rt; of
Tecently at Koduru in the Cuddapah district, and sold about Ks 1y overa lakb
Sathgudi oranges last season in Madras city which consumes annua dy)o ;ath i
of maunds of oranges. comprising Sungtara (52.000 rmlwa\y uAmun se.memsﬂ“e
000 maunds) and Batuvian and Kamala (18,000 mau'.'ds" Fr:ntfx Sathgudi
heing made to develop an export trade to other pt:ovuf:ces wit he T red
Voriety and an Association at Puttur in the Chittoor district has also heen .
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The lime crop also figores promincatly in export, and about 117,000 radaay
maunds of the fruits were exported during 1936 -37, 8) ° of which w.as to Calcutta
and the rest to T'ravancore and Burmi. Dus to large production, restriction of
cultivation at any rate in the larger producing areas is indicated. The consump-
tion o' Madeas city is annually 32,000 railway maunds of limes. Recently 2

Lime Growers® Association has been started at Palakol to help in export trade,

Other Fruits. Grapes: Thearey under grapes in our province is small and
the production of 18,000 railway maunds is mauinly of sour grapes from Kodaikanal
and Krishnagiri. Consumption is mostly local as in Madras city and ANuadura
and a very small quantity (9)) miunds) is exported to North India from Krishna-
giri. The grape seison February-May has the advantage of production when
Northern India supplies are scarce, but the main line of improvement is the
evolution and acclimatisition of choice typesakin to those from Chaman and
foreign countries. A Gripe Growars' Association has heen started in the Maudora
district and exports to places in Madras and outside are in full s ing. In the
first one month of the starting of the Society neariy 7,000 baskets (1 basket—23
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, ltaly, United States of
America and South Africy,

Pincapples : Pineapples are grown in Malubar and Vizagapatim districts and
production is reaching a surplus stage, and comprised Kew (22000 muunds),
Mauritius (3,000 maunds) and local types (17,000 maunds). The wholes:le prices
range about nine pies per pound in locatl markets, and {rom nine pies to one anna
per pound in city markets ns Madras. Imports are made from the Travancore St ite.

Apples: The apple is pre-eminently an imported crop confined 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 niports
amounted during 1935—37 to 9.500 ruilway m:unds of value Rs 91n0 mainly
from Japan (2,650 maunds), South Africa (1929 muundsi, United States of

America (1,215 maunds) and Australia (2,418 maunds), besides 3.4 maunds from
North India.

Canned and Preserved Fruits  On account of our vast productinn 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 L.khs of tons, of
pears (8 000 tons) and pineapples (1,800 tons). Research investigations on the
.technique of cannirg these fruits to suit local conditions und demand have to he
{mmediutely taken up. Thercis also a very profitable scope for the beverage
x?dustry in such fruits as limes (50,660 tuns), and ulso of the sour oranges of
Guntur (5,000 tons) which in addition to reputed medicingl value makes fn

excellent squash. Our presidency imports annually ubuut 23 Lkbs of rupecs worth
of canned preserved fruits. Fven if

imports will be checked considerah)
the glut season.

a fraction of our surplus fruits be canned, the
v and the grower wiid get better vilue during

l.leaearch. Improvements in the marketing of {ruit should he dirccted to
mnr'lm.mense resources of supply. A planned distribution of choijce commercial
varieties, restriction of areas in surplus crops as the mungo and lime, crcourages
ments of off-season bearers are the lines of attack on the research sid.c. Centrali-
anion c?f research to suit different fruits and Rrowing sreas appears a useful
line of improvement. On the side of development of exports, investigations of

cold stqrage methods are indicated for choice fruits in order to prolong the
marketing season,
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MARKETING OF HIDES AND SKINS IN MADRAS

That an export trude in tanned hides and skins valued at about fve crores
of Rupees annually hus been built up in Madras, irdicotes the importunce of
tanning industry in the province, There were in 1930 about 500 tanneries which
now stand reduced to nearly 425—a clear indicution 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. Bused 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 254 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 Calcutta usually
arrive dry salted or arsenicated so that they could be preserved long before
beinyg 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 193536 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 beiny the only regular purchaser of small quantities,

‘Twenty-threc and a half million pelts consisting of 71 million hides an.d 15%
million skins represent the nett supply of raw stock available f'or tanning in the
presidency. Of thes: nearly a million hides and 14 mlliion skins undergwom-
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 ?( the
export trade. The final processing of these gnﬁnished goods i3 taken up in the
United Kingdom and other European countries.
is an eliborite operation occupying a pcx:iod of 5 ‘f’ 6
weeks, and consists of liming. dehairing. fleshing, deli.ming. SC'U(‘dlﬂg' refffl‘eshlng.
immersion in tan liquor, myribolam bath, oiling, drying, staking and ﬂl.f lr.:g.

By far the most important of tanning materials u.sed in South .lndm is ;!;:
bark of v caram (Cassia anriculata), smnll. shrab fairly :OT:mO: mMm:olli q;d
tricts especially Cuddapah, Anantapur, Chittoor and Nort f t}::(:n;rk a:d exp‘ort
the Nizam's Territory also produce very large quantities o bark is an extremely
considerable quantities to Madras. The stripping of avaram b 3 inch dia-

i hrub has branches and twigs of only a'out _inch .
tedious process as the $ i her bark Jargely used in tanning mixed
meter. Konnam (Cassia ﬁ“"mm{ s ﬂn(’:‘:’: ared to avaram it is cheaper by
with agaran 10 vnri(?ua prop?(ﬂm::éh \;mc pﬁrst imported from South Africa
about 33 per cent. Wattle bark. w un(i konnam barks could not cope with
during the war, as the supply of m”m’:-dee has now become indispensable in
the enormously increased tannini 01: nl ‘oaram bark ns 1 to 1} ib. only are
tanneries. It is more economical t ﬂh ;-z;s against 3 1b. of avaram, the price of
required for tanning one P"Ulﬂd;fml:“' e
th ‘o barks heing almost the s . o
'5']:'»}(“:(1:::){:::contcnls of the three barks are ns follows:

The tanning process

Wattle bark ... 113;»1‘/9
Avardim N
Konnans 10 to 127,

, t Rs. 13 11khs.
The annual imports of wattle bark amount to 13,000 tons valued a
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Tanne hides and skins. A littl: over 25,000 tons of tanned pro('iUCts()fC(;)nides
tute the annual output of tanneries. On a small scale, the ;?roces?nng ach
and skins is also carried on as a cottage industry, but t\fe business is verxy s
on the decline. A quantity of 3700 tons tanned 5.tock' mtem?ed for ’;‘eh-e ?oreign
annually imported chiefly from Mysore and leam‘s Terr_ltory. ) e Lot
exports of tanaed hides and skins from Madras co.nstltute. 835 to 933§etr 3%
all-1ndia exports and the Madras figures {or the quinquennium 1931 — (o}
were as follows:—

. Value
TFons Rupecs
Year (000) (Millions)
TS TS V o T ’ 9 V-7A - 470‘
1—32 145 :

{ggz--ss 135 45% 6
1933— 34 183 se
1934—35 170 0
193536 194

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. retc;:ve;"::;lge!sot
i ars. The United Kingdom is e kL
reat extent in the next three years. [ t ,,[
?n?porter of Madras hides and skins accounting for 85 tq 90 per cent of thh.e htnhtus
exports from the presidency. Other importing countrnefs are ‘Japan. \(‘V p‘\:ner'\ca
a specinl liking for Jow grade sheep skins and the United States o
with a preference for buffalo hides.

Internal demand.— Allowing for imports and exPorts the nett sump)pl!ymgf
tanned hides and skins available for internal consufupuon comes to l(:.? hoté
Of these a little over 3000 tons tanned hides constitute the demand m;‘ moods
buckets (Kavalass) for agricultural operations. The rest of th‘e t.\hnne roiince
supplemented by the nett supply of finished leather are used up in the p
for the manufacture of products such as sandals, shoes, boots etc.

. o . r . ’rhe
The production of finished leatber in Madras is estimated at 3400 m':_-sc(ively
annual imports and exports are approximately 1000 tops and 400 tons resp
leaving a nett balance of 4000 tons for local consumption.

Leather goods. From the available net supply of half .tn‘nned KQM:h':):‘:
inished leather an outturn of 10 million pairs sandals and 5 million p.urtlh ng
and boots is estimated. The foot wear industry does not appeul" tobhe t :l o
well as a result of cheap Japanese goods such as canvas sh(.)cs being dumpe
our country. A .

Prices. The slump in prices of all commodities including hides and s::;:
which set in 1930 continued unabated till 1933, In 1933 —34 there was u gra ntil
recovery which more or less kept up though with temporary fluctuitions u
the middie of October 1937. Since then the tendency has been downward.

Distribution.—The system of marketing followed in respect of tanned b‘?::
and skins is to sell a portion of them against firm orders to England, r‘-f'ﬂef to0
etc., and to send the rest to the public auction at London for redistribution o
other countries. The exporting firms huve established their own mal'lfs :he
qualities in foreign countries. Both in the direct order business and l:‘eof
London public sales, the quality tannage and other factors affecting the va :d or
tanned stock are known by the marks under which the goods are offer
shippped.

. ins
The tanned stock especially tanned hides and special classes of tanned :‘;“
sent to London, sometimes in execution of firm orders and under the sp
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trade marks of the exporting firms and at others
assorted and regrouped and sold by auction.

The absence of a common standard for th
weak point in the present system of sale
with difficulties in view of the existe
pelts in the province.

on consignment are re-

e tanned stock appesrs to be a
. though such a standardisation is beset
nce of various tannages and classes of
Suggesiions for improvement.—Propaganda 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 are.s. Prohibition of
branding the animals by propaganda or by legislation if necessary will result
in the out-turn of better hides. The loss sustained by the country asa result of
branding is estimaited at a million rupees per annum and the practice of bran-
ding can be confined to the less valuable portions of the boly as ears and neck.

In 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 statf was held in July 1935 at Cawnpoure and a workuble system
of standard grades drawn up. Grading stations for hides have been established
at Agra, Delbi and Calcutta and aubout 136,000 hides were graded and marked
under the grading and marking act, under the supervision of the marketing
section. The gradual ¢xtension 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 asppreciated. The Goverameat therefore desire to drav:v the attention
of the public to the following facts ;,_] o . . s exported in

H s. The value of the cashewnut kernels e

The m.gm!tl:liel:’lizr?:rl:rovince was over two crores and eight lakhs of rupees.
1935736 rom ear the exports of cashewnuts from Bombay were valued n.at
During the s.u:: yot' rupees. The following figures collected by the All India
twentytwo s‘r 1ts’ Association indicate that the consumption of cashewnut
CJShelwam thidl‘ln;)cr; :;)e increise in the United States of America and Europe, and
elsiss

kern orable scope for the extension of the markets in Europe

tnat there is yet consid
and India.

To Europe and other countries

. : Total,

Year ToU.S. A and consumed in tndia,

Shippable Shippable. Non-shippable.

s 10 - K
125
1937 40 = 067 692
1928 50 125 695 1045
1929 75 20 105 1153
1930 33 25" }52 1395
1932 97 28 140 1540
1933 13 27 185 2035
1933 13 i 185 2035
1934 150 32 283 3135
1935 20 2
1936
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Imports of raw cashewnuts  In spite of the large production of the cashewnut
in India, the supply of the raw cashewnuts does not appear to be adeqguate to mect
the demand of the cashewnut curing and processing industry. Uncured cashew-
nuts are therefore imported into Indin from Portuguese East Africo, Union of
South Africa, and Kenya Colony. The value of the imported cashewnuts is over
twenty lakhs of rupecs per annum, the share of Maudras being to the tune of about
fifteen lakhs, 1t is obvions from the following tuble that the imports are not
declining and that there is the necessity for increasing the production in India
by extending the cultivation of cashewnut.

TABLE II. Foreign Imports of cathewnuts.

, into the Madras Into the Bombay Total
Year. Presidency. Presidency. otal
Tons, Rs Tons. Rs. Tons, Rs.
193433 11925 1383640 Figures not availuble.
1935—36 12,764 10,83,536 3332 +4.43346 16,296 21.24,682
1936—37 11.035 14,438,660 6,278 8 06,0358 17.313 2254718

The cashew kernel—a rich food. There is still considerable scope for increas-
ing, if need be, the consumption of cashew kernels in India, ‘The cashewnut is 2
rich food containing 52 per cent. 0il, 25 per cent. ash and 215 per cent. proteins.
The true digestibility of the cashewnut protein is as much as 9623 and its
biological value is 72'S as against 579 for the groundnut. Its nutritive value is
further enhanced by the presence of vitamin A and B..

The extension of cultivation. The cashewnuts are now groan in Travancore,
Cochin, Malabar, South and North Kanara, Ratnagiri and the LEast Coast of
Madras. It is one of the hardiest trees growing on laterite soils requiring neither
manure nor much of cultivation. In sandy and gravelley red soilg, it can also be
grown. Dry lands which are unfertile and cunsequently unfit for regular cro-
pping with annual crops can be used for cashewnut planting.  For planting
cashewnuts pits 1 <1 < 1 foot may he dug at the commencement of the ruins.
The pits should be 10 feet apart, but as the trees grow up. more space has to be
provided and the weak plants can be gradunlly removed leaving finally usbout
100 trees to the acre i, e., a spacing of about 20 - 20 feet. I the germinating
cashewnuts are picked up by crows, n nursery shauld he raise¢ and the seedlings
abaut one month old may be transplunted into the pits. Otherwise 2 to 3 nuts
may be planted directly into the pits and subscquently less vigorous secdlings
can be removed. For the first three years, the land would have to be fenced to
keep cattle off. The trees will flower in the fourth or the fifth year and fairly

heavy crops can be obtained from the tenth year anwards  The loppings of the
branches of the tree can he used as fue

1;and it will be quite easy to obtain op
u4n average nuts worth Rs 50;-

per year from an acre.

‘The Officers of the Agricultural De
seed and to advise prospective growe
cashewnut caltivation.

partment will be glad (o supply good
rs regarding the suvitability of lands for

CAMPAIGN AGAINST HYACINTH IN NIZAMABAD DISTRICT
(From the Director, Information Burcau, H, E. 1. 1l Nizam’s Government.)
Two years ago. a weed known as the Bengal

" LR Hyacinth was observed in the
Nizamabad District.

This is a highly dangerous weed and, if unchecked in time
proves most expensive and devastating to agriculture.  In Pihar and Bengal it
conld not be eradicated even at an enormons cost. Lt was particularly likely ¢
play havoc with agriculture in the Njy, imsar Lroject area. The attention of
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Government was therefore drawn by the Revenue authorities to the urgency of
the problem and a not. of warning soundcd to the effect .that if the weed was
allowed to grow. it would before long jeopsrdize the economics of the Project
itself. 1t was Jound however that the destruction of this weed could not be
accomplished by the eflorts of the Government alone without the active co-
OPeration of the people themselves. Hence a scheme based on “ Voluntary

TViCe " was prepared to celcbrate the Ist and 2nd of Khurdad (Sth 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 qfﬁcmls.
vakils and 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 ?nd non-
officials was convened at the Town Hall where the objects of the compaign were
explained and after mutual consultitions suitable zones were allotted to dxffe-
rent officers. The general supervision of the work was undertaken by the First
Taluqdar in collaboration with the District Suprintendent of Police while t'he
Second Taluqdars looked after the work in greater detail in their respective
spheres. The response of the public to the officia) appeal was aplendid.an.d nume-
rous officials and villagers stood side by side knee-deep in the 'mud picking and
throwing out the weed. For two days continuous!y large parties of voll:mteers,
both official and non-official, enjoyed themselves in the work of removing ?he
hyacinth from tanks to channels, This was the second year of the campaign
and it is felt that the weed this year has grown less. -Slmllar campaigns, if
carried on regularly for 4 or 5 years, are expected to erad.lcate tl.ne hyacmth en-
tirely and to remove what is actually a terror for agriculturists in the area

commanded by the Nizamsagar canals.

Crop & Trade TReport.

in the Madras Presidency. The receipts of loose cotton at presses
and E::::o:i.nlz.;i'lls in the Madras Presidency from lst. February 1?38 to 1{7(?8.;116?)3
1938 amounted to 242,654 bales o' 400 ib. lint 'as agamst an estxma:ie.o ;'od
bales of the total crop of 1937—38. The receipts in the Forrespon mi.l penn
of the previous year were 296,270 bales. 206,167 bales mainly of pfess:]e-l cso6 407;;
were received at spinning mills and 26,776 bales were exporl:ed by sea while 56,
bales were imported by sea mainly from Karachi and Bombay.

(Director of Agriculture, Madras.)

College Rews and Motes.

ge reopened on the 15th instant and students of

Students’ Corner. The Colle bled after the summer vacation.

asses have assem
the 2nd and 3r(:)ye:l::|eve of his departure on leave preparatory to rgtirement
P.euon.l.' n thi Rao, Assistant Sugarcane Expert, a fare.well dinner was
of Sri. K. K"Sh“m:liwn 1938 at the Officers’ Club. He left Coimbatore on the
arranged on thelzsrt ’ nu::ber of bis friends, including members of the Sugarcune
;Zt‘::):u::;e :re:eit at the Coimbatore Railway Station to see him ot.f.
s (riends of Sti. M. U Vellodi met him on 11—6-38at o dinoer party
ared evt; {‘; ;il::onour on the eve of his transfer to Tellicherry as Assistant
nged i
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Director of Agriculture. The Managing Committee und the Fditorial Board of
the Madras Agricultural Students’ Union had the plensure of meeting him at#
tea party on the 10th June 1930 in the M. A. S. U. Hall.

?ri 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
?bnt 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. 1. E, Imperial
Sugarcane Expert, has been elected by the Indian 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 nlsq glad to note that Sri. K. C. Naik, Superintendent at the Fruit
ese:}rch Stut!on. Kodur. has been selected as a delegate to the international
Horticultural Congress to be held this year in Berlin.

Birih-da'y ﬂonours. We have much pleasure in recording that Sri. K. Ramish,
Paddy S'pecm]xst, Madras, now Offg. Dircctor of the Institute of Plant [ndustry,
Indore, is hononred with the title of M. B. E. in the recent Birthday Honours.

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

. ?ri. N. S.. Varadachari, Parliamentary Secretary to the Honourable Minis-
!;"' k‘"’ Agriculture and Rural Development accompanied by Sri. Sankerlal
anker of Ahamedabad visited the Institute on the 30th of last month.

) :‘he‘ Honourable Minister for Agriculture and Rural Development arrived
in the Estate and had a few hours stay on the 2nd instant.

tor ;\n.hV. K. l‘{ﬂmﬂswami Mudaliar, Zamindar of Cheyyur and Hanourary visi-
o the Agricultural College visited the College on the 28th May 1938.

\Ienti): (;)‘em“-l}etired Director of Agriculture, Mysore. and Rev. A. F. A.
;)n 'heelrm;r of United Lutheran Church Mission, paid a visit to the Institute

]ore'?nngzt‘ygofafxz\(:st-f{r.\duate students of the Imperial Dairy Institute, Banga*
rgeof Mr. H, C. Verma L. D. D, N.D. D (S visi titute
on the 14th June 1938, , N. D.D. (Scot) visited the Insti

Red;‘ihenl:nembers of the selection committee consisting of Mr. P. H. Ram3
Cultu' lclzrector of Aar.lculture. Mr. R. C. Broadfoot, Principal of the Agri
Sah'br; _Nollege (e'x-oﬁiclo). Mr. Mahboob Ali Beg, Mr. N, Ranganadhan. Ra0
intelrvit;we;i ::x:"ltahh Gowqder and Mr, P. S. Nambiar (non-official memb‘")
on the 23ed. inet e candidates for admission into the Agricultural College

o tﬁ:n:us::ztin:?l:- Association of the l.'lppor Subordinate Officers. The Secretsry
Department w:-tl:? Of"Uppef Subordinate Officers of the Madras Agricultur®
the Upper Subol d'&— The annual General Body meeting of the Association ©
held e l: inate officers of the Madras Agricultural Department will
uring the * College Day Week " about the last week of July 1938. All me™

Ye appe t B
e at Olllll i
t rs “h() h nto b ytore at thdt time nre "|5|ted to IIE f
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RAINFALL DATA

—
K] Qo
= ‘g‘ Depar- .g : — 'g
Division Station g g ‘t:;:‘ Bt § Division Station § g
< 5 Inormal g g @
= @ =S &
. , !
Circars |Gopalpore 64 | +44 79 {South N . — 0
Cal;i’ngapntam 50 | +24 63 AS%:K:::?‘ (l)g - (l)é lgig
Vizagapatam 12 | -08 33 Madura 20| -09 85
Anakapalli ® 25| +01 39 Pamban 00| -08 | 111
el I S I R
G e 511 o1 A Palamkottab o1 -15 | 134
Masulipatam | 41 | +2'8 41 :
Guntar® 1'8 1 ~04 1'8 [West Trivandrum 27 -58 . 171
) ' Coast {Cochin 67| -50 . 119
Ceded |{lurnool 12 1 +01 | 271 Calicut 78| -07 182
Dists. {[Nandyal® 02 ] -13 05 Pattambi * 64| +23 ] 156
l[agari . 26 | +07 38 Taliparamba*| 89| +68 | 152
sSiruguppa’ 351 +20 | 40 Kasargode * 127 +26 | 164
isellary 07 | -13 2°0 Nileshwar* 155 +6'3 | 202
Anantapur 19 | -02 22 Mangalore 156 | +94 | 199
Rentachintula; 00 00 00
Cuddapah 109 | -07 |09
Anantharaju- Mysore [Chitaldrug 12| -29 32
pet® lo9 | -07 |10 ?‘nd lla?ngalore (z)g - gg 33
Carnatic|Nellore 08 | -00 | 24| COOTR Y ar Al 1| 3
Madras o1 | 10 |21 Mercara 08 -49 | 83
’l"‘nh:ir' (1)7 -(1)‘2 g:
indivanam * 6 | +01 % . : .
(‘uddalore 02| -05 64 Hills égg::)l:'nal 83 - 126
Central {Vellore 20 | -03 24 Ootacamund*, 35| +16 | 104
Sulem 171 -30 42 Nanjanad * I8 -04 67
Coimbatore e | 24 28
Coimbatore
AC &R 02| -31 2:4
Trichinopoly ! 22 | ~08 44 .

* Meteorological Stations of the Madras Agricultural Department,
@ From 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 advancs of the Southwest monsoon appe wed on 12th in the

Southwest Arabian Sea and io the south Bay of Bengal and remained active over
that region till 14tb. On 15th it became weakened in the southea_st Arabian Sea.
In the south and central Bay of B:ngal the monsoon remaiaed active till 2)th and
later over the region from the Andimn sea to the head of Bay of Bengal till
23rd. Oa 26:h the moasoon agiin strengthened in the southeast Arabian Sea and
appeared on the Malibar coast on 27th where nearly general and locally heavy

rain fell.

Oan 23th a low pressure aréa formed in the central Arabian Sea and lay off

Konkaa and Kanara coast oo 29th. Later it intensified into a depression with

cenlre at Lat. 16’N, Long. 63°E and remined stationary till 3ist.
General aad scattered thundershowers occurrsd on many days of the month in
parts of Hyderibad, Mysore, Malabar, Southeast Madras, Deccan and North

Madras Coast.
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§ ile it was
Rainfall was in large excess in parts of Westcoast and Cnr.car's \vhfle l\‘; e
in large defect in parts of Carnatic, Central and Southern districts, in MY

and Coorg.
Chief falls;—

Mangalore 48 on lst
Nileshwar 54"
Kasargod 4'1" on 27th.
Pattambi 34
Taliparamba 51°
Weather report for the Research Institute A.C.R.L
Report No. 5/38 N
Absolute maximum 9/'81F.
Absolute minimum 7! 54F‘,
Mean maximum %'S‘i'.
Departure from normal + l'OJF.
Mean minimum 74'5)!“.
Departure from normal +0'4 F
Total rainfall 0:20"
Departure from normal 307
Heaviest fall in 24 hours 010
Total No. of rainy days 2 days.
Mean daily wind velocity 32 M‘NP. H.
Mean humidity at 8 hours 6‘1’;:

Departure from normal red

iti i s a marke
weather conditions prevailed and there wa \

Summary. Usuval hot wea 4 here e on in the

in day temperature owing to the adveat of the
i:llt l\:eiky. t’I'l}:’e?mean maximgum and the mean minimum were above l:lorr?:l
while the mean humidity was far below. The skies were heavily clond-ed u .
the first and the last week and least clouded during the second a?d third weeder
Rainfall totalled 0:20” and was far below normal by 307", Lightning and thun

G.
occurred on most of the days of the month. P.V.R.&P

Departmental Notifications.

Posting.

; for
Sti G. L. Narasimha Rao, Assistant Agricultural Demonstrator, 1s posted
work in the Vuyyur Sugar Factory area.

Transfers.

Name of officers From : To

A. D. Samalkotas.
A. D. Kandukur,
A.D. Ongole.

Sri K. V. Gournagamurthi A D. Atmakur
» D. Achutharama Raju A. D, (On leave)
» V.G, Venkataramana Rao A. D. Kandukur
. A. Ramadoss Offg. Asst. in Cotton,
Coimbatore A.D. Bellary.
Offg. Asst. in Cotton,
Coimbatore A. R.S. Nandys!.
Offg. Asst. in Cotton,
(On lewve) A.D. Koilk‘"“""
A, D. Mudukslathur A. D. Tenkass.
A. D. (On leave) A. D. Tirupathur

» M. Subramania Chetty
» G. Konda Reddy

w S. V. Ramachandran
.»» Bennet P, Masilamany

June 1938]) Departmental

» N. Annaswami

«» C.Jsgannatha Rao
» P. Satyanarayana
» D. Panakala Rao

,» C. Bhujanga Rao
» V.S, Rangacharlu

Notifications 231

A. D, Tirupathur

{Ramanad) A. D. Neandigama.

Gazetted Asst. in Cotton Asst. in Cotton,
Scheme, Coimbatore
A. D. Kadiri (On leave) A. D, Markapur.
A. D. Nandigama
A. D. Ananthapur
A. D. Cuddapah

A. R. S, Nandyal.

A. D. Bezwada.
A. R. 8, Anakapalli.
A. R. S. Guntur,

Leave.

Nsame 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. Narasing+ Acharayar. A. )., l'onneri.
M. R, Balakrishnan, Asst. in Chemistry,
Coimbatore.
. P.K.Kunhiraman Nambiar, A. D, Satur,
« M. Somayya, F. M. A, R. S, Nandyal.
« D Bapayya, A. D.. Bezwada.
.. M. U. Kondal Rao, A. A. D, Vinukonda.
w T. Seshuchalam, A. D., Ongole.
L. K. Narayana Ayyar, A. D., Shivali.
M. Narasimham, A. D, Guntur.
S. Venkatarama Ayyar, A. D.,
Conjeevaram.
« R. Venkatarama Ayyar, A. A. D.,
Vridhachalam.
» A. B. Adishesha Reddy A. D.. Tadpatri.
+ N. Annaswami, A. D, Tirupathur.
. A, K. Ganesa Iyer. A. D.. Paramakudi.
Mohammad 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 ! month from 13~ 6—38,
a. p. for 1 month from 1—6—38,
a. p. for 1 month from 1—6—38,
a, p. for 1 month from 25538,
sion of 1. n. p. for 1 month
from 1—6--38,
L. a. p. for 2 months from 1—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 18—5-238
L.a
L.a
L. a

=
o)
-
@
3

. p. for 2 months from 25 -5—38.
p for 1 month from 26--5—38,.
. p. for 22 days from 9—5—38.

.
=

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 3 months from 23—5-38.
#. p. for 2 months from 19—5-38,

I Sl o

L. a. p. for 1 moath from 9--6—38.

e

/



Agricultural College and Research Institute,

Coimbatore.
ADDITIONS TO THE LIBRARY DURING MAY 1938

A. Books.

1. Bibliography on Land Utilisation, 1918-1936. Bercaw, L. O. & Hannay, A. M.
(1938). 2. Planned Mixed Farming (in Palestine). Elazari-Volcani, I. (1938). 3. The
Coconut (A Monmograph). Patel, J. 8. (1938). 4. Ecomomic Botany: A Texi-book
of useful Plants and Plant Products. Hill, A.F. (1937). 5. The Rust Fungi of
Newsealand. Cunningham, B. H. (1931). 6. Further Upward in Rural India.
Hatch, 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, 1937. 3. Annual Report of the
Indian Central Cotton Committee, Bombay for 1936-37. 4. Mysore Agricultural *
Colendar, 1938. 5. Gwalior Agricultural Department Anpual 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
Annual Report, 1937. 11. England National institute of Agricultural Botany,
8th Report and Accounts, 1936-37. 12. Yearbook of Agricultural Co-operation,
1938. 13. Malta Agricultural Department Annual Report, 1936-37. 14, Northern
Rhodesia Agricultural Department Annual Report, 1937. 15. Jamaica Depart-
ment of Science and Agriculture Annual Report, 1936, 16. Arkansas Agr. Expt.
Stn. 49th Annaal Report for 1936-37. 17. Pro:zeedings of the 57th Annual Meet-
ing of the Hawaiian Sugar Planters’ Association, 1937. ‘18. Kansas State Board
of Agriculture, 30th Biennial Report. 1935 & 1936. 19. Maryland Agrl. Expt. Stn.
50th Annual Report, 1936-37. 20. New Jergy Agel. -Expt. Stn. 58th Annual
Report for 1936-37. 2L South Carolina Experiment Station of Clgnuon Agri-
cultural College Annual Report for 1?367375' 22. United States of America
Secretary of Agriculture’s Annual Report for 1937. g

C. Bulletins, Memoirs, Etc. o ."'

23. Oil Milling Industry. Madras Industries Dsp. Buli. 29. 24 .Tables show-
ing composition and nature of Soils under Maddur and Cauvery Branches.
Mysore Agr. Dep. Riport Ser.No.2. 25. Manufacture of Khandsari Sugar as a
Cottage Industry in Bihar. Fihar Agr. Dep. Buil. 2. 26, ALipt 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. Egypt Royal Agr. Soc. Bull. Nos. 33 & 34. 29. Honey and
some 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 Form Ownership in Denmark; & 33. Recent Trend Toward
Diversified Farming in Southern Cotton Areas. U. S. Agr. Dep. Land Use Planning



L-12

DPub. Nas. 13: 15 & 17. 34, Electric Power for lrrigation in Humid Regw':,sd'
Hlinois C. R.E. A. Bull. Vol. V11, 2. 35. Inheritance of l.(est\‘l’urmd qf Seedsl a” )
certain other characters in tk{; Peanut; 36 & 37. Florida Citrus Pf')ces: 1 & “-
38. Cold Storage Studies’of Florida Citrus Fruits. [Florida Agr. hxp.. sn':v fBull.
314:315. 3176 316. 39. A Preliminary Study of the Effect of cultivation og
certain chemical and physical properties of some south Dakota Soils. S hafom
A. E. S. Bull. 314. 40. Diseases of Cabbage and Related Plants; & 41 Fire-
Protective Construction on the Farm. U S. Azr. Dep. Farmers’ Bull. 1439 & 1530

D. Circulars, Leaflets, Etc.

42, Collar Rot in Sugarcane: 43 Red Rot of Sugarcane: 4. Sugircané
Borers and Ho v to Centrol them: 45, Rice Case Worm (Nymphylo Dopunctalis)i
& 4v  Swarmiag Caterpillurs in Puddy. Assam Agr. Dep. Leupict Nos. 45,6 7
& 8 of 1938.

E. Reprint.

Some Applications of Statistical Methods to Agronomic Experiments. {Rept.
from the Jrl. Amer. Stat. Assn. 1930). Ric'y, F. D, (1930)

-\
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The Madras Agricultural Students’ Union.

PATRONS
V. Arumugam Pillai, Sundaikamuthur, Coimbatore District.

Dewan Bahadur C. Arunachala Mudaliar, Zamindar of Chunampet, Chingleput
Lodd Govindoss, Madras,

A. M. Kalinga Rayar, Zamindar of Uttukuli, Coimbatore District,
Raja Sree Krishnachandra Gajapati Narayana Deo, Maharajah of Parlakimidi,

{District,

Ganjam District,
V. Madbava 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.

Veerarayan Thirumalpad, Nilambur, Malabar District.

V. C. Vellingiri Gounder, Coimbatore.

Raja Sir Venganad Vasudeva Rajah, Kollengode, Malabar District’
Dewan Bahadur C. V, Venkataramana Ayyangar, Coimbatore.
R. Jeevandas, Varnasi, Parlakimidi.

G. R. Hilson, Norwich, England.

Sri Ramachandra Ananga Bhima Dev, Kesari Gajapathy, Rujah Saheb of
Bodokhemidi, Berhampore, Ganjam

THE OFFICE BEARERS FOR 1937-38

R. C. Broadfoot, Principal, Presidcnt, Bx-officio.
V. Ramanatha Ayyar, Resident Vice President.
M. U. Vellodi, Editor.

M. A. Sunkara Ayyar, Sucretary.

COUNCIL (15 Members). MANAGING COMMITTEE (9 Members),

President. Resident Vice President.
Resident Vice President. Secretary.

Editor. Editor., .

Secretary.

P. A. Venkateswara Ayyar, Manager.
Mofussil Vice Presidents.

K. Unnikrishna Menon.

Rao Bahadur G. Jogi Raju Garu.

V. T. Subbiah Mudaliar.
Mofussil Members.

K. Gopalakrishna Raju.

A. Chinnathambi Pillai,

A. Chidambaram Pillai.

(Vacant). Secretary.
Resident Mambers. Manager.

Rao Bahadur S. Sundararama Ayyar, J. S. Putel.

Rao Sehib T. V. Rajagopalacharyar. M. C. Cherian,

» «» V. Muthuswami Ayyar. K. M. Thomas,
K. V. Srinivasan (Student). R. Visvanathan (Student).

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

T. S. Lakshmananm, Tressurer.
C. S. Krishnaswami;.- Member.
C. Jaganatha Rao, -
‘C.-Rajasekhara Mudaliar,
S. K. Jogi, (Student).

EDITORIAL BOARD (7 Members).
Editor.
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