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to transplanting without detriment to their cropping-power. The

present paper embodies the details and results of the preliminary -

investigation.

Paddy seeds of Aduturai strain No. 2 (White Sirumani) were
sown on 1-8-192G. The seedlings were all pulled out from the
nursery on 13-9-1926, and the pulled-out seedlings were kept
together in the nursery. Some of the seedlings were planted out
in a field-plot on the same day in six rows, epaced 6 inches apatt
between plants in the row, and 1 foot apart between rows. The
six rows were scattered in various positions to minimise errors
due to variation “in soil-fertility. This formed the first' day’s
planting. The rest of the seedlings were planted out in batches
on five succeeding days, there being again six rows in each day’s
planting.

Detailed observations with -regard to the establishment,
growth, flowering period ete. of the different sets of planted seed-
lings were recorded and the salient pointsare enumerated below.—

{(a) Establishmen! of planted seedlings.— f
g

Normally, transplanted seedlings produce fresh roots, establish
themselves in new soil, and manifest eigns of growth in a week
after transplanting. The percentage of well-established plants to
the total number of seedlings transplanted in the six different sets
will, other things being equal, afford a reliable measure of the
effects of progressive delay on the establishment of seedlings after
transplantation. Table No. I gives the percentages of establish-
ment for the six different plantings, and it will be seen that up to
a limit of 3 days after being pulled out of seed-beds, the establish-
ing capacity of seedlings is not impaired to any considerable
extent.

TABLE L. .

Total No. of ‘ Percentago

Manner of planting. seedlings gg& fﬁ;t -of esm-b

; planted. " blishment.
Planted 1st day 1181 54 95%
‘ 1188 54 95%
1188 79 - 93%
1188 112 91%
1188 176 - 85%
1188 613 88%

Ty
~:‘l P YEY G é‘}€l§

(b) Growth,—

The maximum growth is often attained before the commence-
ment of the reproductive phase in the life-cycle of the plant,
With a view to get data for comparing the growth in the six different
day’s plantings, tillexr-counts for 60 plants in each of the six
different sets were carefully taken after maximal growth had been
attained, and Table No. II gives the results of such counts. It
will be observed that there is not very much variation in the
tillering-capacity of the different sets, and this is in conformity
with the natural expectation, that once a transplanted seedling
gets established in the soil, its further vegetative development will
take a normal course.’ '

TABLE II.

Average tillering-capacity of

How planted. a plant (average of

60 plants.)
Planted 1st day ‘ - - 11.8
"y 2nd day 10.8
s ord day 10.8
5 4dth day e 10.5
»  bth day 10.8
» Oth day 9.3

(¢) Flowering.—

It was also necessary to determine whether the flowering
period is likely to be affected by the delay in trausplanting
pulled-out seedlings.  All the six batches of seedlings planted on
six consecutive days were carefully flower-marked, and Table ILI
contains a brief statement of the results. The table discloses that
the ‘lowering-period’ is not affected by the progressive delay of
one to five days to which the pulled-out seedlings were subjected.
The day of the maximuwm flush in flowering for all the six batches
is almost the same (I8th December).
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- TABLE IIL

, Number of plants that flowered on.
How planted. -
12th Dec. 14th Dec. I6th Dec. 18th Dec. 20th Dec.

actual % actual % actual % actual % actual %

nted 1st day 156 13.8 208 18.3 232 20.5 447 39.4 70 6.7
H énd da.; 166 14.6 224 19.8 253 22.3 431 38.0 48 4.2
3rd day 169 15.2 88 17.0 228 20.6 462 41.7 5'8 5.2

© 4th day 121 11.2 195 18.1 285 26,6 385 85.8 66 0.1
5th day 83 8.2 167 16,56 201 20.2 459 45.4 101 ,‘10.0
6th day 16 2.8 41 7. £815.3 231 40.2 186 32.2

Totai ... 711 ... 1023 ... 1290 .. 2415 .. 535

!

(d) Yield.
At harvest-time the plants in the rows relating to the six

different batches of plantings were carefully counted. Any plant.

that had a blank on either side was discarded. The rest were all
carefully harvested, threshed, and the produce weighed separately.
The yield of 100 plants for each batch -was then calculated, and
Table 1V gives the yield figures. An examination qf the table
makes it clear that up to the 6th day, the average yielding-capa-
city of surviving plants is in no way affected.

TABLE IV.
‘Total No. of  Total Yield of 100
How planted. plants in yield in plants in
6 rows. Decagrams.  Decagrams.
Planted on 1st -day 999 1408 - 141
,  2odday 1017 1562 145
” 3rd day 945 1363 144
,  4th day 879 1281 145
» 5th day 738 1131 - 153

,  6th day 211 - 270 129

Discussion of results,

A scrutiny of all the recorded observations regarding paddy-
seedlings pulled out on a particular day, and planted in six conse-
cutive daily batches, points to the conclusion that the establishing.
capacity of seedlings is seriously impaired, if pulled-out seedlings
should be kept for more than three days prior to transplanting.
It is noteworthy that the vegetative growth of the surviving seed-
lings (as evidenced by tillering and flowering characters) does not
appear to be affected adversely by the delay up to 6 daysin plan-
ting. However, since the yield of a paddy-field may be mathema-
tically expressed as the product of the number of the standing
plants in the field and the average yield per plant, the diminution
in the ‘percentage of establichment’ after transplantation will
naturally involve a decrease in the output of grain. Hence, it
does not seem advisable to delay the planting of seedlings pulled
out from nurseries by more than three days. :

BOTANY OF SOME USEFUL PLANTS—I.
S. N. CHANDRASEKHARAN M. A. AND T, S. RAMAKRISHNAN M. A.

The family Leguminosae (the family of the pulses, grams and
beans) is of very great economic importance. It occurs both in
the tropics and in the femperate regions and has a worldwide dis-
tribution, The family comprises herbs, shrubs and trees., The
leaves are alternate, stipulate and mostly compound. The flowers
are nearly always arranged racemosely and are hermaphrcdite or
polygamous, irregular or regular. The fruit is a legume. The
seeds are exendospermous, the cotyledons being thick and . rich in
food materials. They are noted for their longevity.

The members of this family are comparatively richin pro-
teins and hence tend to balance the food ration of man and domes-
tic animals. The protein is present all through the plant being
concentrated in the seeds. Agriculturally, the familyis of great
value as a green manure. They leave a considerable quantity of
avttone geiafter harvesting and thus add plenty of organic material
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to the soil. The roots bear a number of small swollen structures
called nodules on them. These are full of a bacterium valled
Pseudomonas radicicola which is capable of fixing free atnos-
pheric nitrogen. This is partly utilized by the growing plant and
when the roots decay the rest is left in the soil in the- form of
nitrates which add to the nitrogenous fertility of the soil. On
account of this leguminous crops are regularly employed as rota-
tion crops with cereals and root crops, and as cover crops.

The family is divided into three suborders:—Papilionaces,
Casalpineae and: Mimoseze.

Suborder—Papilionaceae.

The flowers are characterised by the papilionaceous corolla
consisting of & posterior large showy petal known as the standard
or vexillum, the two lateral or wing petals (alae) and the two
anterior petals mostly fused to form a boatshaped structure called
the keel or the karina. The keel encloses the andrecium which
consists of ten mona or diadelphous stamens and the gynoecium
which lies inside the staminal tube.

Cyamopsis tetragonoloba.
(formerly known as C. Psoralioides.)

The cluster bean (Tam: Koth-Avarai) is cultivated almost
throughout India. It is believed to be an introduced plant as it

has never been found growing wild in India. It is mostly grown

as a mixed crop or as a hedge or shade plant. In Northern India
it is a field crop, while in Southern India it is grown only in
gardens ; two forms are often met with in the South which are

- differentiated by the size and color of the pods. The seeds are
sown with the rains and the plants come into bearing in about 3
months.

1t is a robust, erect, bushy annual growing to a height of 2
to 3 feet, while some varieties grow up to 10 feet. The stem is
ribbed, fibrous, hollow and covered with adpressed x;ud—ﬁxed hairs.
The leaves are alternate pinnately trifostlate, stipulate, stipules
being linear and petiolate, the petiole being grooved on the upper
surface. The siipels are absent. The leaflets are ovate or elliptic
with an irregularly toothed margin, acute pinnate—reticulate and

hairy with midfixed hairs.
/
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The flowers are arranged in axillary condensed racemes.

These are purplish and bracteate with small caducous bracts, the
bracteoles being absent.

The calyx is gamosepalous, very hairy, persistent with 5 un-
equal linear teeth, the anterior ones being larger.

The corolla is purple with the standard orbicular and short-
clawed. Wing petals are obloug and nearly as long as the
standard and half as broad: the keel petals are as long and as broad
as the wing petals, free at the bottom and connate at the tip.

The stamens are 10 in number, monadelphous with uniform
oblong anthers which are distinctly apiculate. The ovary is
superior, hairy, sessile, one carpelled and one celled with five te

seven ovules. The style is bent at the tip and the stigma is
capitate,

The fruit is a legume elongated and tapering to a point at the
apex, obscurely foursided and with light constrictions between the
seeds. The latter vary in number from five to seven and are
oblong, exendospermous, rich in protein and varying in colour.

The young pods are used as a fresh vegetable or dried, salted
and preserved for use when it is not possible to get fresh pods.
The old pods are very fibrous and hence not used. The whole
plant forms an excellent cattle fodder for which purpose it is sown
as a dry crop in Northern India. On account of the large amount
of nitrogenous matter the plant contains and its being compara-

tively free from fibre when young it is very useful as a green
manure,

Sesbania grandifiora,

The Agathi (as it is commonly known) is cultivated in and
around betel-vine gardens while isolated plants are found round
many of the Hindu houses. It is supposed to be not indigenous.
It is a small erect quickly growing soft wooded tree reachine 20
to 80 ft. high. Younger parts of the stem are covered with a
dense coating of short hairs (tomentose).

The Ieav‘es are paripinnately compound, alternate and pulvi.
nate with decidaous stipules. The upper surface of the petiole is
slightly grooved.  Leaflets are either opposite or alternate
stipellate with short cushioned stalks, oblong in shape, entire,
obtuse with & sub-mucronate tip and pubescent. ’
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The flowers are in axillary racemes. These are yellowish
white, or red in colour, very large being 10 ¢. m. long frO}n the
joint of the pedicel, bracteate and bracteolate, (both deciduous)
with the petals slightly fleshy. .

The calyx is gamosepalous, bell-chaped and broadly two-
lipped, the upper formed of two connate lobes and the lower of
three. © . - _

The standard is clawed, greenish yellow outside with pink
colour mixed with yellow inside with a green spot at the bottom
and rounded, wings are as long as the standard, clawed and
yellowish white'in colour. Keels are fused throughout excepting
at the apex and the base, as broad and long as the -wings /yello-
wish white, with apex turned up.

The stamens are 10 in number, diadelphous (9 and 1) of un-
equal heights; filaments are fused to very near the tip; zmtt;ers
basifixed, elongated, with longitudinal dehiscence. There is a
prominent disc of green glands round the ovary. ‘

' The ovary is one-called, sessile, and very much elongated
with a short style and blunt stigma. The pods are pendulous,
elongated and slender with many reddish brown seeds: '

The leaves, flowers and young pods form favourite articles of
food being prepared into curries. Orthodox Hindus make (;t a
point of using the leaves of this plant particularly on the Dwadasi
day (12th day after the full or new moon). AThe,lea,ves form an
excellent fodder for cattle especially for mileh cows. In betel
gardens the stem is used as a support for the vines. The leaves
are nsed as green manure. Some medicinal properties are attxil-
buted to thiz plant. The leaves form a good laxative and are also
recommended for ulcers in the mouth.

Arachis I‘zyz‘)ogaefl-

This is commonly known as groundnut or peanut (and in
Tamil as Nilakkadalai or Manilakottai). It is a native of Brazil and
was introduced ‘icto India about 150 yearsago Though cul-
tivated in small areas in many parts of India, it is grownona
commercial ecale in the provinces of - Madras and Bowbay. In
Madras the chief centres of production are South Arcot and
Coimbatore districts. This is generally a 6 to 7 months crop

extending from June-July :to Qctober-January. A number of ,

'
/

varieties are present, some being low and prostrate and others up-
right and differing from one another in the number of seeds in the
pods.

This is a spreading herbaceous annual branching profusely
all round, growing up to 1 foot high and spreading with a diameter
of 2 to 3 feet.

There is a tap root 8 to 10 inches long with few lateral roots
with a number of bacterial nodules in them. Adventitious roots
develop from the basal portions of the stem which are covered
with soil.  Root hairs develop very rarely. The branching of the
stem commences frow the axils of the cotyledons,

The stem is round at the base and angular in the young
parts and is densely hairy—long hairs (hoary). The leaves are
alternate with two pairs of leaflets, stipulate, stipules very long
and adnate to the base of the petiote for nearly half the length,
30-35 m. m. long, linear-lanceolate. The petiole is pulvinate the
pulvinus is formed just above the junction of the petiole and stipule
grooved on the upper surface and hairy. Stipels are absent.
Leaflets are provided with short cushioned stalks, elliptic-obovate,
entire, shortly mucronate and margins fringed with hairs. They
are leathery pinnate-reticulate and glabrous.

The flowers are axillary, either occurring singly or in pairs
and sessile. There are two bracteoles each being two lobed.
The corolla is orange colored and the flowers in the upper axils
do not develop generally.

The calyx is gamosepalous developing into along narrow
tube expanding at the top into two portions (1) the posterior bioad

-with 4 teeth and (2) 1 lobe developed anteriorly or to a side, green

and hairy.

The corolla is much exserted and carried on the calyx tabe;
the standard is orbicular orange colored with a short claw: wings
as long as the standard, yellow in colour; keel petals united and
narrow, yellowish white and with a slight twist.

The stamens are monadelphous; usually 8 stamens develop.
They are dimorphic, of unequal lengths, the longer ones with
rounded anthers and the shorter ones with cblong and larger
anthers; stamens are borne on the tip of the calyx tube.

_ The superior ovary is situated at the botton: of the calyx tube,
sessile ab first, with a long filiform style whichis bent with a

2
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bearded stigma. After fertilization the torus slongates into a very
long stalk and pushes the developing ovary into the soil.* This
stalk responds to positive geotropic stimulus and thus enables the
development of the pod in the soil.

The fruit is a legume with a corrugated pericarp ‘or shell,
almost cylindrical with the number of seeds varying from 1 to 4
in diffevent varieties. The shell is slightly counstricted between
the seeds.

" The kernels when roasted form an excellent food and are
‘used as an ingredient in many sweets. An oil is extracted from
the kernel, the percentage of oil being about 45 to 50. This oil
is used in various ways, as a salad oil, for adulteration with ghee
and gingelly oil and in the manufacture of several kinds of soap.
The cake left after the expression of the oil forms an excellent
stock feed and a valuable manure.

Cicer arietinum,

The common Bengalgram (known in Tamil as Kadalai) or
chickpea is grown extensively all over India. Itisa native of
South West Asia and bas been cultivated in India from remote
times. It is largely grown in Agra and Qudh. “A line drawn
from Bombay to Patna wonld approximately divide India into two
sections the northern being the great gramn area while the southern
is that in which it is a very subordinate crop.” In Madras about
150,000 acres are under this crop chiefly in North Arcot and
Coimbatore districts. It is sown about the month of October and
harvested in February-March, It thrives well in soil suited for
wheat and linseed. It has a tendency to smother weeds in the
fields. Several fairly distinct forms exist varying in the color and
size of the flowers and seeds.

1t is a small spreading herbaceous annual growing to a height
of 1 to 13 feet brancking profusely the branches beipg divaricate
from the base. There isa taproot 6 inches to 12 inches long
with generally 4 rows of lateral roots. Bacterial nodules are
present the number of which varies according to the nature of
the soil. ' ‘

The main stem is rounded while the branches are four-sided,
ribbed, green and densely clothed with glandular hairs. The
stalks of the glandular hairs are formed of a row of cells, the gland
itself being the terminal cell which is pretty large, oval and
hyaline. ‘

11

The leaves are oddpinate, alternate, with the number of
leaflets varying from 11 to 18, stipulate, stipules leafy and serrate
and petiolate, petioles being furrowed on the upper surface, The
leaflets ate alternate or sabopposite, six millimetres lone and 4
mllllnnetres broad, ovate, serrate, acute, covered with glzndular
hairs and hence somewhat sticky, pinnate reticulate and without

stipels. The dew collected over the leaves ha i
to the secretion of the glands. . son acid faste duo

Solitary flowers are formed in the axils of the leaves and are

stalked, bracteate and bracteolate, bracteoles la th
The flower stalk is articulated, rger' an the bract.

. The calyx is gamosepalous densely clothed with glandular
hairs, persistent, with one anterior lobe, two lateral and the 2
posterior subconnate, lobes sublanceolate.

The corolla varies in color; the standard is obovate with a
number of colored forking veins proceeding from the centre to
top; the wing petals are nearly half as broad as the standard, clawed
and spurred; the keel petals are nearly half as broad as the wing
and as long as the standard, clawed and free. °

There are 10 stamens which are diadelphous (9-1) ; anther
are two celled, orange colored atd ba,siﬁxed.p (9:1); anthers

The ovary is superior, sessile, oval, with a terminal slightly
beni style and blunt stigma. The fruit is an inflated legume with
usually two seeds attached to the ventral suture. The seeds are
beaked with wrinkled testa and are exalbuminous.

The seed is considered to be of high nutritive value and
forms an important part of the Indian food. The flour prepared
from this seed is very largely used in the preparation of various
Ifxdlan sweets. It forms an excellent food for horses and cattle.
The young tops of the plant are used as a potherb. The stem,
leaves and husk are valued as an iwportant cattle food especially
for milch cows. The acid liquid collected over the plant is called
vinegar and is used medicinally, |
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DISEASES ON BETEL VINE IN POONAMALEE, CHINGLEPUT _DlSTRICT.
By

S. SUNDARARAMAN.

Tportant Betel-vine growing villages lie to the east of .

Poonamalee. They are Managadupattu, Kattupakkam, Koovur,
and Sennerikuppam.

Cultivation.—The land in these villages is chiefly owned by
rich absentee landlords. It is leased out to middlemen who sublet
to actual cultivators. Nn one individual undertakes to cultivate
wore than a third of an acre with betel-vine, and usually each
tenant owns three strips in three distinct stages. Betel-vine is
followed by betel-vine without any intermediate crop or by a long
fallow. This system of cropping has resulted from two causes :—
1. the enormous profit this crop brings to the’ cultivator and
2. the application of organic manure which prevents to sowme
extent the depletion of soil fertility and renders the necessity for
rotation less obvious. A single crop of paddy may sometimes be
sown between the ridges after betel vine is removed. Consider-
able attention is paid to its cultivation from beginning to end.
The land is thrown into ridges three to three and a half feef
wide and three feet high. - This ensures perfect drainage. On
the ridges agathi seeds are dibbled and occupy four Ilines.
Sowing is done in January or July there being two seasons for
planting this crop. Thagarai seeds are also sometimes sown with
agathi, When the agathi crop is four months old the betel-vine
is planted. The vine cuttings which are the topmost nodes of the
third year plants are planted under the agathis, the first nodes
being pressed into the soil and covered with wet earth. The
agathi plants which are now about four feet tall are bent and
tied together 50 as to form an arch over the ridges.

, - Irrigation and Drainage.—The crop is not directly irrigated
but water is splashed on it from the trenches with the aid of
wooden scoops. Watering is done thrice a day during the first
three months and once a day thereafter. Drainage is satisfactory as
trenches are usually deep. In dry weather wells supply water
for irrigation and during the rains, tanks.
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Manures. —Mauuring is done on three occasions, first when
the crop is three to six months old, a <econd time after another
half year, and the last time in the beginning of the third year.
The manure applied is powdered well-rotten horse dung, except on
the second occasion'when tannery refuse is also added on.

Coiling.—When the plantation is nine months old the free
ends of vines are taken down, wound up in a coil and covered over
with wet earth. This serves as a sort of layering and new shoots
come up.

_Harvesting.—Leaves are plucked once a wonth from the
beginning of the second year, and the yield gradually increases
from month to month till it reaches a maximum until the rains of

the north east monsoon cease, after which it again goes down,

The profits from this year’s harvest enable the cultivator to pay
his rent and meet cultivation expenses, besides faraishins him with
means of subsistence from day to day. The third yea.tgs harvest
generally counts for his argin of profit.

. Diseasgs.——The vines are attacked in this locality by two
kinds of diseases, both of fungal origin, 1. Phytophthora
2. Sclerotium rolfsii.

1. Phytophthora.—Local enquiries show that this disease
ade its appearance only three years ago and, has gradually
spread until this season it is seen in all villages and is more or
less firmly established. It has caused much loss. Whole gardens
have .been laid bare and the cultivation is being abandoned.
The disease attacks the crop in all stages of growth. Once in a
garden it spreads rapidly increasing in virulence and intensity after
a spell of rainy weather, The first symptows are shown by the sud-
den drooping of the tender upper shoots. The leaves lose their
turgidity, becom.e flaccid, droop and gradually turn yellow. The
whole plaut rapidly wilts, first turning yellow and later brown.
Near the soil at the base of the viae, that is, at the Tegion of the
collar are sowmetimes seen dark water soaked spots which get soft-
ened. The whole region rots and becomes completely shredded.
In most plants however, the roots, long before the rot sets in
become completely deteriorated and the plant dies, ’
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9. Sclerotium rolfsii.—This disease is of equal if not of
greater virulence.  This is not apparently a new disease as tlbg
ryots seem to have been familiar with it. It is locally calle
“Purnam” by the cultivators. On the basal portion of the vfmesf
especially in the coiled portion is seen a growth of thick weft ;)
Jongitudinous white—fibre likethings which spread .a,nd comple'}ehy
cover the whole base. The portion affected rapidly rots. he
connection between the roots and ths stem is s_evergd and the
plant dies. This disease is confined to moist portions chiefly ',IEhe
coiled portion attacking them just before they strike root. e
loss due to this disease is also considerable,

dial measures,—Since in both cases infectlon. spreads
from Ifggzground and the fungi presumably live in ‘the soil, trea],jt-
ment of the soil is indicated as a re'medla.l measure. Since - the
attack begins aud in most cases ends in the collar region a protec-
tive fungicidal coating in this region also seems ‘necessar{i bA
trial has been made this season to find out if spraying wou g
useful. Bordeaux mixture (1 in 2 strength), along with resin an
soda, fish oil soap and chestnut’ compound ’(or a mixture of copper
sulpbate and amonium carbonatg) have been sprayed. Th% Te-
sults will be watched. Ryots in this locality have also been
advised to adopt the following methods :—

{

1. Liming the soil 2. Judicious rotation - 3. Lopping of
agathi branches to admit more of sunlight. o

- (As this crop is grown in all parts of this Presidency though

in small areas and as these diseases may escape the notice of the -

i initi it i ill carefully note
jots in the initial stages it is presumed they will 3
:l?xg zyxnptoms mentioned above and communicate with the Govern-
ment Mycologist, Coimbatore for advice—(Editor).
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THE USES OF FUNGI.
By

T. S. RAMARRISHNAN.

Fungi are primitive plants devoid of the green colour
(chlorophyll) and hence dependent for the supply of their organic
food substances on dead or live animals and plants. To a layman
the name fungus conjures up the vision of an unwanted organism
capable of doing harm only and causing enormous economic loss.
Its loathsome presence is felt all round us. In the field it is
responsible for a variety of diseases in a number of economic

- plants either bringing about their destruction or resulting in much

reduced yields, In howmes it thrives in the preserved food materials
and stored food grains, fruits and pickles and causes them to rot
or turn ‘mouldy’ and become unfit for consumption. Leather
goods such as shoes and suitcases and even clothing form favourable
media for the growth of moulds during humid or rainy weather and

if the articles are not carefully attended to every now and then,
they perish quickly.

The ways in which fungi ate capable.of causing damage are
numerous. Yet they also often become useful to mankind. They
do not form a group of organisms capable of inflicting injury alone.
There is a better side to this picture. Fungi are useful to man in

a number of ways and in this article are described some of the
uses to which fungi are put.

To begin with a nuwber of them form delicious articles of diet,
Mushroon.s and morels, trufiles and puffballs are the fungi thatare
largely used as food, These are found in plenty both in the open
country and in the forests all over the world and are consumed by
all the races both barbaric and civilized. In many countries the
people are dependent for the supply of these on Nature, being
collected in large quantities from the forests. In India the com-
mon mushroom which is found near the cattle sheds or manure pits
soon after the rains, is relished very much and consumed in
numbers. Other forms of mushrooms, truffles and morels are
collected from the forests. On the Nilgiris these are brought
regularly fo the markets during the season. In Kashmir the
morels are collected and dried in the sun in April and exported,
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In many of the European countries the mushrooms are colti-
vated. France takes the lead in intensive mushroom farming.
The cultivation is carried on underground, in disused quarries or
abandoned mines. Provision is made for ventilation and abundant
supply of water. The soil is specially prepared by the addition of
large quantities of stable manure and leaf would and made up
into beds or ridges. These are then sown with the spawns’
of the fungus which are only lumps of manure with a large
quantity of the mycelium of the fungus. By keeping the soil moist
the mushrooms come up in 3 to 4 weeks and the beds remain in
bearing for 6 to 8 months. These are gathered in the young
stage-in what are known as large button stage-, since they are not
palatable or digestible if {ully expanded and hence have no sale.
The important points to be considered in this farming are the
presence of a large quantity of moisture and wanure with plenty
of air and the absence of light, for the mushrooms come up better
and earlier in darkness. Before the war, Paris alone produced
750,000 francs, worth of mushrooms every month. y

Besides mushrooms and morels some other kinds of fungi are
also cultivated but the former are by far the commonest forms.
These are generally cooked when fresh and then consumed. In
China and Japan they are often dried and preserved, when they
are gaid to develop a particular aroma and hence valued in the
preparatiou of soups. Mushrooms are believed by some'to be equi-
valent to meat food on account of the flavour which is developed
when cooked. Others are of opinion that fungi are of little real
food value and can only be used as accessory food and not as
substitutes for meat or vegetables, But yeast is believed to have
considerable food value and in the dried and purified state is used for
this purpose. The collection and cultivation of fungi afford employ-
ment and form a means of livelihood to many. In this connec-
tion it must be mentioned that there are several mushrooms which
are very poisonous and resemble the edible species. Hence great
care must be exercised in the collection of the edible fungi and
one must acquaint himself with the chief characters and peculia-
rities of the fungi that are used as food.

Besides forming a direct source of food many fungi are em-
ployed to set up fernentation in the processes of breadmaking and
the wanufacture of wine and other liquors. In the preparation of
bread a little ‘yeast’ is added to the dough which sets up fermen-
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tation followed by the evolution of carbon-di-oxi i

raizes the dou.gh and increases the porosity and sofot:ileiilof ggi)rg;;
and {hus its digestibility. Again yeast plays the mt;et important
part in the manufacture of wine. beer, brandy, whisk;* zmdp ot'her
intoxicating beverages. The spores of the yeast fungns are pre-
sent in the air. These settle on the fruits of the O?a,pevine 1a\.nd
are largely responsible for the ‘bloom’ found on thebfmits Wine
is prepared by pressing the juice out of the grapes and r;xllowinﬁ
it to stand, when fermentation is started by the ycast and the
sugar is transformed into alcohol and carbon-di-oxide. NThe ]atteL:
gas is responsible for the frothing up. The liquid is removed
and stored up when the requisite amoant of fermentation has

- progressed {and named as different grades in cwnmerce). Beer is

the product of fermentation set up by yeast in barley malt extract
Toddy is the fermented sap of coconut, palmyra or date palm and
here again the fermentation is carried on by S'ea,st. In addition to
veast other fungi are also utilized in the manufacture of fermented
liquors. Mucor oryzae is employed for the preparation of arra;:k
The Ja.papese liquor ‘sake’is prepared by using Aspergillus oryme.
Aleohol s obta.l.ne_d by the process of fermentation brm;"hl.;
about_ by fungi in potato, rice, barley and other starchy
materials. The increased use of alcohol for various purposes must
necessarily make this azpect of the uce of fungi the most im‘port:mt
Vinegar which is largely used as an accessory food and also in the;
preservation of certain articles of consumption is prepared by the
acetous fermentation of a mixture of malted and unmalted  grain
or oxxda.tlon.of wine through the agency of a fungus called ;T?_}'CO-
derma aceti, Thus fungi are extensively used in industrial
concerns,

Another way in which fungi become useful to man is in the
entomogenous nature of some and in the consequent,suppression or
control of insect pests. The scale sinsects which are known to
infect a number of plants including fruit trees have been in nume-
rous instances kept under effective check by the growth of some
insectivorous fungi which destroy them. The ‘%Iorida' expeti-
ments for the control of whitefly with fungus cultures form a
classic example of the benefits derived from fungi in this direction
Grasshoppers in Africa and cockchafers in France have beeu kept:
down by fungal parasities. The housefly which is the carrier of -
numerous diseases is in certain seasons killed in larze numbers by
Empusa musci. In the coffee estates in South India the greenbug

3 o o
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Lecanium viridis is in many cases kep$ under control by two fungi
Empusa lecanii and Cephalosporium lecanii. Mealy bugs on
Anona have also been found to be destroyed by Cladosporitm sp.
Numerous other instances are available where fungi form a limi-
ting factor in the spread of insect pests.

Medicinal uses of fungi are also common. Folklore attributes
varicus medicinal properties to several fungi. Though not used as
universally and in such large numbers as of old veta few fungi
are still widely emploved in miodern pharmacopia. The ‘extractum
ergotiae’ or Tincture of Ergot is prepared from the ergot which is
the name given to the tclerotia of the fungus Claviceps purpurea
formed in the ovaries of rye. This is used on occasions when
active muscular contractions are to be induced especially in the -
uterus. In addition to ergot of rye, ergots of wheat and oat arealso
sometimes used. The sori or fruit bodies of Ustilago maydis
which causes the smut of maize are in some instances used for the
same purpose as ergot. Saccharomyces cercvisiae is another
‘fungus used in medicine as an antiseptic in poultices applied to
ulcers. Internaily also it is administered in varying doses for
diabetes, typhoid erysipylas and a number of other complaints.
Polyporus officinalis in a powdered state forms a powerful
purgative. '

Many fungi act as cleaners and scavengers of the earth helping
in the conversion of dead and decaying animal and plant remains
into innocuous simpler substances. In this direction the service
rendered by fungi in conjunction with bacteris cannot be overestima-
ted. The organic manures applied to the soil are also rendered into
a state which can be made use of by crops by these organisms.
Fungi also play a very prominent part in the decomposition and -
disintegration of the waste materials used in making synthetic
farm yard manure which is coming into great prominence owing
to the limited supplies of cattle manure and the necessity for a
bulky substitute.

Besides these there are other minor ways in which fungi are
put to use.. The fructifications of Polyporus hispidus, Fomes
tgnarius and Hexagonia moria have been used in Italy for the
extraction of various dyes. These are used to colour cotton,
woollen and silk fabrics and are also employed by leather dressers
and cabinet makers. Several species of Polyporus and Fomes are
used as razor strop, in the preparation of bottle corks,caps, aprons
and other articles of dress, chest protectors, picture frames and -
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ornaments. In the dried form they are sometimes used as an |
ingredient of snuff. The soft bit used by entomologists for the
mounting of insects is also dervied from a Polyporus. In ancient
times dried pieces of Fomes fomentarius were used as tinder but
with the advent of the cheap match bozes they have gone: out
of use.

The above are in the main some of the uses of fungi. As
scavengers, entomophagicytes and articles of food they are very
beneficial to mankind not to speak of their extensive use in
industrial and medicinal spheres. To a small extent they are put
to domestic and personal uses.

—_——— e

AGRICULTURAL CQ-OPERATION WITH SPECIAL REFERENCET
‘ TO WEST COAST.
By
K. Unnikrisexa Mexox,
Asst, Director of Agriculture, Tellicherry.

The word co-operation means working to-gether. When it
concerns agriculture as a business, it should plainly enough mean
the working together of farmers. The necessity for the same
atises out of the one fact that the large majority of farmers in this
country marage small areas. The absence of sufficient capital to
work even these small holdings places the farmer within the
clutches of an usuricus money or grain lender. Thus even if the
crops-are moderately paying the farmer’s resources remain en-
cumbered as he cannot meet the unusually high dewand on them.
The pitiable condition in which the farmer is placed reaches its
climax when the cultivation methods adopted, seeds used and
manures applied are poor, Of these, the last item of cultivation
expenses largely determines the yield. The inadequate capital
Which is mostly the result of want of confidence in the business
invariably reduces the quantity and quality of the manure applied
with the result -that the yields are always poor. Under such
circumstance the loans {aken by him through co-operative socie-
ties to finance this unprofitable method of cultivation fail to make
him richer. This again becomes aggravated by the faci that the
money obtained as loans for agricultural purposes is partly wasted
in other unprofitable ways. And the oft-repeated question of over-
dues haunt him and his society like a night-mare.

TPdper Read at the M. A, 8. U, Conference July 1927,
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2. Tt is therefore high time that we should strive our best
" to improve the situation and as such let us examine in detail and
find out whether the conditions necessary for agricultural co-
operation exist in our country as it is at present and see whether
we are in a position to take advantage of them and improve the
welfare of the farmers.

‘ (a) A knowledge of the agricultural condition of the coun-
try is the first perquisite. :
(b) A knowledge of the uneeds of the farmers is highly
necessary.

(c)- The masses must have a certain amount of co-opera-
tive training. ‘

(d) A knowledge of the markets is very essential.

(a) Segelcke one of the pioneer workers of co-operation in
Denmark first spent a year at Rothamsted before he went straight
from there, to take up his work in co-operative methods of business
and production which have since dominated Danish agriculture. I
quote the Danes as an example as they stand pioneers in agricul-
tural co-operation in the whole world. The work so far done by
the Agricultural Departient has enabled us to obtain an insight
into the agricultural conditions of the country with some knowledge
as to the ways and means of making cultivation more profitable.
In saveral cases we have been able to make the crops especially
paddy pay more, spending less than what they ordinarily do on its
cultivation. I hold back actual figures as they may become an
infliction upon you and am prepared to give them to those who
want them after the conierence. .

(b) The needs of the farmer as regards capital, seed and
manure etc., supply have been studied to some extent by the
workers in the fields of both co-operation and agriculture. Asa
result of it we have got the co-operative bone crushing works at

Nidamangalawn, Manure and Implement Society at Pattambi, etc..”

with many seed unions in this Presidency. :

(¢c) Tharks to the work so far done by the Co-operative
Department and the honorary workers thereof in educating the
masses in co-operative ideas, we have a very large number of
co-operative credit societies working.  The enthusiasm evinced by
the members thereof and the large army of “ honorary workers in
the field show that the incentive for co-operative work has come to
stay. Co-operative credit work to finance an unprofitable business

'
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like the present grain-production of the West Coast especially in
Malabar must perplex the workers to some extent. Even the
Danes who are the ideal co-operators have experienced failure.
Failures have given us very valuable lessons to open our eyes and
widen our outlook. They force us to examine the purpose for
which the loans are taken and it falls to the lot of the workers to
teach the farmer how he should use his capital on cultivation to
malke the business economical. It is here that we find the need
for mass education and to combine the ‘non-credit acricultural
work with the credit movement to make them both successful.

* The need for more propaganda work is brought to the lime-light

by’a number of resolutions in the various co-operative conferences.
Professor Baswani, in his inaugural address at the Co-operative
Institute, Karachi, has recently urged the need for peasan$ schools
where farming and weaving are to be taught to encourace co-
operative work. -These authorities evidently support m; view
that agricultural propaganda should remain organically connected
with rural credit work in this country. On this aspect of the

~ question I had drawn the pointed attention of this conference in

my paper on ““the place of agricultural improvewents in co-opera-
tion” in 1924. Later on last year Rao Sahib Mr. V. K. Menon a
reputed worker in co-operation, very ably en:phasised the point by
the way supporting my paper.

(d) Efforts have been 1nade to study the fourth necessary
condition for agricultural co-operation, viz., a knowledse of the
markets, which is being acquired directly. We may have to
enlist the sympathy of the bigger traders in our movement or to
commence business ourselves and eliminate the unnecessary
number of profit-sharing middlemen as far as possible. A few
pieces of business have to be actually done through supply and

-sale societies before we become better fitted to do the work., We

in the West Coast know very well how we could successfully
carry on co-operative supply when co-operation and agriculture
combined in selling chewicals for spraying against ** Mahali.”
(arecanut disease). This has extended the activities of co-opera-
tive work and established an unquesticnable faith in spraying
against “ Mahali” in the mind of the arecanut grower who no

~* more fears the once dreaded “ Mahali ”* disease.

3. Now it is left for us to consider as to how to cowmbine
these necessary elements of agriculture and co-oparation at every

‘step in one and the sawe movement and benefit the rural popula-
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. . be
i idea that co-operation means only credit work must
(t:lc()ﬁ‘ectgdhgr:ge?he out!oorl)i of the village co-operator _m.xlszntlﬁ
broadened. Siv E. G. Russel of the Bqthalnsted ex&grg; b;; t
station says ¢ Science may do much in giving new 1(1119, 0 L, bt
in agriculturethe determining fgctcirs ars,o ht?;s&ﬁu [2]1.]:; 4 e;;zgtor 2
X t history alone gives thekey to f 1 ¢ .
. 1\5}}1;) vl:i;ga‘tv]}]x:; m:fmy have done before in given c’x’rcumstafnces a;ll(%
how they did it we know what they can do again, Tlﬁere Orerft(i'ies
paring our present conditions with those existed in Ot1 er cou"m(m
before they made considerable progress in agricultural co-oper: the’
we find that e are situated almost similar to what thegsvgerelltn the
German district of Neuweid area lgefore the year 1 b has
been described by A. Wauttig in the following termﬂ——— b
district is not very fertile and the }nhabltants are mostly omall
peasant proprietors some with sufficient land to grazfe a :tllnc 0 ox
or cow. An owner of 10 acres is & rich man. Be oret . eic{;et‘,
1862 the village of (Anhausen) presented a sorry a?%ecﬁ];hrneve};
buildings, untidy yards, in rainy weather runmrfg wit uhh ; ever
a sight of a decently piled manure heap. . ." . . A(Yo'. eltm-al
oxen belonged with few exrga;(;@;ongdtcz g ewxs;x %ﬁf;b'wo?ﬁfau fural
implements were scanty and dilapida e_ an prked fio s
i - returns.  The villagers had lost confidence
E(r)m;g.’ht%r;lg?:elrztl;he serfs of dealers and usurers.” Baefexse?’g
worlk till about 1888 revolutionised their cond;t;?n and converte
them into a set of happy and prosperous fa.rnfzeta.

nasses have been to o large extent ta,ug_ht co-
operai.ionr,l‘&lee ;pplication of which to agricultural k{))rod_u‘ctxocr:) is
the question on hand, Many have told me that we have $o ti};};
the Denniark methods of co-operation to advance our ;O-fogiratba,t
activity especially in agr@cu]_tural co-operatxon‘.' Butk . §ich hat
the incentive or nai)tural mstmgt‘. for lzg-opz;a.itg e; t\t\lr:: _hich the
Danes possess is absent anywhere else. or countries Wo
-equire some driving force from outside to successtully work
;32;]elt§2s. Therefore I prefer to shape my schexﬁe on gzg;)ion
lines modified by the lessons of the French and It,a. m.nd x;ue bods 4@
suit our conditions. I mean to suggest Dr. Haas .nl]]o el o Pro-
vincial Verbande and its aﬁi.lizé‘ted ngkl;etxtfe ’essstcrl:l yunai?) nreoThe
jonship of the socielies with ) .

:)};)?ef:ilztf’ggr ugions must be identical with those detailed ‘alt)gugsth;
French co-operative syndicates. P;obably Italian metho

/ : !
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working have to be adopted to allow the societies and unions to
have free scope to d> business aceording to the needs of the farmer
members, [n Denmark, France, Ireland and other places dairy
farming, vine production, poultry farming and the like gvided the
niovement, as these branches of aciienltnral work had greater
facilities there. We have to adopt the Neuwied Model of activities
as we are mostly grain producers and our salvation consists chiefly
in improving grain production through co-operative activities with
certain side lines of farming as will be detailed hereafter.

5. In the first place we have to educate the co-operators in

agricultural improvements basing their methods of cvltivation on

economic lines. * The changes in their methods necesxsary for the
purpoce must be adopted by the members of a society which must
coimence to work on the lines of the German “ Kasinos ” socie-
ties with hardly any credit work to do to begin with. However
we have even at the outset to shape them to serve as supply
-societles for the affiliated farmers which the * Kasinos” in later
days becanze. Probably we would also require them to be aftilia-
ted to a central supply society. Thus we may be able to puit
together small farmers into bigger units as societies such that they
derive all the advantages of the big favmer in studying new agri-
cultaral methods and procuring their supplies etc.  Such societies
remain related to one ancther through the union. The present
- credit societies and unions may function as such. Sowe of the
present societies good enough for the purpose may be chosen to
work like this or new societies way be formed with this object in
view apart from credit work. The membership of the new
society should be open to all farmers who undertake to manure
their lands properly, to use selected seeds as much as possible and
to dispose off their produce through the society or at its instance.
We have to remember the one important fact that propagandists
and the active office bearers who were very successful in credit work

 “may not be successful in this line of activity. Therefore as in the

Danish country, members of the one variety of society like the
credit society may be allowed to become members of thesc agri-
cultnral societies or workers in the agricultural non-credit branch
of a society must be chosen separately.  As this new work
involves a good deal of trouble and some expense, small monthly
subscriptions may have to be raised to weet the incidental charges
of a recurring nature and to pay the workers unless it be possible
for the Government to depute officers to work thewm. Full—timne
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paid workers are neceseary to run this pioneer sort of* business.
The workers must all be made responsible to a supervising Gov-
ernment control. Because what Raifeisen did in the Rhine colony
has to be done by the Government in this courtry.

6. Probably the best place to start such a movement will be
from one of the well—chosen centrec with a Middle School in a
purely rural area where credit work through co-operative means
has made sufficient headway. The actual rural propagandist must
be in charge of the School which can be imparting an ideal rural
education with sufficient agricultural bias. It may also be con-
tinuation classes. The guardians of the pupils may off and on be
invited to take interest in the rural work : even night schools may
be started for adnlts of the labouring classes—thus adopting
every means possible to concentrate work and make it affective.

7. These agricultural societies have also to function as sale
societies in the disposal of the produce to the best advantage of
the producer. The larger business that we have will be in grains..
Grrain societies requiring to store grains till the market becomes
favourable find it necessary to have store houses involving con-
siderable capital. When this is wanting, the small granary of the
producer itself may serve as the storehouse of the society and on the
security of the grains so stored nioney advances will bave to be made
to the producer to keep him on till his grainsare sold. Such advances,

with any previous loans standing in his name, will have to be .

recouped when the grains are sold. Some penalty hasto be
imposed on the farmer who betrays the confidence placed in  him.
These societies have also to find more paying crops to grow and
other productive lines of work like poultry, sheep and cattle rearing,
dairying, flower and vegetable cultivation and such side lines of
farming as are suitable to the locality and to the members thereof

Mention has already heen made of this in my paper on. “Side lines

of farining” read in this hall in 1923. This will enable the farmer
to find paying occupations during the slack season and also to find
work for the ladies of the house-hold. ‘

8. The aim of the movement must be to attach the rural
population to their homes and to the soil by using every means in
their power to restore the dignity of agriculture and make it more
remunerative besides introducing profitable side lines of farming.
Such an association of farmers guided by a rural worker may in
course of time be able to establish among the menibers all kinds
of co-operative societies and even provident societies and also

/
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societies to iw:prove the moral, intellectual and professional side of
their lives and improve the material condition. One of the chief
aspects of the supply work of euch rocieties is to preduce and
distribute good seed to the members. A second item of work will
be to prevent waste of the available manurial resources especially
v by adopting better methods of preserving cattle manure and sup-
plement the supply of manure from outside scurces or by produc-
tion then:selves. A third sphere of activity will be the introduction
" of improved implements,

9. I fear that I have been going too much into the detailsof

~ the work of an ideal agricultural co-operative society. Further

details can be found out when such societies are organised and

" worked. I do not at all suppose that it is a simple matter to start

and work such societies, nor do I hold that useful agricultural co-
operative societies to suit our needs cannot take any other form
What I have attempted to doin this paper is but to place before;
you some of my views on a subject of great importance to the
farmers and of serious interest to both co-operators and aszricul-
tural propagandists. I wish that the discussion which my apa,per
may arouse would enable us to throw more light on the subject
bringing ont more useful and practical suggestions for the pros-
perity of the country.
! N
A SHORT NOTE ON A MONSTROSITY IN PADDY.
By
N. PARTHASARATHY, B. A., B. Sc. (Ag.)

Asst. to Paddy Specialist, Aduturai,

*  The development of a paddy plant consists in a reoular
succession of processes which is the sane for all the plants of the
species to which paddy belongs. A paddy grain when sown
germinates, produces roots and shoot, both of which grow. The
shoot portion consists of stems and leaves which grow vegetatively
till the activities are turned to a different manner in the produc-
tion of earheads or panicles bearing spikelets (flowers), which,

“after fertilization and ripening, become the seeds—the starting

point for the next generation. This is the life cycle of a paddy
plant. In the different stages of growth, certain deviations from
the normal type may occur, due to some complex cauzes which
are not definitely understvod. Such deviations are known as
¢ Monstrosities.’ -

4
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One such deviation from the typical form has bedn observed
on the Paddy Breeding Station, Aduturai. In the panicle, which
consists of spikelets, same of the spikelet or spikeletsin a branch
are compressed and become transformed into a bunch of leaves
(vide photo No. 1), On obseryation it was noticed to be composed
of a shoit compressed disclike stem, just as in the paddy seedling,
with minute roots just starting from it. To know whether this
will behave as a separate plant by itself, it was removed from the
head in which it was noticed, and planted in a pot, [t grew giving
forth more leaves and finally produced an earhesd. Photo No. 2
represents two plants grown from such monstrosities which were
collected -in a progeny of a natural cross in the Paddy Breeding

. Station, Aduturai, It is evidently a case resembling bulbil for-
mation which has been observed in many monocotyledons,

EXTRACTS.

THE ECONOMICS OF THE CATTLE PROBLEM.
By ,

K. C, RAMARRISHNAN M, A

India has the reputation of maintaining the largest number of
cattle in the world, though in respect of the number of cattle per
head of population she lags behind new countries like the United
States, Canada and the Argentine, and old ones which have specia-
lised in animal husbandry, like Denmark and Holland. In cattle,
as in other things, India’s superiority seems to iie in quantity and
not in quality. The singing of the glories of a few fine breeds
like the Amri¢ Mahal, Kankrej, Gir, Sindhi, Ungole and Kanga-
yam-to maintain or improve whose quality as draught or milking
animals little organised effort had been put forth until recently—
cannot cover the sins of multitudes of miserable mongrels seen all
over the country. Our average bullock is a poor draught animal,
an impediment to the introduction of improved implements, Our
average cow is a very poor wilker, giving, according to an autho-
ritative estimate made a few years agoin our Presidency, a net
return-of 4 piss per day. '

1t is not commonly recognised that for the available pasture
far too many cattle are kept, and there are still some awners of
large herds of catéle who seem to revel in mere numbers—remi-
nigcent of the pastoral stage of rural economy when property was
counted in terms of cattle. The shrinkage of pastura due to the
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growth of populations and the expauvsion of arable land is not
peculiat to India; it has been the inevitable fate of all countries
where population has multiplied without restriction, and other
means of subsistence than agriculture have not kept pace with the
increase of numbers. The Japanese and Chinese (to whom in
particular the above statement applies) have been obliged to get .
on with niext to no cattle, as there is little land to spare for these.

~ Indeed in these countries the human population has crowded out

the bovine. They cultivate their tiny holdings, not ;vith pl_oi]ghs.
but with hand-spade and hoe, and, fat from demanding milk and
milk products for consumption, they are aid to cons@er these
“ideal’ foods positively disgusting, while they indulge in a large
variety of aninial dishes far less costly to produce. .
The wisdom of restricting the number of caftle to the limits
which pasture or available fodder or feeding stuff would perinit is
but very slowly dawning on. India. There has mot been much

. deliberate contraction of cattle, though epidemics and statvation

have been acting as positive checks. Overstocking of the rem:
nants of common pastures is the rule and the evil is not confined

‘to under-feeding. We keep on so many decrepit and diseased old.

cattle which not only share the feed that should go entirely to the
efficient ones, but offer a fertile field for the spread. of epidemics
and, if not sterilised, are agencies in the deterioration of breeds.
1n nio other country would ‘their existence be tolerated for a d_ay.
A drastic disposal of the diseased has for long been the rule in
Western countries; as may, for instance, be evidenced by the

_rigour with which the Contagious Diseases Act is enforced in

England. » ' ' )
Improvement of live-stock, unlike that of machinery where

the old may be scrapped and the new substituted, is possible only
by the selection of the best from among the existing aniwals and
a ruthless élimination of the unfit. Our religious sentiment I3
outraged by the suggestion of the slaughter of {he weak or In-
efficient, though a slow torturs by continuous starvation on w’hr‘mﬁ_-
are euphemistically called pasture grounds, fhough they are very
ofteni standing or starving grounds, is nof so shocking, Near
cities and fowns having 4 large Muhamiadan population it 1s n(l)t
an uncommon thing to see in the Shandies old animals be_mg sold
away by Hindu ryots for less than Rs. 10 each. In the Wes[g,
however, cattle are now seldom slaughter.ed‘becauise tbf?y ~are ol
or weak; they are In fict not allowed to live o long. In countries
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like Fraoce and Holland, in parts of which bullocks :Lre'.still used
as draught animals, they ate broken to work fairly young, worked
for a few years and then fattened off for beef. The economic
calculations by which cattle breeding and rearing are now guided
in America and Germany appear indeed gruesome to a Hindu
mind. Cattle of both sexes are considered as machines whose
business it is to convert the cheap grains and the inedible products
of the farm into consimable commodities, milk or beef. When
they begin to yield diminishing returns, i.e., when the additional

quantities of feed that they necessarily require as they grow in -

years begin to result in proportionately smaller increase of milk
yield or beef-laying-on, they are considered fit for the butcher’s
knife; and this accounts for the development of the ‘baby-becf
‘industry’ in those countries.

_ This certainly cannot be an ideal for Hindu India. Apart
from the staggering affront it would mean to our religion, it is
doubtful if from the economic and dietetic points of view a densely
populated tropical country like ours would be wise in ‘taking to
beef which is more costly to raise than many nutritions vegetable
foods. Milk, however, is much cheaper to produce than meat and
1t ought to be a welcome addition to. balance the diet of a predo-
minantly vegetarian nation like ours. And we want, in this
country of small fraginented holdings, bullocks for draught pur-
poses, though their number wight well be restricted in view of the
existence of many tiny holdings and the scope that lies for the
introduction of heavier machinery on the bigger farms.

Most of our famous breeds are noted either for wilk or for
draught and not for both purpose, thus rendering cattle rearing
more uneconomic than it need be. The great majority of fine
breeds are noted for draught aud the cows of such breeds are keps
by ryots not for milk but as breeders of draught bullocks.” Milk
has been practically bred out of them. The cow calves are
usually neglected by ryots while the bull calves are pampered.
The opposite is the case with buffaloes, kept much more for milk
than for draught; the milking animals and heifers are well looked
after and the males are deliberately neglected. The cultivators
as & class do not sufficiently feed the cows which yield little or no
* milk, and the non-cultivating classes who keep cows for wilk leave

little for the calves of either sex which naturally get stunted and
become poor breeders or milkers or workers. ‘It is forgotton in
all these cases that an animal is an organism that at no stage in its
life should be starved or ill-cared for.

/
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If cows could be made to vield more milk in addition to being
breeders, and if male buffalos could be used for heavy draught of
short lead, wherever power wmore than speed is required, as in the
case of sugarcane crushing and carting timber from forests, far
more gain would accrue from cattle reariny as all breeds would
then serve dual purposes. From the point of view of pure econo-
mics, there is no gainsaying the fact that if these animals, after
being used for the dual purposes of dranght and milk, could at a
certain stage be fattened off for heef asin France, the cattle
business would be even wore paying. The great wrong, however,
that is done by the sacrifice of the cow at the primme of her pro-
ductive period either for a religious purpose by the Muhammadans
or as a method of disposal of an animal which is felt by the goala
to be costly to maintain in her dry season, should be stopped.
But if slaughter for any purpose at any stage is repugnant to the
Hindu mind and to that extent we are prepared to sacrifice our
econowmic interests, it is up to us, at any sate, to sterilise and seg-
regate the old, the weak and the inefticient animals and to prevent
them from breeding or even mixing with the better ones. In
Western India a favourite form of charity is the maintenance of
the inefficient in Pinjrapoles, though some of these are not well
conducted. This is a compromwise, though a costly one, which the
rest of Hindu India should be prepared to adopt. Let us not in
the name of humanity let loose the weak and the inefficient to
graze along with the healthy and efficient oues, for all efforts at
improvement of live stock may thereby be neutralised.

The truth that communal grazing leads to degenerate breeding

“has .not,been burnt-into the minds of our cattle. breeders and

rearers. Breeding is doe in a hapbazard fashion in most tracts,

while the facilities that some primitive professional breeders' en-

joyed are fast dwindling.. Private enclosed pastures, the separation

of the sexes and the weeding out of the unfit are rare exceptions.

In our Presidency Kangayam is the only tract where these prac-

tices obtain and naturally the best draught animals . cowme from

that source. In the Nellore tract far less care is taken and the

dedication of the Brahmini bulls is no longer a dependable factor-
in the breeding of cattle. It is the clear duty of the (Government

Livestock Department not only to evolve dual purpose animals but-
to supply a large number of breeding bulls to the ryots whom it

believes it can persuade to adopt the best methods of animal

husbandry. In the face of the reckless practices that prevail,

improvement in the quality of our cattle can only be a very slow

process,
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Meanwhile the fodder scatcity is assuming alarming pro-
portions, The area of pasture is not likely to expand in this
" country unless it be that more forest areas; fiot beating or capable
of bearing viluable timber and lying in the tieighbourhood of
villages, are handed over to Forest Panchayats which inay be
trusted to regulate grazing and limit the number of aninials to the
- available pasture. It is also possible to raise fodder cropsin &
system of totation with food or commercial crops. It is not easy

to what exteut the advice of Mr. Galletti, 1. c. s., given in the -

columns of the Statesman in 1926, that Indisn royts should
imitate the Italian cultivators who devote & large propottion of
their lands to leguniinous foddef crops can be followed, as the
compensation i the increased yield per scre of food ecrops as
against the diminution in the afea tinder food crops, is riot yet &
calculable factor. What is gain to the animals may be 4n un-
bearable foss to man in this densely-peopled land. But a good deal
of fodder that is now wasted of ill-utilised on fields and in forests
may be conserved by ensilage.. B8tall-feeding of superior dairy
cows will have also to be resorted; to a much greater extent as in
Denmark, Holland and Egypt which import large quantities of
wheat bran, oilcakes etc., while such feeding stuffsare increasingly
exporfed from this country, saddled, as it is with a large number
of ill-nourished cattle.

The problem of the supply of milk and milk products in cities,
and even in villages, is growing very serious. Good milk and
butter are nearly as dear in our cities as in London and New York.
Here is a statenzent of Mr. Smith, Imperial Dairy Expert¢{ “The
milk supply of India foday is indescribably bad ; it is filthy, ex-
pensive and scarce. 'No wonder the infant mortality in some of
our large cities equals 666 per 1000 infants from bitth to one year
old,” To take up the ecomomic aspéct alons; the supply of both
milk and ghee is far short of the demand. Buf thers is little
demand for pure milk or ghiee at 4 price which would atttact the
producer. Hence the futility of Adulteration Acts which seem to
work more on paper thau on milk or ghée. The undisguised
. watering of milk and the roaritig trade in ghee inixtures ’ are
bound to continue s long as the dairy industry is & bankfupt one’
—as i{ has been pronounced to be, by Mt. Carruth; ifi the city of
Madras which impotts the best milking breed of the Presidency.

The fact is that the cow of even our best breed is & poor milk

yielder eompared to the cows of the West and is pot worth the
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keep at its present rate of yiel& in a‘densely peopled tract. Cross
bred cows are better yielders but they are more susceptible to
disease and the cross bred bulls are no good for draught.

The improvement of the breed of milch cattle by selective
and cross breeding from among the best indigenous animals is the
sine qua non of any satisfactory solution of the milk and the ghee
problem though better feeding and housing would contribute their
share. But such an improvement cannot hang by itself, if cattle
breeding and rearing should be an profitable industry. The power
of the draught animals should be improved atlong with the yield of
milch cows. It is to the evolution of such dual purpose animals—
cows rich in milk, and oxen strong in muscle—that all the
efforts of live-stock experts should be devoted; and the fodder
question should be tackled by the agricultural experts. With-
out a bold and cowprehensive policy of breeding and rearing
only finer cattle, and the gradual restriction of the number of
cattle to the requiremneats of agriculture and the limits set by the
extent of pasture available and the fodder that can be conserved
and multiplied the cattle industry is bound to continue in its
present unfortunate position. This has been aphoristically summed
up by the late Sir Ganga Ram, a member of the Royal Commission
on Agriculture in India, when he was examining Mr. Bruen, the
Live-stock Expert of the Bbmbay Presidency :—

Sir Ganga Ram : In the cattle business cattle-lifting pays
better than cattle breeding ?

Mr, Bruetr: Thatisso! ’
Sri Minakshi College Miscellany,

Differential response of Barley varieties to manuring,

By selection or hybridisation, varieties of any one plant can
be produced which differ markedly in their yieldin s capac:ty.‘ A!-
though vielding capacity of plants is controllable by wanuring, i
is not known whether the increase in yield gained in this way is a
function only of the manure added, or whether different varieties
respond tg varying extent to the manurial combinations given.
Interesting results were obtained in the experiment with five
varieties of barley, Eleven manurial combinations consisting of
of different amounts of phosphate, nitrogen and potash were used.
The experiments were done in pot culture using pure and sand
solution of pure chemicals,
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Varietal differences in response were apparent in all the types
of manuring. The effect of immediate interest here is the differ.
ential varietial response with the different ranures. = It is seen
that for any one pair of a varieties the relative magnitude of yield
differs in an orderly way with the manuring; thus where a signifi-
cant increase of the first variety over the second was obtained in
the phosphate-deficient combinations, the order is reversed in the
potash deflcient rets and so on. Furthermore even when no
significant differences are found with complete manures such differ

ences show then:selves in the partially deficient sets.

, A difference in efficiency in the use of manures is established
- and it is further seen that for different varieties tested over the same
range of manurial combinations, it is not always the sauie manurial
constltuent which in minimum has the most marked effect on
relative yield. The agricultural bearings of the results obtained
are twofold (1) varietial trials must be combined with manurial
trials to be complete and (2) the lines along which to develop
selection and breeding of v:metxes to meet “the requnements of
different soil tvpes are indicated. /

—(From “ Nature ” dated 98th January 1928.)

- DESTRUCTIVE INSECTS AND PESTS ACT 1927
"~ (of England.)

‘This Act, which received the Royal Assent on December 22
1927, amends the earlier Acts of 1877 and 1907. This Act of 1877
whlch was passed at a time when the Colorado Beetle was
sweeping across the North American Continent, enabled the Privy
Council to make Orders for the prevention of the introduction of
the Beetle, and its spread in Great Britain. It empowered the
Privy Council to require Liocal Authorities to carry out'any Orders
issued by the Council, and to pay compensation for any crops
destroyed under than Orders. The Act of 1907 extended the
1877 Act to include other insect dnd fungus pests.

The 1927 Act enables the Ministry’s officers to take the

urgent action which would be neceszary if a new and dangerous

pest were discovered, and extends the definition of “insect »"in the
original Act so as to include “ bacteria and other vegetable or
animal organisms and any agent causative of a transiissible crop
disease.” This provision will enable the Ministry ‘to take action
against “ Virus” diseases, such as Mosaic and Leaf Roll of
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potatoes, and diseases of bacterial origin. Power is given for the
removal or destruction of any erop infected with a destructive
insect introduced into Great Britain, and to take such steps as may
be necessary to prevent the spread of the pest. Compensation
may be paid by the Ministry for any crops which may be so
removed or destroyed, but the amount of compensation and ex-

- penses so paid may not exceed £2,000 in any one year without

the consent of the Treasury.

The Act also enables the Miristry to charge fees for certifi-
cates,given after the inspection of crops (the expression ““crop ”
includes seeds, plants or any parts thereof).

Following the precedent established by the Seeds (Amend-
ment) Act of 1925, the timie within which proceedings may be
instituted for an offence in connection with the wmovement, sale
and consignment or planting of potatoes is extended to twelve
months from the day on which the offence was committed.

Under the previous Acts, the maxiuum penalty which conld
be imposed for offences against any Order was £10, and experieiice |
has shown that this penalty has not always heen sufficient to
prove a deterrant. Provision has, accordingly, been made in the
new Act to increase to £50 the waximum penalty for a second or
subsequent offence against an Order.

(The Jéurnal ‘of the \Imlstly of Agriculture Vol. XXXI1V,

‘No. 11, February 1928). Y. R R.

— e

RAYS AND BREEDING.

It is well known that X-rays in certain doses bring about in
manunals a sterility which commences soon after treatment and
may be subsequently recovered from in part at least. But while
rats and mice are very uselul subjects for experiment, being
relatively near domesticated animals, the use of X—or radium rays
is apt to cause permanent sterility, This fatal disadvantage can

- be readily avoided by working with such humble creatures as the
_fruit ly, Moreover, the fruit fly expericents are inexpensive

and rapid, and the experivienters who have worked for many years
on this particular type, know what to expect in the way of change
apart from that induced by the special factor experimented with.
Thus Prof. H. J. Muller of the University of Texas has spent

eight years in the study of the ‘“‘mutation rate” of one of the fruit - -

flies, Drosophila melanogaster, and is therefore in a very
5
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favourable position for studying the effects of X-ray {reatment
which may be regulated so as to avoid fatal effects. “It has been
found quite conclusively that treatment of the sperm. with rela-
tively heavy doses of X-rays induces the occurrence of true ‘gene
mutations’, in a high proportion of the treated germ cells. Several
hundred mutants have been obtained in this way in a short time,
- and considerably more than a hundred of the mutant genes have
been followed through three, four, or wmore generations.” We
may recall that “gene” means a hereditary “factor” the germinal
representative or initiative of a particular character. They are
believed to lie in linear order, like beads on a string, in the nuclear
bodies or chromosomes of the germ cells. Most biologists believe
that the novelties that crop up in the course of generations in

- plants and animals are due to changes in the “genes” or here-’

ditary factors, and Muller may be said to have proved this at
least, that X~rays may artificially provoke heritable variations
‘usually breeding true and mostly behaving in. Mendelian fashion.
More than this has been proved, but let us keep to the broad

result. “The transmuting action of X-rays on the genes is not

confined to the sperm cells, for treatment of the unfertilised
females causes mutations about as readily as treatment of the
males.” The young stages of the eggs in the ovaries are defi-
nitely affected. It may be noted that the raying of the sperm
cells may be effected in the males or after they have been trans-
ferred to the female receptacles. This success in artificially indu-
cing mutations is sure to throw light on the nature and behaviour
of the genes, and it also frees the investigator from the necessity of
having to wait for mutations to turn up., “For the practical
breeder it is hoped that the method will ultimately prove useful.”
But he had better practise first on a corpus vile like a white rat.
The evolutionist should not hurriedly toss aside these and similar
experiments as being far away fron: what may have occurred or
may still occur in wild nature. For just as there are ultra-violet
rays in sunlight so there is a small amount of gamma radiation
present in nature. Whether there is enough to pull -the trigger
of a mutation will soon be determined experimentally.

Prof. J. A. THOMSON in Scottish, JL of Agri. Vol. XID. G. L.
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SOME ASPECTS OF THE PRESENT CA'!lfLE SITUATION ININDIA.
By
G. S. HenpERSON, N. D. A, N. D. D,,
Imperial Agriculturist, Pusa,

There is much confusion in thought even among enlightened
people in India concerning the ecattle problem, though cattle
general_ly enter into the life of the people to a much greater
degree in India than in most countries, due largely to religious
sentiment.

Compared with the productivity of the country thereisa very
large population of cattle, the majority of which are of an exceed-
ingly low grade. The great mojority are of such quality that
nowhere else in the world would they be allowed to exist. Cattle-
rearing is largely divorced from agriculture, and this, along with
the general uncertainty of rainfall, accounts for the low standard
of fertl]}t)' which is found over the greater part of India. There
are sufficient exceptions to show what can be done with better
feeding afid better selection.

Probably some of the better types of cattle which still survive
are the result of the breeding and feeding by itinerant graziers.
Such breeds as the Red Karachi, the Sahiwal and the Gir have
been evolved by tribes which were separated from other parts
of the country by natural circumstances and promiscuous crossing
was thus obviated.

Newspaper correspondents, public leaders etc., frejuently
have_ got a general 1d§a, that present conditions are hopelessly bad,
and in this they are right, but they are generally far from right in

their.s.oca.lled facts and in their proposed methods of improving
conditions,

Usually the Government is blanied for curtailing the grazing
grounds. The Forest department is blamed for preventing the
promiscuous trespass of village cattle through reserved jungle
land. The Government is blamed for allowing the export of
c&t.tle and sometimes for permitting any cattle to be kiiled at all,
It is perfectly correct to state that a number of ancient grazing
tracts are now no longer available. Some of areas have
been turned into fertile agricultural centr ~Theans of iTrigation
canals, but although the agricultural.‘fdrosﬁé i'ylfi}nﬂ‘f._t,he tr:c‘t‘« \
Increased, cattle rearing in many of ? e canal irrigation’

nreas is
eas

very backward, &
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The average Indian village supports a large uumber of infe-
rior types of cattle of all sizes and shapes. During the day these
cattle are herded on the usually very restricted grazing grounds.
Frequently the male animals of all conditions run with the herd
and no castration is done. During the monsoon and for some
months after, the grass grows rapidly and there is plenty of food ;
later on during the cold weather and during the dry hot weather,
conditions get worse and worse until the cattle are emaciated.
Some of the cowsin millk get extra feed and so do also the bul-
locks which are uzed for carting and well work. Seldom are
fodder crops grown, and the roughege if obtainable, consists of
dried stalks of jowar (sorghum) ete., and rice straw. Under these
- conditions good animal cannot be produced and it is their inherited

hardiness which enables them to survive.

An engineer with experience of India lecturing in England
recently recommends the general introduction of small oil-engine
plants for lifting water in wells for cultivation. He suggested
that these plants would set free several million bullocks and their
food. It is difficult to reconcile this opinion to existing facts.
This wass of animals would simply be added to the existing hordes.

One of the greatest obstacles in the way of introduction of
improved animal-draught agricultural implements into Indiais that
implements, owing to the inferiority of the draught animals, have
got to be cut down to so low a level that they cease to be economical.

A certain amount of improvement can be effected by slow
public education in the use of leguminous fodder crops as catch
crops for grazing between the staple crops. Where irrigation is
available this is an immediate possibility of the greatest value, but
in tracts where the woasoon is variable or generally deficient, thiz
procedure has not the same possibilities.

Plate 14 {omitted' is a photograph of cattle found in a
pinjrapole in North Bihar. This pinjrapole is supported by
public charity ; it is well run and is possibly ore eflicient than
the usual pinjrapole. The contrast is brought out between
cattle which are probably better fed than usual in India as against
cattle which are properly fed and treated on the government farm

~‘at Pusa. At Pusa the cattle are fed from the proceeds of a self-
" contained arsa of land ; no grain is brought from outside.
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It is obvious that if religious sentiment requires the retension
of a vast number of useless animals, then India has to pay a very
Leavy price for the privilege, and the price reacts on all sections
of the cornunity and is one of the factors which keeps the averave
cultivator but little above the starvation Jimit. °

(Frow Journal of the Central Burean for Animal Husbandry
and Dairying in India for January 1928)
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SCIENCE AND LEADERSHIP.

Some instruction in sclence is now provided at most of the
secondary schools in Great Britain. Such instruction, in the case
of the boys schools, usually takes the form of an introduction to
chemistry and physic while in girls’ schools botany and chewmistry
are frequentily the only branches of science taught. For various
reasons, which have so often been the subjeci of reference in
these colcuuss that they neazd not be repeated now, those pupils who
show any aptitude for science are mostly led for the last two
years at school to tread the path of specialisation on their jouruey
to universities. They arrive at the universities embryo chemists
physicists, or botanists, where they are hatched out as full-fledced
specialists destined to act as guides to others along the sat;ne
narrow paths, or to apply their specialised knowledge to industry
or in one or other of the public services. Only the comparatively
few forsake the paths of specialisation and find scope in leadership
and control for the exercise of the particular qualities of mind
engendered by the study of science.

 The deand for early specialisation in science is as vicious in
principle aud as harmful in its effects as the demand for any form
of early vocational training for the children of the less favoured
classes of the community. The revolt against the old fashioned
classgca,l education was successful because the teaching of the
classics had become so socialised that the mwain object of the study
was obscu.red. It encouraged the worst forns of pedantry ; it was
de;humqmsed. There is abundant evidence that the teaching of
science is suffering from the same disease. The spirit of science
the systematic observation of facts, the conception of hvpotheses’
t<1) be discarded if they cannot be verified over a complelé range of
observations, or enunciated as universal if they stand suchbtest
constant challenge to established precedents and authority, is apt
to be obscured by a wass of technical trivialities which passes for
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chip. The influence of scientific discovery upon dman’s
f)(ix};?cl)i]t;};g)d activities is too often ignored by teachers of .gclenceri
" They incline to look at their several :%ub]ects from the m;l, e, ' ;:nl
thus not only lose sight of the unity ~of purpose of the Wtoni
range of ecientific study, but also fail to appreciate the importa
fspacts of this study upon our common stock of ideas.

At the recent meeting of the Science Masters’ Association,

Prof. W. A Bone opened a discussion on ¢ Industrial Openings

in Scientific Technology:”

. The teaching of science in Ef:hools and most
unive.rsit-,ies is vitiated by over-specialisation, with t?e hrem:ltmg
tendency to produce experts in the narrowest sense o t‘ et e?tl:.
What is most needed at the present timeis an appg@_ 0 g
science masters in our schools to break with a bad trac m}oni 'ag
by breadening the basis of instruction In science, partlcix aﬁ- Yy ?’1
the inclusion of biological studies, to extend the mentah %rltzto !
of their pupils. University teachers will then be ‘t ﬁtt (;,1‘ err
enabled to equip science students for the rfzsponsxblhtx(;zbﬁ attac Ln(a
to the most coveted positions, not only in mgiustry an nan(clzel u1
alsc in the spheres of higher adwinistration 1n the State ?.nd_ loca
government services, the various services and even the judiciary.

Tost of us will subscribe to the view that no person can be
consigi?efl well educated who lacks the equipment to discern et::
principal forces which are operating to mould our envxrpx_m(aT in'
Undoubtedly some knowledge of science and some trau}:al‘mb -
scientific method are essential for sach discernment. For the
control and direction of affairs, more than this general traﬁmin% 0
and should be required. It is doubtful whether any one wh ) 13 e
the capacity for independent and prespicacious inquiry shou e
entrusted with the cares of leadership. The field of frese:rct. s
sufficiently extensive to provide abundant opportunity ore(i esting
such capacity. It behoves us to follow some such pre}(il ure in
choosing our leaders, rather than continue to l‘eave it to chance cir-

cumstance to produce them.

To prevent misunderstanding, let us state definitely that it is
not contended that the creative ‘refsearc'h workers of any countlﬁ
should be hawmpered by administrative daties. Such researﬂc !
workers are suficiently rare to be given every form of encourage
ment to extent the bound of k;_xgvyledge. Their requn:ement}si :ﬁe
met by giving them all the facilities they need for their work, the
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greate.d amnount of freedom from external control, and freedem
from pecuniary worries. Tt does not follow that we agree with
the often repeated assertion that such men are unfit for adminis-
trative control. The success of Newton as Master of the Roval
Mint is by no means the exception which proves the accepted rule.
Our view is that no country can afford the luxnry of diverting them
from the pursnit of new knowledge and its dissemination. Their
gift of vision is the world’s greatest asset: their function is leader-
ship in a supreme degree. Happy the commmunity that is intellec-

tually equipped to appreciate their genius and possesses the will to
follow them.

It is the other type of research workers for whom we
consider more varied and abundant opportunities should be given
for the exercise of their talents. They may be concerned with
the critical examination of discoveries being niade in a particular
field of knowledge with the view of their application or they inay
be engaged on what is embraced by the term “development work”
Bat because of the existing prejudice in Great Britain against the .
so-called experts, they are rarely placed in a position to accept
full respounsibility for the execution of their ideas. Possibly this
prejudice is more ingrained in the heirarchy of the Civil service
than elsewhere.  Cases are on record where administrative
officers have come to decisions on technical questions without even
consulting the technical advisers of the departinent. It is repeated-
ly asserted in adwinistrative circles that a man with intensive
knowledge of a particular subject is incapable of unbiased judgment
on any matter within its scope upon which there way be difference
of opinion. Consequently, when a Royal Comuission was ap-
pointed to inquire into the state of the coal industry, its members
included no scientific authority. It is true that the Commission
was assisted by a scientific assessor but on actual niember of the
commission was competent to examine the scientific experts who
gave evidence before it. We are assuming, of course, that finance
and econoiics cannot be rezarded as exact sciences.

Obviously there are historic reasons for the prejudice against
the expert in the State service. The prejudice, however, should
be attributed to the expert’s virtues rather than to his vices. The
State machine is activated by bias—t he bias of one or other of
the political parites. The scientific expert who is faithful to his
training must deal with facts objectively and not subjectively.
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Like the lawyer, it is his function to weigh evidence but unlike
the lawyer it is not his function to select™ only those facts which
support his preconcieved hypotheses. "If the weight of evidence is
against his hypotheses, he must find others. It is only natural
that the politician and the admninistrative head of a departizent
who has to serve hiwa often to the extent of writing a memoran-
dumm demolishing all the arguments in a memorandum on the
same subject which he had prepared a few months before under
a different regime should display a preference for the lezalistically
minded adviser. The scientific expert cannot be expected to be
so accomodating.

Ethical considerations apart, let us assume that the present
r:achinery of government is such that it demands for the smooth
working of certain of its parts a type of administrative officer whose
function is to serve as a buffer to lessen the shock of impact of im-
partial judgment on the political heads of the State machine. It does
not follow that every part of that machine must be subject to the
same control. The State has wade itself progressively responsible
for providing certain services, the efficient adininistration of which
is entirely dependent upon the way our available resources of
technical skill and scientific knowledze are utilized. It is farcial
to pretend that they can best be utilized by those who are ignorant
of those resources any more thanitis siafe to assume that the
ignorant will seek impartial advice or be unbiased in their judge-
ments. We snggest that the present machinery of government is
in need of overhaul. An attempt should be made to differentiate
clearly between those departments whose principal functions are
political, and those whose activities are governed solely by financial
considerations. It is not denied that successful administration
depends upon a knowledye of the administrative syster, but we
fail to understand why this knowledze cannot be acquired by those
who have had the advantage of the broad training we suggest in
the methods ané principles of science. :

As we have already said many desirable changes in the teach-
irg of science would be effected if the choice of career of science
students were not so limited. Their predetermination to specialis-
ation is bad for them and worse for the country which has built
up the tradition. In the continental countries there is no tradition.
Men trained in science occupy the highest positions in the State
and industry. This way account for the rapidity with which the
scientific discoveries of our countrymen are applied to industry in

/
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Germany, and possibly afford an explanation for the slow develop-
ment of our tropical possessions of Great Britain in comparsion
with the rapid development of those of Dutch.

It is high time a survey were made of the positions for which
candidates in zddition to that ill-defined quality-personality—should
possess a sound knowledge of science. We can think of nona
where this knowledze would not be an advantage. It would lend
reah'ty to finance, to the direction of industry, to the administrative
services, and even to politics. It would increase our respect for
the law if the judges in the special courts dealing with technical
matters were themselves able to differentiate between what is and
what is not science. It would be worth while trying the experi-

- ment of appointing scientifically trained men as governors of our

non-self-governing dependencies, instead of distinguished soldiers,
or politicians. But it is unlikely that any such survey will be
made until there are far mor= members of the House of Commons
who have a knowledge of and abiding interest in science and faith
In its methods. It would hasten the day if more teachers of
sclence appreciated the social implications of their studies and led
their students to realize that mordern statecraft must be based
upon a comprehensive study of the sciences, ‘

(From “ Nature ”” dated 18th February 1928,

MADRAS FORECASTS. (1927.28.)
Paddy, Second Report,.

 The area sown with paddy up to the end of November is
estitnated at 9,783,000 acres or a decrease of 2.5 %. The reduction

- occurs in most districts out-side the Circars and chiefly in Cuddapah

and Chingleput. The first crop has been harvested everywhere.
Heavy rains in November have reduced the yield in West Goda-
vari and Kistna, The crop has suffered from drought to sowe
extent in Chingleput, South-Arcot, Chittoor, North Arcot, Salem
and Tanjore. Most other districts report normal or slightly above
normal yields, The seasonal factor works out at 100 7 of the
average,

6
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Paddy. TFinal Report.

The area sown in 1927-928 is estimated at 10,889,000 acres.
1,106,000 acres have been sown since the second feport, mainly
in the Godavaris, Anantapur, Chingleput, South Arcot, Chittoor
North Arcot Ramnad and Tianevelly. The harvest of the ma.ir;
crop has been finished in most districts. It has been affected by
drqught in Chingleput, South Arcot, Central districts except
Coimbatore and the South except Madura. South Arcot and
North Arcot were specially affected. Yields in other districts are
normal or slightlv above normal. The seasonal factor works out
at 98% and the yield at 100,057,000 Cwt. of cleaned rice.

Sugarcane,” Final Report.

) The area planted with sugarcane uplo the end of December
is estimated at 105,350 acres or a decrease of about 8.5%. The
harvest has commenced in most districts. South Arcot, the
Central districts except Chittoor and the South suﬂ”ered,from
drought somewhat.  Normal or, slichtly above normal, yields are
expected in other districts. The seasonal factor works out at
98%, the yield is estimated at 294,690 tons of jaggery.

Gingelly. Third Report.

The area sown up to the end of December is estimated at
629,900 acres, an increase of about 39%. The increase is dus to
timely sowing rains and occurs in most districts.. The greatest area
is found in West Godavari, Chingleput, South Arcot, North Arcot
Salem and Coimbatore. The main crop has been harvested except
in the Soutb. The yield was below normal especially in West
Godavari, Bellaty, North Arcot and in others normal. The
seasonal factor works out at 98% and the yield is estimated at
82,500 tons.

Groundnut, Final Report. |

' The area sown in 1927 is estimated at 3,260,100 acres or an
.increase over last year of 22%. The increase is due to good sowing
/ rains ajnd remunarative prices. It is grown on all soils. It iZ
replacing cotton especially in Kurnool. The harvest of summer
and early crop was finished by the beginning of October and that
of main crop is proceeding. Chingleput, North Arcot, and South-
Arcot, Salem, Trichinopoly, Tanjore and Madura suffered from
drought. In other districts yields are expected to be normal. The

)
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seasonal factor for this year’s crops works out at 97 9 and the
yield is estimated at 15,85,000 tons of unshelled nuts, the highest
reported.

" Castor. The area is estimated at 812,800 acres that isa
decrease of 6'5% chiefly in Guntar, Kurnool, Bellary, Nellore.
Normal yields are reported except from Bellary and South Arcot.

. The seasonal factor works out at 100 % and the yield estimated is

34,400 tons,
- Indigo. Second Report.
The area shown up to November is 32,000 acres a decrease
of 40 % due to small demand for the dye.
Cotton. Third Report.

The area sown with cotton up to the end of November is
estimated at 16,50,200 acres a decrease of 13'15% due to reduction

" especially in “Northerns” and ““YWesterns” areas. The area under

irrigated Cambodia is estimated at 1,18,400 acres, a decrease of
18, In Ganjam, Vizag, Godavari the crops suffered fromz heavy
rains. The seasonal factor works out at 100% and an yield of
3,37,400 bales of 400 1bs., lint is estimated.

Cotton. Fourth Report.

The area sown up to the end of January 15 1,946,500 acres.
Picking of early sown crop is in progress the, yield is normal
The seasonal factor works out at 95 % and the number of bales
estimated a4 is 391,000.

DEPARTMENT'S WORK. SEPTEMBER 1927.

Weather. The rainfall was up to or above the averaZe in
all districts except Ganjam, Vizag and Godavari (East and West)
owing to the good rains received in the second fortnight of the
month. These rains revived the standing crops and brought
partial supplies to many of the rainfed tanks. Good rains were
received in the first week of the month in Chingleput, South Arcot
the Central districts and Madura.

Trrigation supplies were generally sufficient for standing crops
in the Circars (Guntur excepted), Kurnool, Cuddapab, Nellore,
Coimbatore. Trichinopoly, Tanjore and the Periyar area of
Madura and on the West Coast and inadequate in parts of other
districts.



44 -

*t

A1)
Standing crops were good in parts and fair in others.

Waltair Circle. Onland in the. Bodokimidi estate under
the Court of Wards, this department is demmonstrating the cultiva-
tion of sugarcane and the value of green manuring. At Anaka-
palle statlon canes 6 months old were cut and planted in the
nursery. Snlphate of awmonia applied forced the growth of the
canes. At Yellamnchali 550 acres of paddy were under economic
planting. At Anakapalle and at Samalkota crops of J. 247 cane
left withcut irrigation were doing well and were not inferior to
irrigated ones.

Guntur Circle. 'T'he ridge system of planting turmeric was
introduced and the wmethod of curing it in a big rectangular
iron pan over a sindewahe furnace was becoming popular. The
District staff visited 104 villages.

Bellary Circle. H. 25 cotton introduced in Kurnoo] suits
local conditions of soil and rainfall and N. 14 cotton is better fitted
to Nandikotkur where the soils are lighter and the rainfall heavier,
The practice of economic planting of paddy is spreading. The
Hingari rains were later in this circle, by three or four weeks
and the crops suffered in consequence. Good rains were received
in the second week and the cotton sowings were over.

Madras Circle. Palakuppam received good rains; in result
insect pests in groundnut dx~appeared and its flowering began.
Cumbu crop began an average of ‘500 lbs. per acre per year.
There was rain throuohout this circle but was unevenly distributed
218 villages were visited by the staff and 55 iron ploughs were
sold besides quantities of paddy and greep manure seeds. The
Industrial school at Ikkadu (Trivellore) set up a small exhibition
of cheap iron ploughs. The district officers demonstrated the use-
fulness of treating bleeding diseases on ccoaunts in Mutupet,
Jambuvanodai Uppar and Alangad.

Trichinopoly circle,, The bunch vanety of groundnut has
been introduced here and' improvements on cotton culture advo-
cated. 116 villages were visited. The effects of dewonstration
+farws on ryots in the neighbour-hood of Tanjore and Mulangudi
were visible,

Madura Circle :—Demonstration work was continued. Peri-
awanjal cholam was introduced as a fodder crop in dry tracts in
place of Irungu cho!am. There ' was fair rain throughout this
circle,
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West Coast Circle ;—Unusually heavy rains were experi-
enced towards the end of the month, which interfered with the
harvest of paddy and caused some damage. The midduration
strains of Tavalakannan and Kayama were increasing in popula-
1ity. The officers visited 204 villages.

Coimbatore-Salem circle : — Seed farms introduced in diffe-
rent villages fro Cambodia and Karunganni cotton were proving
very useful and popular, and a start was made with the help of
the Co-operative Department to convert the seed farms into co-
operative societies and federate these into ginning and sales

“societies. To distribute cotton seed 35 depots were opened and

sufficient Cambodia and Karunganni seeds to sow 11,260 acres

_were distributed. The rainfall in this circle was low and cotton

was therefore dibbled in the ragi stubble -~ a practice to be
deprecated.

Cattle Farmns :—Good rains were received at Hosur and a
good season was ensured. A nwwber of varieties of grass seed
was sown. Welcowme rains were received on other cattle farms
also and grazing was obtainable. 88 cows and 14 uLuffaloes were
covered by stud bulls and the conditions under which government
assistannce could be given for the manitenance of breeding bulls in
suitable localities were revised and published for general
information.



46 -

JANUARY RAINFALL IN MADRAS. e 47

<o ea

5§ Disteicts First  Second N2l T2 S average AGRICULTURAL COLLEGE, COIMBATORE

S - Half. Half. [ 05, days. ralony METER . , ) ’

z s _ days. 0LOGICAL OBSERVATIONS.

16 Circars —Ganjam (Littoral.) ... . 026 0’5 January 1928,

17 Vizagpatam ( Do. ) .. - - 0728 0'5 ) .

14 East Gedavari Flains ... ... .. 022 03 . Barometric  Wind Minimum

8 West Godavari .. 016 . 03 < pressure  Velocity Maximum  shade Rainfall
13 Kistna T e .. 042 .. 05 A reduced to per hour shade tempe- in
16 Guntur o035 .. 05 L 32° Finches. (Miles) temperature rature. inches.
15 Deccan—EKurnool -+ .. o e 018 .. 04 v N )

<11 Bellary e .. 006 .. 01 1 28_629 2:9 86°8 585 Nil.
14  Anantapur .. .. 013 .. 08 2 286l 24 89°0 57°0 Nil.
11  Cuddapah ... 044 .. 05 ¢ 3 2863l 27 870 645 Nil.
16 CanxaTIC—Nellore - 004 001 103 01 10 4 28633 20 /75 64'8 Nil.
14 Chingleput 053 003 1117 11 14 5 28'28 28 84.0 €95 Drizzle.
1 Madras 114 ... 114 10 14 6 28640 37 820 70°0 Drizzle.
17 South Arcot 131 001 112 26 14 T 28630 49 830 70°5 Nil.
13 CexTRAL—Chittoor . .. 011 08 04 10 8 28648 38 86-0 700 Drizzle.
16 North Arcot ... 022 076 03 10 9 28636 41 885 69°0 Nil.
21  Salem .. 008 043 02 08 10 28620 37 88°3 641 Nil.
21  Coimbatore 003 009 050 03 08 11 28628 34 870 660 Nil.
1 Kollegal e .. 014 .. 0B 12 28'622 31 860 67'8 Nil.
16  Trichinopoly .. 041 005 079 13 11 13 28630 34 865 65'5 Nil.
11  Pudukota .. 09 .. 082 23 12 14 28682 41 850 678 Nil.
926 SoutH—Tanjore 466 006 137 44 19 16 28'680 41 87°0 610 Nil.
15 Madura .. 092 00 079 10 13 16 . 28676 38 840 585 Nil.
21  Ramnad . .. 093 005 115 19 16 17 28647 31 8675 66°0 Nil.
21 Tinnevelly .. 112 0927 175 81 23 }g 58_658 30 850 640 Nil.
6 HiLLs—Ganjam Agency ... ... L. 030 . 06 20 22"?92 35 88'0 660 Nil.
11 Vizag Agency T e .. 016 .. 04 51 28‘908 3.4 852 602 Nil.
5 East Godavari Agency. - ... e 02 .. 04 99 : .638 5.3‘ 860 61°0 Nil.
1  Kodaikanal .. 154 187 18 4 26 53 28620 34 87'5 €8'5 Nil,
1 Yercaud o019 o5 078 2 10y g% o8 o6 43 89'5 690 Nil,
11  The Nilgiris .. 039 116 129 256 17 s 22.5&? 3'3 900 685 Nil.
1 Anamalais .. 020 011 020 2 .. o0 28,55~ 2'7 90°0 690 Nil.
10 Wesr Coasr—Coorg ... 0112 010 0119 09 038 on _28‘541 35 91'0 71°0 Nil.
‘11 South Kanara .. 021 .. 014 01 02 o8 9 565 59 91'5 775 Nil.
25  Malabar 006 003 081 02 05 59 22375; 39 90'2 69°0 Nil.,
6  Cochin . .. 096 0389 038 05 20 2,099 39 91°0 67'5 Nil.
9  Devikulam . 052 019 142 21 23 5 8579 37 91°0 70°0 Nil.
14  Kottayam " 013 044 077 10 10 28'611 36 920 71°0 Nil.
21 Quilon .. 0094 084 187 27 17

81 ; Trivandrum .. 041 025 143 18 21
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AGRICULTURAL COLLEGE, COIMBATORE. NOTES.

Farming on the Film-Educational Entzrprise. The

METEOROLOGICAL QBSERVATIONS- office of the Motion Pictures, Department of Agriculture, U. S, A.

is concerned with the production and distribution of educational

Fehruary 1928, films dealing with the problems of agriculture and farm and howe

economics. A wide variety of the important activities of the

Barometric Wind  Maximuw . U. 8. A. Department of Agriculture has been covered by the

s  pressure  velocity  shade  Minimum Rainfall films. Those now in cireulation include the following:—

2 redueed to p’er‘hOUI‘ tempe- shade . IE ‘ Beef-cattle, Dairy cattle, dairy products, diseases of cattle,

R 32° F inches, (Miles)  rature. temperalure inches. parasites of cattle, horses, sheep industry, swine husbandry, poultry

B ) o production wild game and bird protection, cereal crop production,

1 28625 39 930 Gg.d Gl diseases and insects, cotton production and insect coutrol, fruit

9 - 287583 51 902 7~.9 I\Ql' production, home gardening. miscellaneous crops, farm engineer-

3 28586 53 87°0  © TS I\‘,' ' ing, typesof road construction, food inspection, forest fire preven-

4 28572 2'8 875 70.5 l\'ll.S txon, marketing of farm productq co-operative marketing, rural

5 08554 23 83":) 71.1 0 51 organisation, agricultural extension work, rural sociology, weather

G 28544 . 2.5 81'.5 'éig Dr(x)z.g'?e. forecasting a.nd various other subjects.

g ggg'(z)‘;l) ?13 222 ‘ 72‘5 0'04 (From Queensiand Agricultural Journal, January 1928.)

10 28597 27 91°1 677 Nil. Students’ Tours :—Class IIT and Class I assembled at the
11 28'614 44 918 664 Nil. Exhibition grounds during the Congress Session in Madras;
12 98677 47 90°3 643 Nil, spending a day more there, they dlspersed the forn.er to Ilosur
13 28670 36 894 645 Nil, and the latter to South.
14 28‘.607 3‘9 gé‘é zg; Ei; Class III spent a few days at Bapgalore during which period
15 28607 24 " 916 0632 Nil. they had the very rare opportunity of visiting the excellent Ganga-
16 28598 2_7 913 6)2'3 Nil. nahalli Estate of Mr. Mac Isaac about 20 miles from Bangalore.
17 28'559 “_5 93'9 663 Nil. This gentleman is reported to have reclaimed the estate from a
18 28'575 3_4 93°7 64°5 Nil. mere scrub jungle, converted it into & beautiful garden, growing
19 28665 3_5 93‘6 . 65'8 ’\Ii!. at present pears, apples, apricots and other fruits of excellent
20 28667 35 926 653 Nil. quality and in considerable quantities. The subsoil iirigation for
21 28645 3.0 996 631 Nil. fruit trees and the subsoil drainage he has introduced were an
22 28621 E’.O 908 | 66°C Ni]' object lesson never to be forgotton by those present. En]oymﬂ
25 28647 0'.7 9;'6 054 Nil. : his hospitality, the party returned to Coimbatere on the 14th in
24 28'631 2_4 92+2 64'5 Nil. time for the Pongal holidays. This party was in charge of the
25 93'5?7 2_8 93,: (38‘;1) Nil. Vice-Principal } M. R. Ry. D. Balakrishnamurthi Garu. Assistant
26 28'568 31 94.‘1 .-’1.2 Nil. Lecturer in Botany M. R. Ry. P. 8. Jivanna Rao Avl: also ac-
27 28582 2.6 939 (‘,7.0 Nil. companied the party. At Banﬂalore, the students visited the
?g : gg?‘ég gg 914 Cdé Nil. Imperial Institute of Dairying and other important institutiors
2 REL !

besides paying a visit to the Hebbal farm,
7
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Class TI visited important places in South Arcot, Tanjore,
spent two days at Palayakottai and returned. They also visited
the magnificient irrigation anicuts near Trichy. This party was in
charge of M. R. Ry. T. V. Rajagopalachariar Avl; Lecturer in
Agriculture. The Lecturer in Engineering, and the assistant lecturers
in Entomology and Botany were with the party. The engineering
works in the Golden Recks were of very great interest and were
instructive.

Animal Nutrition, A few experiments conducted at the
Central Farm, Coimbatore, at the inslance of the Physiological
. Chemist about four years ago and the collaboration that has been
made possible between this officer and the officers of this depart-
ment hastened the starting of animal nutrition experiments at
Coimbatore. Mr. P. Venkataramayya, M A., B. Sc., who had
some training at the Bangalore Institute has been put in charge
of this work. Buildings are almost getting compeleted and ex-
periments will begin about the beainning of April. The new line of
research has great potentialities for opening up problems connected
with the fodder question in this présidency. We hope this section
will devote itself not only to the pressing practical problems of the
hour but will also take up fundamental prollems in its own way.

We offer our congratulations to our members Rao Sahib
Mr. T. 8. Venkataraman and Mr. D. Ananda Rao on the Rao
Bahadurship that has been conferred upon them. Mr. T.S. Venkata-
raman won his Rao Sahibship in 1920 and has done considerable
work in the cane line. His selections at Coimbatore have spread
in most provinces in India and a few have won golden opinions in
a far off noted cane country like Cuba. Mr. D. Ananda Rao is
the senior Deputy Director. His work both at the College as
Assistant Principal and in the District as a circle officer has been
uniformally good and the title bestowed on him was long overdue.
We wish our friends will earn much bigger titles in due course.

We are glad to learn that Rao Bahadur M. R. Ramasami
“Sivan our retired Principal has not left grass to grow under his
feet but is as aclive as ever, He has gone to Benares at the
instance of Pandit Manamohan Malavaya-the Vice-Chancellor, to
organige an agricultural section at the Hindu Ubiversity. We
hope Mr. Sivan’s Work in this connexion will be of a lasting
character and bring credit to this province.

/
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Interrugnum :— We are gratified to learn that Mr. Anstead
who went on a short holiday to Upper India with effect from
231d December returned to duty in the third week of January.
We are sure this trip of his which he seemd to have long con-
templated has brought him renewed health and increased his
acquaintance with instructive and important places. During the
interval Mr. G. R. Hilson, Cotton Specialist was officiating,

A special feature of this year’s Work, at the College was

. the delivery of lectures on different aspects of agriculture to the

class of co-operators that was instituted at Coimbatore at the
instance of the Registrar. It is well that such lectures are given
but we wonder whether a practical subject—agriculture—can
impress itself on the class of students selected for the co-operators
class. It would be well that agriculturists get much more training-
in co-operation than co-operators can in agriculture. Because at
any rate in this country and much wmore in this province,
co-operators’ work lie mainly in the village and in reference to
land the cultivating classes with whom however, an agriculturist
is in a better position to deal.

North-East Monsoon rains have not bheen favourable this
year. They have heen in defect in some places and failed alto-
gether in some others. So son:e anxiety is excusable on the part
of the cultivator to tide over the next season, i.c., until at least he
Is in a position to gather a decent harvest next.

A new cotton harvester. A new cotton fibre gathering
machine will shortly be put on the wmarket in U. 8. A. capable of
doing work of 100 handworkers. The wachine possesses working
parts provided with steel “ fingers” which automaticaliy remove
the cotton fibres from the ripe or open individual bolls. It has
two vertical drums, each fitted with 500 fincers which rotate at
a high speed as the machine moves forward each of thew gather-
ing fibres from oue side only. As the wachine proceeds, the
gathered fibres are wound round a recl and when the reel is full,
a special mechanism based on air suction comes into action, relcas-
ing the reel which holds the fibre and depositing the latter in sacls.
placed ready in the rear.

Working continuously for 24 hours, the wmachine can do the
work of 100 men working the same nuwmber of hours and peeds
only two men to look after it one to drive and the other to put the
sack in position and remove when full,
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Such quick work obviates the serious difficulty, which .exists
in districts where laboris scaree, of the impossibility of 111111]e§11ate1y
harvesting the ripe cotton which thus remains for some time on
the plant and deteriorates.

(From Queensland Agricultural Journal January 1928.)

Australia’s trade with India. Exports of Australian wheat
to India during 1926-27 amounted to 40,4C0 tons as compared
with 35,400 tons in 1925-26. There was also an increase in
shipments of horses and wooden railway sleepers, whilst raw wool
decreased from 632,0001b. in 1925-26 to 865,000 1b. in 1926-27,

The principal importé from India to Australia in 1926-27
were: Gunny bags—=86,000,000; CGunny cloth—26,500,000
vards and Tea '8,00,0,000 ib,

Imports of goats’ skins, carpets and rugs showed an increase.

(From Queensland Agricultural Journal, January 1928),
S.V.D.

Prickly Pear Pest :—The Council for Scientific and Indus-
trial Research of the Australian Commonwealth Governwent
which is financed by a vote of £ 250,000 is investigating aniong
other problews, the eradication of pests affecting agricultural
developments. As an instance of the magnitl}de and gravity of the
problems, the cause of prickly pear nlay be cited. This pest now
covers 60,000,000 acres in New South Wales and Queensland,
which is about three times the total cultivated area of Australia
and is reported to be spreading at the rate of one million acres a
year. Measures which would merely prevent its spread would result
in the saving of £250,000 annually at the low valuation of 5s. per
acre. Insects for destroying the prickly pear have been intro-
duced and the results are encouraging.

(From Tropical Agriculture, Fel?ruary 1928). S.V.D.

. Indian Labour in Malaya :—The 'prosperity of Malayan
trade industry is dependent upon an adequate supply of labor.
Fortunately we are sitnated geographically, sufficiently close to
the main sources of supply, namely China and India.

The mining industry is more or less conducted with Chinese
labor. On the rubber estates, the Indian laborer fiom Southern
India predominates, but there are also a large number of Chinese
employed on the various rubber plantations throughout the country.
In the towns Chinese are almost universally employed in rubber,

!
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saw and rice-mills and building trades ; while Indians are employed
as ordinary laborers in construction and maintenance of roads and
public works. The Chinese again predominate as house servants.

. From time to time there have been undoubtedly considerable

shortages of labor in the planting industry, but the excess of
arrivals over departures in Malayan ports from non-Malayan, in

11924 was 100,000 and in 1926 it was no less than 300,000.

(From Tropical Agriculture, February 1928). 8. V. D.

Chemical Industries in Southern India :—The  utilization
of limes and tamaricds was among the first problems to be investi-
gated. Limes grown in the Kistna district contains only 8 of
citric acid (compare 79 for West Indian limes) consequently, it
was found unremunerative to use them for manufacturing
citric acid. The supply of limes is inadequate and the cost
of reagents and plant is high. The greatest hope of success
lies in the production of ecalciumn citrate from South Indian
limes. Ttis also unremunerative to manufacture tartaric acid from
tamarinds, although calcium tartrate may perhaps he manufactur-
ed with profit. If the sugars of the tamarind could feasibly be
converted into alcohol, the industry might be made to pay.

Investigations into the possibility of mwanufacturing malted
foods from cholam indicated that this was quite practicable but
that it would need adequate finance to render it cowmercially
successful.

The most useful research however, has proved to be that on
coir production. The conditions for satisfactory retting have been
carefully examined and the bacteriology of the process has been
studied. It was found that contrary to established belief, brackish
water is not essential to good retting and that coconut husks them-
selves contain the necessary bacterial flora. During retting the
material that bind together the coir fibres is decowposed. It is
made up chiefly of mucilaginous or gummy substances. Attewpts
to soften the husk by the use of chewical reagents ytelded
very inferior coir. The best procedure for retting was found to
consist in a preliminavy scaking process {whereby suitable bac-
terial growth was established) followed by crushing between rollers

and finally returning the crushed husks to the soaking vats. By

this means the time of retting was considerably reduced and good
quality fibre could be obtained in less than two months,

(Frow Tropical Agriculture, February 1928.) 8. V. D
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REVIEWS.,

Madras Bulletin. This bulletin which estends over 16
pages, condenses in a small compass the history of a certain crops
grown in the Presideccy from ‘ sowing.’ to ¢ harvest ’ and describes
the vicissitudes they suffer under certain.ceasonal conditions. The
information is tabulated rsonth by month and under each month
brief notes are added regarding the normal weather and the prices
of the crop and agricultural operations carried on during the
month. Any student of agriculture can by reference to this bulle-
- tin obtain correct ideas as to the crops sown in a mounth, the stage
of the crops including their growth and inaturity. This bulletin
designed for Madras is well conceived and worked ovt and replaces
an earlier sirnilar but incomplete publication of the Government
of India. We congratulare the statistical section of the local
Agricultural Departiment on the very useful information contained
herein which wust have taken considerable time and ingenuity in
disentangling particulars from the generally incoherent and in-
complete crop reports that are being received from the Taluk

offices.

Agricultural Journal of India. January 1928, This number
of the journal contains very informing articles and the selections
are equally useful. Dr. D. Clouston’s concise notice of the late
Dr. James Mollison and Dr. Burna au Appreciation of Dr. Harold
H. Mann are personal notes which touch the tendevest chord in
every Indian who has had some contact with these two great men
or who has gained some knowledze of their work on this country.
Mr. M. L. Darling continues his articles on econowic holding. or
the Pamily Farm and in this number discribes about France and
Belgium and conpares with conditions in Punjab.

Mr. P. H. Carpenter’s article on Tea ia North East India
brings information on this useful plantion product up to date with
suficient details and statistics. r

A contribution on Coimbatore seedling canes by Rao Bahadur
- T. 8. Venkataraman and Mr. U. Vittal Rao gaves brief descriptions
of the most popular of them viz., Cos 205, 210, 213, 214 and 223,
It is bardly necessary to speak about the excellence of these seed-
lings and readers have alceady been made familiar in a former issue
with the golden opinions which some of these have earned in Cuba.
The technique of raising.seedling canes in Java culled from the
“International Sugar Journal” is well worth perusal.
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Tom I.;ew_is‘in }_1is article on ¢ Co-operative Societies’ and
some of their difficulties (reprinted here) goes to the root of the

nmttqr‘and sufﬁcﬁently points out certain defects common not only
to Britian, especially Wales, but to this country also. :

'Studz'es. tn Rural Economics. By P.R. Venkatasubra-
maniani, This is one of the few books on rural studies under taken
in Infim. The author with an insight into the rural life of a typi-
cal village Vazhamangalam in the land locked state of Puddlﬁ;-
kptab has brough_t out in detail, the economic condition of the
village. A description of the physical features of the village, the
Incidence of rcvenue levied on varions clacces of land and es(;)ez:ia,llv
detal]s about the cultivation of individul crops and systems of
rotation adopted, form a special feature of this little book AFrom

“a detailed analysis of the figures the author comes to the cc;nclucion
that there is a deficiency per fanily of rupees seven in an a.ve;a."e
vear. One could therefore fancy what this realls 1means in a lean
YeAr or & saccessions of lean years characteristic of this tract We
congratulate the author as he has struck a new line and ;vould
welcome many wore contributions from his incisive pen. The
book is moderately priced at rupee one and should be found not

only with students of economies but those wwho follow current
economic problems carefully.

QUESTIOMNARIE OX AGRICULTURAL MARKETING.
Crors rFoRr SALnz:.

1. What are the important crops in y i
1. ‘ your locality and
conditions favouring their production ? g the
2. Estiniate the costs of production of i i
i S the crop in questi
Quote any farm accounts maintained. b a o

3. Of the produce harvested, what ar i
) . . , sted, at are the proportions
(1) available for imniediate sale, (i) stored for consmgptixzm and
stored for sale at top prices later on ¥

4. How much of the produce is sold in the vill
. ‘ village to dealers?
How much is taken to markets? ' cers

TRANSPORT.

5. Give the distance between preducing, marketing and
consuming centres by land or water, i
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6. What is the conditions of the roads in and out. of ttr)xe~
village up to the market ? Is there any traffic by motfar lorries *

7. 1Is there any river or canal or coastal traffie-? If so,
what are the limitations ? o

8, How far is the village from the railway routing to market
centres inconvenient? o

9. Sum up the complaints re inadequate _supplxqs of dv&;,ns,
absence of special vans for perlsbabl_es, mishandling, de a{yz
nisappropriation, annoyance and corruption,

10. How do the rates for carriage of preduce by the several
agencies mentioned above compare ? .&

11. How are the rates determined as far as you ca see?
Are unfair preferences and concessions shown? ‘ ‘

12. Is any special attention paid to the packing of perishable
goods? Is any other pregaution taken?

WAREHOUSING.

13. Are there any warehousing facilities at railway, shipping
and market centre? ' -

14. Are advances on produce stored in godowns of banks
given to producers and traders ?

MARKET CHARGES. i

15. Estimate the time and money spent by prodl}cers in goix:g
to market and returning in selling at market or hawking outsxde? ?

16. What is the amount of money spent in boarding, lodging
and indulgence if any in market centres? |

17.‘ Give an account of the warket charges by producers
and dealers on itews such as: gate fee,‘stall fe‘e,. fees for cleq.mng,
bagging, weighing, neasuring and loading, religious and charitable
cesses authotised and unauthorised, payments for tli)e police,
market servants, beggars ete.

. WEIGHTS AND MBASURES.

18. Menticn the variety of weights and measures used in and
around the mavket. ~Are different ones used for buying and for
selling? .

19. Are weights and measures used? Is any precaution
taken by police or other authorities?
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ADULTERATION,
20.  Are there complaints of mixing and damping by pro-

. ducers or niiddlemen? How far is adulteration due to carelessness

and how far is it deliberate ? Describe the existing methods of
adulteration.

21.  Are any standards recognised in markets and premiums
offered, or is there any other encouragement shown by the trade

for superior qualities? Do cousumers show a distinct preference
for better goods?

Taz MIDDLEMEN.

22. Give an idea of the number and series of middlemen
between producers and consumers and the services they render.

23.  Are the middlemen brokers, commission agents or paid
servants of merchants ?

24. What are the castes and general occupations of middle-
men—their principal and subsidiary ones”

25. For how long are they in the trade? What do thiey do
the rest of the year?

26.  What are the rates of remuneration or profits received
by each one of them roughly? Quote actual cases, if possible.

27.  Sketch the organisation of big firms manufacturing or
exporting agricultural produce and employing agents.

28. How far are cultivators financed by merchants and
sinaller dealers and by others unconnected with trade?

29. Distinguish between advances made for cultivation
expenses, for sustenance of the family and other expenditure.

"30.  What are the rates of interest? Are there any other
stipulations? Is the produce pledged?

31. Are forward sales effected? If so, on what terws?
What are the penalties attaching to non-fulfilment.

82." What is the stage at which advances are solicited or

- given and forward sales effected ?

83. Are there other reasons than financial needs that force .
sale immediately after harvest ? - :

Pricee.

34. Note and account for the degree of difference in prices
between those of free and pledged produce, village and bazaar,
wholesale and retail and harvest and top prices. ‘

8
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35. How far can you discover the working of price-fixing

factors and agencies in your market? How far does the producer -

understand this and utilise any such knowledge ?

MARKET News.

36. Do ryots, at least the bigger ones get any information
re crop forecasts and returns, state of markets of the country and
of the world and complaints about produce? Do they take any
action on that? )

37. Do merchants and traders make any use of crop forecast
and returns and telegrams of prices in markets at home and aboard ?

38. Is there any trade association which organises the sup-
ply of information concerning markets which is, not supplied by
the Government ? :

CoO-OPERATIVE SALE.

39, Has any co-operative sale society been started in or
near your place? Or has the credit society undertaken to help
gell produce directly or indirectly through a ynion ?

40. In either case ascertain the volume of transactions the
regularity of sales and the benefits confered by joint sale.

41. If the attempt has been successful is there ‘any scope
for the enlargement of the enterprise 7 What are the limitation
to expansion ? : ‘

42. If co-operative sale bas been a failure point out ths
causes of failure, cutting facts and figures,

43, Apart from difficulties common to all agricultural market
ing, how far is failure of co-operative marketing due to’ paucity of
members, lack of loyalty, wrangling over quality, lack of business
ability on the part of mabnagement, dishonesty, struggle with
organised middlemen, want of financial resources ?

:4‘4.“»Ha,s there been any linking of pfoduéers’ sale societies
with consumers’ stores ?  If any such effort has failed, why has

it? Where and how do the stores generally purchase their re- -

quirements ? .

45. Has co-operative production or conversion of produce
helped sale ?  'What are the prospects of societies ' of this type in
your area? ‘ ' S C
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46. Have central banks refused any help in finance reason-
ably sought ? Has the Imperial Bank helped ?

47. TIs any help rendered by the Government to sale socie-
ties through its agricultural department—by way of distribution
of improved seeds for members, demonstration, inspection and
certification of produce ? '

48. Does the Government help by way of loans and grants
for building of granaries and for purchase and installation of
machinery or otherwise ? Has Government help been solicited

and refused at any time ?

‘ 49. Do Big manufacturing and exporting firms show any
special favour to sale societies or exhibit any prejudice against
them under the influence of the organised middlemen ?

50. Do railways show any marked concession to the
societies ?

Suggestions of future points for investigation and enquiries as
to elucidation of any of the above p:ints may be made to undexj-
signed : —

’ K. C. RAMAKRISIINAN;
University Lecturer in Economics, Senate House, Triplicane, Madras.

Preass STATE :—

Village or town SEUAIEca v v en e eeeverrinss

B 1 Y R T=T o1 4 o - VO O PN

Taluk and District....ieeevr. o
Name Of the INVeSHZAtOT... .o vetuevritevrrreiionntaescsrenennseesveranin
Occupation & AdAress.......eoerieniiiiiieriiinn i s e

Duration of the investigation:, .. ....c.vrecrevervisrrirarnenn e
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DEPARTMENTAL NOTIFICATIONS. ':

Mr. M. Mangesha Rao, Assistant Director, 8th Circle to be
in charge of current duties, 8th Circle during the absence of
~Mr. D. G. Munro, oo deputation to the Agency.

Mr. H. Shiva Rao, Lecturer in Chemistry, leave on average
pay for three weeks from 4th January 1928.

Mr. K. Gopalakrishna Raju Assistant Director, on relief by
Mr. Y. G. Krishna Rao to he Assistant Director, Sth Circle rever-
ting Mr. M. Mangesha Rao.

NoN-GAZETTED : PROMOTIONS, TRANSFERS ETC :

Lower Subordinates Messrs K. Sitarama Ayyar, U. S. Ayya-
swami Ayyar, P. V. Sambasiva Rao, T. Seshachalam and 8.
Suryanarayana are promoted to the Upper division V grade from
10th January 1928 Mr. Bhairy Siva Rao, Dewonstrator,
Tirutani is transferred to Madanapalle.

. Leave eTc :—First circle ;- A. Kondayya Sarma Assistant
Demonstrator Nidadavole, leave on average pay from 3rd January
to 81st January in continuation of the Xmas and New Year
holidays. Mr. Nheelamani Bakta, Assistant Demonstrator,
Vaddadi leave on average pay for 12 daysfrom 24-1-28. Mr. P. V.
Sambasiva Rao, Demonstrator, Yellamanchelli, extension of leave
on average pay for three weeks.

Second circle:—Mr. V. V, 8. Varadarajan Assistant
Demonstrator, Gudivada leuve on average pay for one month
from 6 February.,

Third circle .—Mr. K. Hanumantha Rao, Assistant Demon-
strator, Kudligi leave on average pay for 15 days from 4th Janu-
ary. Mr. K. T. Bhandary, Demonstrator, Hospet, leave on
average pay for 4 days from 4th January. Mr. K. Raghavacharya,
Farm Manager, extension of leave on average pay for one week.
Mr. N. Annaswami, Manager, Hagari, leave on average pay for
one month and one day from 3rd January. Mr. P. Naghadar
Nayadu, Assistant Demonstrator, Kurnool leave on average pay
for three months and thirteen days from 4th January.
Mr. A. Krishnaswawi Ayyar Demonstrator, Tadpatri, leave on
average pay fcr ten days from 2pd Febrary. Mr. S. Varada
rajulu Nayadu, Assistant Manager, Nandyal leave on average pay
for 17 days from 13th February. '
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Fourth circlee—Nr. Bhairy Shiva Rao, Demonstrator
Tirutani, leave on average pay for 29 days from 1st February.
Mr. N. C. Tiramalat, Manager Palur, extension of leave on
medical certificate for one month and eighteen days from 4th
January with permission to prefix the Xu:as holidays. DMr. M. C.
Krishnaswami Sarma, Assistant Mapacer, Palur, extension of
leave on average pay for 17 davs.

Sixth circle :—NMr. F. Rajagopal Mal, Demonstrator, Koil-
patti, leave on average pav for three months in continnation
of the Xivas and New Year holidays. Mr. V. Ayyaswami Ayyar,
Demonstrator, Srivaikuntam, leave on average pay for two days in
continuation of the Xn-as and New Year holidays. Mr. K. Rama-
swami Aysar, Demonstrator, Sholavandan, extension of leave on'a
average pay one day in continuation of the Xmas holidays.

Seventh circle:=Mr. M.U. Vellodi, Managcer, Nileshwar, leave
oo average pay for 9 days in continuation of the Xias holidays.

Eighth circle :—Mr. P. Narayanan Nayar, Demonstrator
Bhavani, leave on average pav for 10 days in continnation of the
Xnas holidays. Mr. 8. 8. Katchapeswara Ayyar, Demonstrator,
leave on n:edical certificate for one month and 24 days from 4th
Jannary. Mr. M. Mangesha Rao, Demonstrator leave on average
pay for one wonth from date of reversion. Mr. C. S. Seshachiri
Ayyar, Demonstrator, Dharmapuri, leave on average pay for two
months on medical certificate from date of relief.

Live Stock :—Mr. A. Gopalakrishnayyva, Demonstrator,
Podalakur, leave on average pay 27 days from 16th January.

Paddy Specialist section ;——Mr. M. B. V. Narasinga Rao,
Assistant Maruter, extension of leave on medial certificate for 25
days.

C.8's Section:—Mr. V. K. Subramanya Mudaliyar, Assistant
leave on average pay for 18 days fromy 4th January in continua.
tion of the Xmas holidays. Mr. G. Seshadri Ayvangar, Herbac-
eum Assistant, leave on average pay for 7 days from 4th January
in continnation of the Xmas holidays.

G.A.C’s section:—DMr. K, Govindan Nayar Assistant, leave on

‘average pay.for one month in continuation of the Xmas holidays.

Mr. M. Suryanaraya Assistant leave on average pay for one month
in continuation of the Xmias holidays. Mr. M. Sanyasi Raju,
Assistant, leave on average pay for 9 days from 27th February.

Principal’s section:~Mr. V. Muthuswami Ayyar, assistan
lecturer, leave on average pay for one month from 22nd February,
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EDITORIAL. .

Rural reconstruction:—There are 700,000 villages in this
country. For several centuries successive waves of invasion
spread over the Jand bat left the village life un-affected. The on
rush of the mighty and brilliant Western Civilization swept before
it the village'life andits institutions so that now its original state has
become & fit subject of enquiry and research which eludes even
analytical thinkers. Modern means of communication, cheapness
of articles which are of great utility, the social, pelitical and econo-
mic ferments inoculated with the introduction of western methods
of ideas, all wake it difficult to go back to old conditious. Any
atterpt at rural reconstruction therefore should have for its aim
not the rehabilitation of old and defunct institutions but to give to
rural life a .vizour and rejuvenation to stand this strain of
wodern life.  Different groups of wren are trying to solve this
question in different ways, nevertheless real Rural Reconstruction
st proceed on the hasis of real economic freedom and village
solidarity. This would imply village autonomy secured for the
benefit of the whole village but guided and controlled by a
central authority. Bach village should have a council, all
menbers of which should be elected by the village as a whole and
not from any literate or monied section or caste. ~Any member
should be liable for removal by the central anthority for reasons of
woral;turpitude, incurable infectious diseases, heavy indebtedness or

This council must derive all its authority from the

crifcinality.
village. One such council in each village would look after the

interests of the whole body and would become alive to its rights
and privileges, duties and responsibilities. The council in one
village where water is scarce will try to sink wells. Another in a
second village where cattle lifting is comrion will arrange police
duties amongst themselves. A third council may in times of famine
arrange to get provisions and distribute them to whomsoever is needy
and thus prevent exodus of poor and needy.members. A fourth may
arrange to connect their village with the main road at a yery much
less cost than what bas become a normal rate now. A fifth by
self-restraint and self diecipline may keep out a virulent disease
like rinderpest or cholera. A sixth may by collecting the whole
produce sell at a dear market and gain rore profit. A number of
vexatious suits institutéd and breught to couits through the instru-
weéntality of liwtouts could be very quickly and more economically
settled in the village itself, Certralised institutions like hospitals
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and courts however perfect, cann
A & : s ot exert a wholesome infl
:ﬁaﬂfﬁe?i:ﬁt v;li)agesthiclmuse they are far too remote frol:i lac;?:s
7 cannot be established in every village. W
' ‘ age. e are awar
:Eﬁgif;eé?l publhc men and public bodies have adumbmt;g QZ:e&rS
: rural reconstruction. 'The bedrock ich the
either has been forgotten or n i o o Toteoney, rest
\ ot paid attention t i
vy T’ jocen fo got! . n to. Introducing a
8, opening night schools for adult g
banks and loan societies cannot bl gourers or
s s cannot solve the probl Somethi
real, eomething tangible, comething i . Ty villaee g
oo por g i mo le, ¢ Ing in which every villager can
a pride in ought to be introduced if r ife i
to be reconstructed. In P oo it 1o e s
‘ s . an autonomous village it i ;
introduce agricultural improven R
I provelents, new manures i
wents and new methods' of enlt re | ( o orops T fon
‘ : : are if not also new crops : for
ig:flsm toucfhsto?le of s;:ch introdnction will be the real neizi’micx)é
. ce of profit to the village in which each and ev, il
will take an abiding interest. Acri S provoments. oot
_ g est.  Agricaltural improveme y
htlsgll)y taken up by ome village will be copiedp by angzaer“hez
studbull waintained in one will be sought after by a rumbe.r
;it())%twhlglkll l})Ja,sdgrowxg luxuriantly and has yielded the hi”};ecat
ofits will be described and talked about in the istan
village, requisitions for seed wi in » oyond ona s pete:
: , g 3 g will tly in much beyund ’s |
tion and the countryside will be fill i b mors. eorn e
> the Lry: ed with wuch more corn
Svlixll]k.h With mors fpod to eat and more milk to drink the villﬁfg
himce]fa';:d ﬁg)ire!, ltexsufe gnd greater opportanities for betterine
8¢ rying to solve his social, econouiic, educational, sanitary
. ’ fa ’
aﬁd other prob'lems with the unerring judg’ment Whict; alllxlxtfgr%
:hara.cbenses. him, unwarped as he is by confusing issues Onc):e
1;he ’vﬂlager is happy, the townsman also will be l;’appy and thus
ey mutt?ally belp each other and advance themselves, Wit.hduk
?aritlir;]fgowement in thfe status of the villager and without a real
fasting improvement of the whole village asa unit no parti
: a ‘ no ps
llltlilrected attempls at reconstruction will avail, They 11'1ustp;:c§;&ezl
colpssal faxlurqs Wl!;h the concurrent wastace of larce sums of
money and bright intellects. o D °

cane Stz;liag jtrog; air :—We have been accustomed to look to the
¥ ué f eet, the palny, and a few other plants of the vevetable
ngaom for our sugar. Of these cane and beet are givin«? us at
present 21,000,090 tons of sugar and .the growers- o these iwo
sources of sugar in Cuba, Ja.va_,,,Indiai;,'Gerlnany, Franceézand fe ‘
toéhergtcounltrxes have depended. solely upon them. " N:);sf'éom;:
e astounding news that tkﬁuz»ever ingenious German is trying "to
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produce sugar frow the air direct. Will this lexohltxonlse sugar
cultivation and sugar industry and send the millions to Starvation
as the same German monopoly of aniline dyes tended enoxmously
to reduce the cultivation of indigo in Tndia?

Indian cattle problem :— We would invite the attention of
our readers to two extracts on this question published elsewhere in
this issue. One is from the pen of Mr. G. B. Henderson, the Tmperial
Agriculturist and the other isfiom Mr. K. C. Ramakrishnan,
Reader in Economiecs, Madras University. The points they have
both raised are of profound economic importance to India at
present and we should request our readers and the public to digest
their views, open up discussions and try to influence the villager in

the best mahner they can. Any contributions to the columns of '

this journal will always be welcoe.

A new feature :—In this issue appears the ﬁrst of ‘a series S of
articles on the, Botany of some Useful Plants, by two of our mem-
bers Messrs. S.N. Chandrasekar .4, and T. S. Ramakrishnan M.A.
We are sure this series which describes. plants and gives their
economic importance will prove useful to the laymen and students
of Natural Science. f

The Madras Digest.:—Provincial Agricultural Departments
in India have since their reorganisation two decades ago
exerted all their stréngth in demonstrating to the villager the use-
fulness and the economy of new wethods of culture, new crops,

_ new manures and the treatment for pests-and diseases for his ani-
mals and plants. This they have tried to do in several ways. One
such is through free distribution of hundreds and thousands of
leaf-lets and bulletins and other publications but the special chara-
cteristic of the Local Agricultural Departmnt in this line is
the publication month by month of what is known as‘a digest.
This gives for each month under notice ' the work done by the
members of the department at the College, on Farms and in ‘the
Districts and also describes the gencral- features of raiofall with
the nature of the standing crops, etc. Further, recently, the colla-

boration of the heads of Departments of Co-operative Societies and . - .

Veterinary Serv1ce has enabled wn.atters - concerned with these iwo
ded for the benefit of the Agriculturist, It

T3 digest with its present enlarged
apand be sought after. That thls

ty, support and usefulness
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The Coimbatore Manure Works & Standard
Saltpetre Refinery. -

Under European Supervision.
EXCELLENT COMPLETE MANURES

For Paddy, Ragi, Cholam, Sugarcane, Coconut,
Tobacco, Fruit Trees, etc. etc.

WE HOLD LARGE STOCKS OF .

. Imported Chemical Manures, Bonemeal, Poonacmeal.
Bloodmeal, Milled Fish etc, etc,

SOLE AGENTS IN' SOUTH INDIA,
FOR the Excellent New NITROGENOUS FERTILIZER

Our SPECIALITIES \ /

“NITRATE OF LIME " —13 per cent ‘\Iltroﬂen 25- 30 per cent
Lime, in a readily available form, well suited for South Indian soils
\Vthh are generally deficient in Lime. This new Fertilizer has
invariably given excellest results on COFFEE, TEA, RUBBER and
CERFALS and has obtained unsolicited test:monnls

Refined Saltpetre, Dried Blood,Basic Bonesuperphosphate,
' Flour Phosphate etc., etc.

, ANALYSES OF ALL MANURES GUARANTEED.

The various Fertilisers are ground as fine as possible and mixed
to order, or sold separately as required on the most {avourable terms.
Special quotations for large orders.

Our manure pamphlet giving useful information, ahd price
will be. posted on application

Messrs. T. STANES & Co., Ltd,,
Coimbatore Mcmurml Works,
and Standard Saltpetre Reﬁnery,
COIMBATORE.

b

(vii)
The Ramasastrulu.Munagala Prize 1928.

1. The Prize will be awarded in July this year.

2. The Prize \\jill be in the form of a Medal and will be
awarded to the member of the Union who submits the best account,

“of original research or enquiry, carried out by him on any agricul-

tural subject.
3. The subject iatter shall not excced in length twelve fools-
cap pages type-written on one side

4. Intending competitors should notify the Secretary of the
Madras Agricultural Students’ Union not later than the 1st June the
subject of the paper which they propose to submit and the paper
should be sent in so as to reach the Secretary, Madras Agricultural
Students’ Union not later than the 15th June 1928, with a covering
letter showing full name and address of the scader. The author’s
name should not be shown on the paper which should be entered
under a nom-de-plume.

5. Four t5';?e written copies of the essays should be sent in,

6. The name of the successful competitor will be announced
and the prize awarded at the time of the Conference.

7. The Union reserves to itself the right of publisbing all or
any of the papers.-

8. All references in the paper to published books, reporss or
papers by other workers must be acknowledged.

9. Papers submitted will become the property of the Union.

Any further particulars may be obtained from the Secretary,
Madras Agricultural Students’ Union, Lawley Rd. P. O. Coimbatore.

Secretary,
M. A. S. Unien.



OFFICE-BEARERS FOR 1927—28,
. The ;Council (25 Memben.)

| Presndent
- Preaxdcnt (Ex-officio) P rincipal—C. Tadulingam E.L.S.
o Vice-Presidents (4)
Resident:—T. V. Rajazopalachari.
Mofuss:l —G. Rajagopala Nayadu, Penapalayam (via Ponneri),
. K. T. Alwa, Coimbatore.
” . K, Unnikrishna menon, Tellicherry.

Members (20).

B Reszden! (10) M, C. Cherian, Secretary.
" D. Srinivasa Rao, Treasurer.
Y V. Muthusami Ayyar, ¢dilor.

<, T.R. Naganathan, Manager.

w b PUN, Krishna Ayyar, Member.

- M. R. Balakrishnan "
" S. Dharmalingam .
' C. S. Krishnaswami - ’
.. - M.S. Purpaliogam - -,

M. Rajasopala Avyar v

MU_/USSI (10} A. V, Tirumuruganatham Pillai (Guntur).
" K.T. madm (Hospet).

,,  R.Swami Rao, (Kalahasti).
“ N. Parthasarathy Ayvangar (Aduthorai).
N A. K. Ganesa Ayvar (Sankarankoil).

> G: J Balraj {M ulura)
' V. §. Narayanaswami Ayyar (Salcm)

. K. Av‘{danav)mm Pillai. (Coimbatore.)
Yo C. S. Seshaghiri Ayyar (Dharmapuri).

K. G. S. Bbhandari (QGotacamund).
Working Committee (14 Members).

- The resident  Vice-President and the ten resident members with
-_the followuxg student members form the Workindg Committee.

. Student-Members (3)

K. S. Ranmnathan, B. Sc. 111,
B Seshadri Sarma, B. Sc. 11.
M. A. Singarachari, B. Sc. .

Editorial Board (as pér resolution passed in ]uly)
: - V. Muthuswami Ayvyar,
i . "Rao Sahib Y. Rannchandra Rao, ’
“eerooo 0 TH. Shiva Rae, : L
o S. N, Venkataramanan,
T. R. Naganathan.

‘i'ff'.-\’Ulel‘ORS. V. Gomathmfuagam Pillai
e k _V. K. bubrjmnua Mudaliar.
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