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Editovial.

Livestock in Health and in Disease. ‘* What is the good of con-
centrating on strong reins tv drive 2 horse or on rubber-tyred wheels
to make the carriage comfortable if the horse is so weak that he cannot
pull the carriage, or the carriage so frail that it falls to pieces directly
anybody sits in it.”" So said our Viceroy, Lord Irwin, than whom the
Indian farmer had no warmer sympathizer. These words were uttered
to drive home the importance of animal husbandry to Indian national
well-being.

In 1931 Madras had nearly 47 million human beings. In 1930 there
were about 1614 million oxen, 13 million sheep, 714 million goats,
6 million buffaloes, 130 thousand donkeys and 40 thousand horses,
moving round about this human throng. Add to this, innumerable
mules, pigs, geese, poultry, turkeys and various other domestic animals
and it becomes unrealisable in what a crowd of animal beings the
human being is enmeshed. A goose lives for 80 years, horse 35, buffalo
25, cattle and pigs 20, goat 15, hen 14, and sheep for 10 years. Many
lives of these livestock are thus in a concurrent run with a generation
of human lives and as such are in-eliminable factors in the life of man
and his well-being.
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Dup;g as these livestock are, and living as they do lives nearer
nature) the} Bdve been more the subjects of exploitation in health,
than objects of attention in disease. Veterinary science is thusa
development later than that of cattle breeding. When man conquered
ndtiire, cleared forests, domesticated animals and depended on their
support for his well-being, he laid the foundations of the above sciences,
that are this day contributing so much to human happiness. They
signalize man'’s efforts to get over the dangers of his existence on earth
as a dominant entity. The problems of animal health and welfare are
thus intertwined with those of man and his well-being. The position
is poignantly so with the agriculturist.

The millions of our cattle, some of them of the finest of breeds in
the world, do not all represent a business proposition. The waste of
expenditure incurred in India on useless cattle was computed to be
something in the neighbourhood of 60 crores of rupees, an amount
about equal to that spent on the Army. In any other country the un-
fit animals would have been slaughtered, but in India where of the
triple utility, work, milk and meat, the last is the least, such a course
is not easily possible. Mr. Smith has urged that the Indian cultivator
cannot even afford to have both buffaloes and cattle, the former for
milk and the latter for work. He urged that it will be more economic
to have cattle alone and breed them for the dual purpose of work and
milk. Against this ideal, the experiments in cross-breeding with
foreign blood runs quite counter and has elicited the recent well
merited verdict *‘ that the results hitherto achieved in the crossing of
indigenous breeds with foreign breeds indicate that this system of im-
proving livestock in India does not produce results of a permanent
nature and is not  suited to the ordinary condition of the country.”
The grading up of local breeds is thus imminent and we urge with all
the persuasion at our command the revival of the cattle breeding
station for Ongoles—a breed that has a world wide reputation.

Concurrently with this, efforts should be made to mitigate the
multiplication of our useless animals and the elimination of the drain
that they are, in the feeding and upkeep of the good ones. The practice
of dedicating scrap animals to the temple, which later on turn out to
be the breeding bulls of the village should be modified and with an
orgauization like the Hindu Religious Endowment Board, it should be
possible to get into a working arrangement by which, such dedication
is confined to good pedigree calves supplied by cattle farms. All ani-
mals of dubious parentage should be castrated as they are thus re-
placed. The action of the Punjab Government in empowering District
Boards to frame regulations for the castration of scrub animals could
usefully be followed by us.

The efforts of the State at cattle improvement are not enough. In
England gentlemen farmers have taken the lead in cattle breeding.
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They have thus shown a considerable spirit of service to the farming
community and to the State. The State by itself cannot do all that is
indicated as necessary in this direction. In Madras except the isolated
instance of the Pattagar of Palayakottai, there are no noteworthy
endeavours in this direction. It is time the fact was brought home to
our landed magnates that their wealth and opportunities are merely
a trust which has both privileges and responsibilities and that one of
the most potent ways in which they could function towards their
country and discharge their debt to their bretheren in agriculture is to
provide them with good breeding bulls that will enrich their stock of
work and milk animals.

Livestock are a remarkable vehicle for the conversion of earth’s
vegetative growth into food that has become indispensable to man.
Meat, milk and ezgs are some of these. OQur civilization has become
complex and the production and distribution of these involve organi-
zation, centralization and hygenic supervision. In the side of medicine,
humanity is bacoming more and more dependant on glands and other
parts of animals for the treatment of diseases. The manufacture of
anti-toxins and serums needs organized production and control, so that
animal products can be standardised and be made safe and dependable.

Diseases due to malnutrition are as common among animals as
among men. Rotational grazing is recommended. But above all,
researches into grasses have to bz initiated and a systematic attempt to
handle herbage should be made. With a proper handling of the
nutritional aspects of animal health, much of the troubles in connection
with animal disease will be successfully tackled.

Diseases that man has to fear through animal infection are anthrax,
rabhies, tuberculosis, and innumerable other parasitic infections. The
degree to which these are controlled among animals will provide the
measure by which he could successfully ward them off from his ambit.
It is therefore becoming imperative that the maintenanca of animal
health is a sine qua non to that of keeping up human health.

Veterinary education is centred in urban areas. It loses that
benefit which comes to it with the intimate touch with livestock which
rural areas give. It has therefore been urged that to mitigate this
want of intimate contact, model dairies should be attached to Veteri-
nary Colleges. The initiating of riding classes has also been recommen-
ded. These measures connote antidotes to the tendency of a mere
academic contact with animals and in a measure rectify a vital defect.
The need for an Institute of Veterinary Research for our province is
keenly felt and it is our hope that parallel to agriculture and in
proximity to it, there will soon be established, a centre of Veterinary
Research.
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A new orientation in our outlook is indicated as a necessity. The
usual view of looking at veterinary service as merely an instrument of
preventive and curative medicine should cease. The problem of dis-
ease should be viewed from the bigger back-ground of Animal Health.
The maintenance of animal efficiency in health should be the major
issue. What the future Veterinary Officer should be is best surmised
in the words of Sir Daniel Hall * We want to see a class of men who
have charge of a district, who are thinking about the horses, the cattle,
the sheep and the pigs and how to keep disease away from them.
Naturally, they will have to know about the endemic diseases, but
breeding, environment, nutrition, and other factors in hygiene will be
equally important.” Such a concept may be very long before it is
realized in India; but the creating of a post of Rural Commissioner
that we have advocated will hasten this consummation.

Rao Sahib V. Muthuswami Ayyar. The end of 1934 sees the
termination of the active official service of M. R. Ry. Rao SahibV.
Muthuswami Ayya Garu, Lecturer in Agriculture, at the Agricultural
College. His wide and varied experience of agricultural matters gave
him a great hold on all that came in contact with him. His readiness
to serve them found in him a guide, philosopher and friend. A gentle-
man of high principles, of a very sympathetic disposition, cast ina
mould of service, Mr. Muthuswami Ayyar will ever remain a unique
personality to his friends and students. His very active habits have
not abated with age and we hope and pray that it will be given to him
to have the sastisfaction of utilising the rest of his life to the service
of the poor and the depressed. His charitableness is patent. We pray
that it will please God to keep him for many years to come, in good
health and vigour, for the service of the Motherland.

STUDIES IN PASPALUM SCROBICULATUM, L.

THE KODO MILLET
By G. N. RANGASWAMI AYYANGAR, BA,LA.S,

Millets Specialist, Agricultural Research Institute,
AND V. PANDURANGA RAO, MA,,

Assistant, Millcts Breeding Station, Coimbatore.

The Kodo millet, Varagu (Tamil) and Arika (Telugu), occupies an
area of well over a million acres in the Madras Presidency. The grain
of this millet is easily preserved and proves a good fafnine reserve,
It is a poor man’s food. The crop is very drought-resistant. Only
well-matured grains should be husked and used as food. Husks and
immature grains are poisonous. This millet is considered safer for
use as the grains get old. Both as food and fodder the crop is poor.
While the crop is ripening it is considered dangerous to graze animals
on it. This millet is grown mostly rain-fed, though in sn.xall areas
under irrigation also. Trichinopoly and South Arcot districts have
over 170,000 acres each ; Kurnool, Nellore and Ramnad have each over
90,000 acres. The Nilgiris, Malabar and South Kanara are the only
districts in which this crop is not grown. About 21,000 acres are
raised under irrigation. Of these Coimbatore, Ramnad, Madura and
Kurnool have about 13 thousand acres. This millet yields on an aver-
age 800 1. of grain per acre with a range of 400 to 1200 tb. according
to the tract. The yield of straw is about 1000 to 2000 tb. per acre.
The straw is used as @ manure in alkaline lands. This millet has been
under study at the Millets Breeding Station and the following summa-
rise the knowledge so far gained. .

Seedlings. The seeds of this millet have a thick husk which .is
about 40 per cent. of the seed by weight. It is, therefore, s'low in
germination. On the fifth day after sowing are seen tht.e f!rst signs of
sprouting. A single long leaf is visible and no stem is m.ev1dence.
All leaf-sheaths and under-surfaces of leaves are densely ha.u-y. The
mesocotyl is smooth with no rootlets and dries up soon. It is capable
of elongation adjusting to varying depths of sowing. It is unpigmented
though the adult plant develops purple pigment. When the seedlings
are a fortnight old, the first secondary root makes its appearance.
Secondary roots are also unpigmented.

Adult Plants. These are ususlly erect, and occasionally spread-
ing or prostrate in habit and are 1 to 214 feet in height. They differ
in their leafiness. In a good leafy plant the leaves are broad and
numerous and give it a dense, bushy appearance. Less leafy plants
have narrow leaves giving them an all-stem and little-leaf look. The
nodes are swollen or not according to varieties. The first node is hairy
and the other nodes are glabrous. In afew varieties villous upper
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nodes are met with. The internodes are solid. The length of inter-
nodes increases gradually from bottom to top in any tiller. The inter-
nodes, in most cases, are fully ensheathed. The number of tillers in
varieties varies from 5to 18. The early tillers set well, The later
ones are more sterile. Nodes touching the ground strike root. They
ascend from a prostrate and rooting many-noded base ; simple or
sparingly branched, usually five=noded. The leaf blades are linear to

lanceolate-linear ; equally wide or slightly constricted at base ; glab-

rous ; margins scabrid; smooth on either surface, broad or narrow ;
erect, arched or bent. The arched condition is associated with the
broad leaf which droops and gives the plant its characteristic appear-
ance. Narrow-leaved plants have very few bent leaves. The leaf is
usually of a dark green colour. A few varieties have light green leaves.
The midrib of the leaf is white or dull green in colour. The ligule is
membraneous, colourless, broad or narrow. The junction of the leaf
blade and sheath is usually covered with a felt of long hairs. Rarely
such hairs are short. The leaf tip remains green in most varieties but
in some it dries up to brown even before the heads ripen. The size of
leaf varies with the varieties and a considerable range in their length
has been noted resulting in differential habits.

Purple Pigmentation. This manifests in seedlings as a purple
wash. With the growth of the seedling and the elongation of the leaf-
blade, leaves begin to bend and from the bend to the tip thereisa
wash of purple. At a further stage of growth when the basal nodes
show out, their nodal bands take on the pigmentation. With increased
growth, such bits of internode as the intense ensheathing leaves bare,
begin to have a wash of purple more of self colour and less of lines.
Leaf junctions, axils and leaf margins are purple coloured. In some
the tips of glumes develop purple. The stigmas show grades of purple
ranging from dark to very faint purple. In the anthers purple rings
and dots are developed on a yellow background. Anthers without any
easily noticeable purple pigment occur occasionally. The stigmas and
anthers dry to a brown colour of grades which parallel the depth of
purple in them. After the flowering is over, the panicle branches get
liberated from the sheaths and the peduncles also get coloured purple.
The optimum manifestation of the purple pigment is from the flower-
ing to the milky stage of the grain, after which there is a falling off.
Advancing age, however, loosens out the internodes from the clasp of
the sheaths and these together with prominent nodal bands retain the
purple pigment as long as they continue to be sappy. Looked at en
masse this field crop has a characteristic violet look. Though all the
varieties are purple pigmented, the depth of colour varies. In some
the colour is so much reduced that only a very careful examination
reveals the pigment in odd parts.

Panicle—Emergence. The panicle arises usually from the fourth
node. The first sign of the growing panicle is a slight bulge in the
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leaf-sheaths. The swelling increases gradually and the panicle is seen
through the sheath slit. It takes about a week for it to emerge.
When fully emerged it is enclosed by three overlapping leaf sheaths,
which inroll one inside another at the tops. The flag and the leaf be-
low it, likewise inroll at the top and, in most cases, do not separate
even when the panicle is in full flower. In the inrolled region mention-
ed above the ends of the inflorescence remain stuck up. The upper
end thus fixed, the floral branches, as they elongate, bend outwards at
the centre. The enclosing leaf-sheaths are forced apart by the rapid
growth and consequent arching of the panicle until thereby the tips
are also forced out. This is the general rule but inla variety imported
from Sierra Leone, the peduncles clear out of the leaf-sheaths, elong-
ate and hold the panicles aloft and away from the leaf-sheaths.

Panicle —Arrangement. Excepting the lower three nodes, the
other two bear panicles. From each of the two upper nodes three
separate peduncles arise. Of these the central one aborts and the two
lateral grow. The abortive one bears a sessile panicle. This panicle
may contain one or two branches bearing rudimentary spikelets. Of
the two free growing peduncles one grows quickly and shows out
earlier than the other. The earlier is always bigger and has more
spikelets and less of sterility. In the later peduncle the spikelets at the
tips of the branches are usually sterile. Each of these peduncles gives
rise to three branches one of which aborts, the other two showing a
likewise differential growth and development. These branches repeat
this trimerous process untill small spikelet-bearing branches of
differential size arise and produce flowers. In this ultimate trimerous-
ness some of the abortives get converted into long stalked single
flowers. The weaker flower-bearing branches are mostly unbranched,
whereas the stronger ones branch out and bear a larger number of
flowers. The largest number of spikelets in a branch may be as many

as 100.

Panicle —Branches. Each branch has a broad, flat rachis with a
series of depressions corresponding to the situation of the spikelets.
On the side on which the spikelets are situated, a central ridge runs
along the entire length. On either side of the ridge the spikelets are
arranged alternately in two series on short pedicels. In some varieties
instead of the usual two-seriate condition, a branching of the pedicel
gives rise to a non-seriateness, the spikelets being irregularly arranged.
At the base of the branch it is two-seriate; in the middle the non-
seriate condition prevails; and towards the tip the two-seriateness
continues. The non-seriate condition is found in some cases-along the
entire length of the branch. Other variants to the simple branching
of the pedicel and the production of two flowers are the following :—
(1) the pedicel instead of forking into two, branches into three, each
bearing a spikelet. (2) It may bear more than four flowers at different
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levels. (3) Smali branches arise at different levels on the ridge of the
branch and these bear a fairly large number of flowers. In addition to
the crowding induced by the branching of the pedicel, the doubls
seededness of such non-seriate heads is the most important factor in
the crowding and small size of the grain in the earheads that are not
two-seriate. The disturbance of two-seriateness brings about a dense
packing of spikelets on the flat rachis and contributes to the reduction
in the size of the spikelets. Consequently the spikelets in these are
34 to 14 the size of those in the two-seriate panicles. It may be
observed that the non-seriate varieties are early, lighter pigmented
with grains of a lighter brown husk.

Spikelet—Single Seeded. The description of this spikelet has
been elaborated from Hooker’s Flora of British India in which a des-
cription of the variety with double seeded spikelets is not found.
Spikelets orbicular, mostly decidedly planc-convex, falling entire from
the short rudimentary pedicels and abaxial on the dilated rachis of
spike-like racemes.

Glume I. o (suppressed.)

Glume II. More or less equal to the spikelet; convex: membranous ; light
green; deciduous; glabrous; 5-6 nerved.

Glume III. Similar to Glume 1f, but less convex and more flat; light green ;
thin; glabrous; deciduous; 2-5 nerved; along the inner margins
are seen shallow transverse pits whence the specific name
* scrobiculatum.”

Glume 1V. Horny; pale green; later develops a light or dark brown colour;
glabrous ; 5 transparent nerves; margin firm; obtuse; emucronate;
persistent.

Palea. Tightly embraced by the narrowly involute margins of Glume IV;
similar in substance to Glume IV ; 2 transparent nerves; the palea
with flaps widened into a broad auricle below the middle; persistent.

Stamens. Three; filaments short, 1 m. m. long, anthers-3,2-3m m. long:
2-loculed ; locules open by longitudinal lateral sutures

Ovary. Oval; translucent; stigmas-2, styles distinct and laterally exserted
near the tip of the floret; styles feathery from one-third the length
from the apex.

Lodicules. Two; fleshy; serrated tips; broadly cuneate.

*Grain, Tightly enclosed by the slightly hardened glume and palea;
rotundate—elliptic; very convex in front, flat on the back; pale;
scutelium up to half the length of the grain.

Spikelet—Double Seeded. In the double-seeded spikelet, bet-
ween Glume I and palea of Glume IV an extra flower is interpolated.
It is enclosed in an extra glume and palea. This extra flower develops
seed, each spikelet thus having two seeds. Abortive conditions of this
double seededness freely occur interspersed with this double fertility
and arise as follows. An extra flower is developed between Glume II
and palea of Glume IV. It is a perfect flower and has anly an extra
palea. It does not set seed.

Opening of the Flower. The opening of the first flower is gener-
ally on the second day after the emergence of the panicle. This
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flowering begins between 2-30 and 3-0 a. m. on each day and continues
till sunrise. Youngman and Roy (1923) note that these flowers open
between 7-30 and 8-0 a. m. at Nagpur. Flowers do not commence to
open from any definite region. They usually start from the middle of
the floral branch and gradually spread to either ends. Instances in
which flowers begin to open at either end are met with occasionally.

Anthesis of a Flower (anthers extruded). Detailed observations
on the anthesis in a normal average flower are recorded helow showing
the trend of sequence.

2-30 a. m. Glumes begin to open.

2-40 ,, Anthers visible through opening.
315 Anthers emerge.

3-30 ,, Anthers completely out.

335 Anthers dehisce.

3-45 ,, Glumes close completely.

The stigmas may or may not come out of the glumes. When the
glumes begin to gape the anthers crowd at the orifice and are un-
dehisced. They are mostly non-emergent. Their filaments are 1 mm.
in length. In stray cases anthers emerge, their filaments being 6 mm.
long. These filaments remain turgid for a long time, often till 8~9
a. m. The anthers may emerge simultaneously or one by one or two
at a time followed by the third. This stray emergence accounts for
the paucity of evidences of flowering in this unobtrusive millet. When
the anthers remain inside the flower, their dehiscence takes place long
after the opening of the glumes. Dehiscence starts as a slit at one end
and gradually spreads or it begins in the middle and proceeds to the
ends. The stigmatic feathers dry in the evening. The anthers remain
fresh and do not wither till next morning. The lodicules are fleshy
and do not shrink immediately after the anthesis of flowers but remain
fleshy for 6--8 hours after the opening of the glumes and then dry
up—a probable device preventing the closing glumes from jamming
the anthers,

Progress of Flowering. The following table connotes the daily
anthesis energy of the 15 per cent of flowers opening during the
flowering perjod, emerging and non-emerging anthers included.

Day of Flowering. 2-3a. m. 34a m. 4-5a. m, 5-6 a. m. Total.

First Day 14 1 1 - 16
Second Day -2 10 - 1 13
Third Day 7 11 - - 18

Total. 23 22 1 1 _47

N. B. 15 per cent of the flowers in the head opened. The remaining 85 per
cent were cleistogamous.

It will be seen that all the flowers in the head do not open. The

percentage of open flowers in the varieties varies from nil to 50 per

cent., the most frequent being 10 to 15 per cent. This millet is
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therefore highly cleistogamous which explains the complete absence of
patural crossing in it. Any artificial manipulation of the spikelet
irretrievably damages it and many attempts at emasculation and
artificial pollination proved futile.

] Grain. The grain maturesin 30 -35 days after flowering. It is
?1ghtly enclosed by the hardened fourth glume and its palea. The husk
is coloured shades of brown. In the two seriate varieties, the grain is
bigger and nearly twice the size of those in the non-seriate ones. In
the variety imported from Sierra Leone (referred to above), though
the head is two-seriate, the grain is small. The degree of emergence
of the heads has no effect on the setting of the seed, both having about
the same degree of sterility. In this millet seed-setting is dependent
on the season. In the year 1928, the drought affected the seed-setting
In some varieties to such an extent that not even a few grains per plant

could be obtained. Under favourable conditions gcod yields can be
expected.

False Polyembryony. In the year 1931, in the course of a number
of seed germinations for albinism in this millet, two instances of two
s?edlings arising from a single seed were noticed. The seedling had a
single root and two plumules each with its own coleoptile. At the
surface of the seed, the two were separate. Paraffin sections of the
seed showed that the plumules had independent vascular bundles.
Lo'wer down, the cortical portions of the two shoots were found to
unite, the bundles running separate. In a few sections lower down,
the vascular bundles were closer and approached each other until
finally they became enclosed in a single endodermis. Sections still
]ov.ver dov&tn showed the root strand run into this single bundle. From
this .exammation of the course of the vascular bundles and also of the
cortxcal.region. it will be seen that what appears to be independent at
the top is, in reality, the result of the branching of a single seedling.
.At a very early stage in the development, the mesocotyl has branched
Into two, resulting in the double seedling—a case of false polyembryony.
Cases of pseudo-polyembryony have been recorded by other workers.
Only those pertaining to the Gramineae are ncticed. In maize,
Kiesselbach (1926) noted seedlings with (1) two plumules each with its
own coleoptile and two primary roots enclosed in a single coleorhiza,
(2) asingle plumule with two primary roots in a single coleorhiza. In

the case reported here, there are two plumules each with its own
coleoptile but with a single radicle.

Paspalum Sanguinale, Lamk. Several species of Paspalum,
espe:cially P. dilatat«m are grown in America, Australia and South
Africa as pasture grass. A wild ally of Paspalum known as Chicco
(P. sanguinale, Lamk) is grown in the Vizagapatam District. This was
grown at the Millets Breeding Station for a number of years and the
following notes are appended.
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The seed which is very small takes 7 days to germinate, two days
later than for Varagu. Unlike P. scrobiculatum, the seedlings are green
and have no purple pigment anywhere in the plant, Before flowering
the plants are spreading and almost prostrate. The panicle~bearing
tillers become erect at flowering. Unlike Varagu the internodes are
hollow and much exposed. At ripening stage they have a golden
yellow colour. The nodes are glabrous and not swollen. The flag is
the broadest leaf in the plant. The upper surface of leaves is rough
and the loweris smooth. The leaves are arched and not bent. The -
plants have five to six heads with long well emerged straight peduncles.
Occasionally their fullness leads to goose-necking. The panicle has a
general resemblance to that of a well grown Chloris barbata. It con-
sists of a number of fingers (or branches) arranged in irregular whorls
along a short axis. An average earhead may have about 40 fingers.
The bulk of these arise from the two bottom whorls, the rest of them
being distributed to those above, mostly in twos and threes. Each
finger may have about 100 flowers. The spikelets are arranged alter-
nately in clusters of one to three. The spikelets are very small, the
length in each being four to five times the width. The glumes are
prominently ribbed and dry to a straw colour. The structure of the
spikelet is like any other Paspalum. The flowers of this wild ally
open from 1—30 a. m. and the anthesis continues up to7a. m. The
greatest anthesis energy is within the first hour after opening. It takes
four to five days for a panicle to complete its flowering.

This wild Paspalum scores over P. Scrobiculatum in a number of
points, viz., more herbage, free earheads, greater drought resistance,
larger number of seeds per head and absence of sterility. A cross with
this wild ally is indicated as a potential source of improving the Kodo
millet, if the difficulties in the manipulation of this closz and delicate
cleistogamous flower could be overcome.

References.
1. Kiesselbach, T. A. (1926). False Polyembryony in Maize. American Jour. Bot.
13. 33-34.

2. Youngmann, W. and Roy, S. C. (1923). Pollination Methods among the lesser
millets. Agr. Jour. India. 18: 580-583.

HILL VILLAGES OF TIRUPATTUR TALUK.
By U. B. MOHAMED ABBAS, B. Sc. Ag. '

Agricultural Demonstrator, Tirupattur, N. A.

Introduction. A portion of the Eastern Ghats is situated in
Tirupattur Taluk, N. Arcot district in two separate blocks viz. the
Yelegiris and the Javadhi hills. The entire length of the mountain
range is 45 miles in the taluk. The Yelegiri has a range of 13 miles
and is situated a mile and a half from Jalarpet Railway Station, while
the Javadhis with a range of 32 miles run continuously from north to
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south forming a boundary on the eastern side of the taluk. The height
of the hills above the sea level ranges from 2,700 to 3,900 feet. The
total extent of the mountain rangz can be classel as (a) Reserved
Forests 33,641 acres, (b) Patta lands 10,924 acres, (c) Grazing grounds
22,713 acres. Kambugudi the highest plateau in ths Javadhi range is
3,900 feet above sea level and is 24 miles from Tirupattur town. There

is a travellers’ bangalow in the middle of the plateau with a good
motorable road leading to it.

Thereare 43 villagesin all, 12 in ths Yelegiris and 31 in the Javadhi
with a total population of 14,245 according to the latest census. Each
village has I5 to 50 houses and most of tham can only be reached by
foot paths while a few hava bridle paths. There are a few travellers’
bungalows scattered here and there on the top of the Javadhi and the
Yelegiri hills. The scenery from the top of the hills is very pictures-
que. Som: parts of th2 hills are covered with dense vegetation and
wild animals like bison, sambar, chesta, bears and deer are found.

Climate. Owing to the favourable heizht of the mountain range
the climatic conditions on tha top of the hills are very good. The
temperature ranges between 69 and 90°. The rainfall is also not very
heavy, being only about 35 inchas per annum and major portion of

this is received during the north-east monsoon season (October to
December).

People and their habits. The inhabitants of these hill villages
belong to aboriginal tribss known as Malai-yalis, Recently a few non-
malai-yali villages have also sprunz up in favoured localities, by migra-
tion of the cultivating classes of the neighbouring plains. The M ilai-
yalies call themselves as Gownders and have no sub-castes. They
worship both Vishnu and Siva. Each village has a Kali or a Dhurga
temple. Vishnu and Siva temples are few and are held in common for
all the neighbourinz villages The requirements in life of these
primitive people are very few. Thare is no shop in any of these vijll-
ages. The few things they require are salt, kerosene, matches, batel
leaves, nuts, mud pots and clothes. Clothes they purchasz once a year
at the time of Pongal, one of the two festivals they celebrate. The
rest they obtain from the neighbouring weekly shandies of the plains.
The barber, black-smith, carpenter and other artisans coms from the
plains at regular intervals in the busy season, complete their work in
the village and return to the plains. Every villaze has a family of
Adi-Dravadas of the plains whose services are utilised during marri-
ages, festivals and funerals and in return they are paid in kind annually.

A group of villages have a headman in common and he with the
help of a Panchayat, a committee to which every house of the village
contributes 2 member, settles the disputes and the fines and penalties
collected go to the village common good fund which is utilised for the
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celebration of Pongal or Kali festival: The people have two festw%:s
viz. Pongal celebrated for ten days in the r.nonth of January and th e
other Kali or Dhurga festival celgbrated in thfa summer n.lont s.
Marriages are also regarded as public functions since .all the vnllagers
are related to one another and so every one .takes part in t!le functlond.
The marriage expenses are met by the bridegroom or his p?rtys an

may cost about Rs. 100 besides 15 to 20 ba.gs' of .paddsf or ragi. h.o}r‘r;e
of the villages are'very malarial but the original inhabitants are highly

immune to it,

There are three village Panchayat Elgmentary Schools for all the
43 hill villages. The one on the Yelegiri is due to the efforts of a few
Anglo-Indian families that have set‘tled there.and the other two gx}'ﬁ
for the children of Reddiyur and Nalckenoqr v1llagfzs on t.he Java '11
inhabited by people migrated from thta n?xghl‘)ourmg plains. lItE wxl'
thus be seen that there is not even a single school for the {\ga a:{y;l.
villages. The postman visits some of the villages once a week and the

staff of the Health Dzapartment twice a year.

Occupation. The people depend mainly on agriculture and g?;tt(l));
on cooly work they do to the Forest Depat:tment. l{\n] avfer;egt laslr]d
has 5to 10 acres of dry land and .thef'e is very little o ; 15;
There are very few wells fit for irrigation purposes, so the fpe.o;.) °
have little or no chance of raising a crop exce:pt Wltl‘} the‘heli)l o 1a:;\.
fall. Major portion of the annual rain-fall is re.cen.red in the nm:y ;-
east monsoon season i.e. October to December which is th.e m‘all? ahrd
cultural season. The soil on the sl.opes and the plateau is either re
loam or sandy loam with a good mixture of-kankar or sandstoge to lz:
depth of 6 inches or even up to one foot wn‘th soft stone an r(l))ct
underlying it. The soil has therefore very little retentive power bu

responds well to heavy manuring.

Ragi, cumbu, samai, varagu, t.enai, cholam, cas.tdor, iroundnut.
mustard and wheat are raised as ramf(.ed crops. Be\a;;hes t esel::rop:e,,
some ryots have a few plantain and jack trees. erever there 13
facility for irrigation from jungle streams, or small tanks, paddy an
sugaréane are raised. In the southern portions of t.he Javadhi hxl!s
near Nellivasal, coffee is grown under the shade of jack trees and it

" fetches Rs. 50 to 150 from about 10 cents (about 100 plants) of land.

With the advent of the south-west monsoon, the‘ fields are prepare‘d
and if the season happens to be good, cumbu fmxed with chola.m is
sown and red gram dibbled in lines. cher millets except ragi are
also sown in June—July. Groundnut is also sown at fhe same time.
In August, after a good rain, ragiis sown and castor dibbled. A few
ryots sow short duration paddy also. In Septemb.er-—Octo.ber, wheat
and mustard are sown. The rain-fed crops are intercultivated only
once with a country plough.
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From September onwards harvest of crops begins. Cumbu is the
first crop to come off the field while castor comes last. Coffee plants
flower in May—June and the berries are harvested in December—
January. Ryots who have wells fit for irrigation, cultivate paddy
thrice in the year. Besides paddy, cholam, ragi, sugar cane, are also
grown under irrigation. Every ryot has a few heads of cattle and
they form a source of income. During the period the crcps are on
the field, the ryots graze their livestock in the forests for which they
pay 8 annas per cow or bullock per annum.

- The probable income of a ryot who has 10 acres of dry land with
a pair of work animals, 10 calves and 6 jack trees with 5 members in
the family is shown in the appendix. In an average year a ryot mav
get Rs. 10 as net profit. If he happens to be thrifty, he may save some
money, acquire land from the Government, clear the forest and bring
it under cultivation. To purchase and clear the forest and bring it
under cultivation, it costs him about Rs. 40 per 10 acres. The savings
are used for the purchase of young calves and not for the purchase of
jewels, nor does he waste it on drink. Money lenders ware rare and
the hill tribes never used to borrow as a rule but nowadays they come
down to the neighbouring plains and borrow.

Except for the two forest roads which touch a few villages, the
others have to be reached only by means of bridle paths which are very
rugged. They are so bad in some places that even the pack animals
find it difficult to negotiate them. Hence the ryot never brings down his
bulky produce like ragi and cumbu to the neighbouring shandies for
sale, but has to get his groundnut, mustard, jack fruit and coffee. The

hill tribes are badly in need of a fair weather road, medical aid and
elementary education.

Conclusion. The following are a few agricultural improvements
that can be effected with success:—

a) distribution of improved strains of crops grown theree. 2.
E. C. 593, Surangi cumbu, Adt. 3 paddy etc.

b) introduction of light iron ploughs of cooper 25 type.

¢) demonstration of better methods of cultivating crops e. g.
wheat and coffee.

d) introduction of money crops e. g. potato and pine apple.

e) inducing ryots to grow fruit trees e. g. mangoes, oranges,
pomegranates, jack, and cashew nuts. These trees come up
very well.

f) stationing breeding bulls with the village Panchayats for the
improvement of hill cattle.

The writer’s thanks are due to Mr. M. Kanti Raj, Assistant
Director of Agriculture, Vellore for the encouragement and sugges-
tions given in preparing this article.
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HYMENOPTEROUS PARASITES OF ECONOMIC

IMPORTANCE IN S. INDIA
BY T. V. RAMAKRISHNA AYYAR. B.A,, Ph. D, F. Z. S.
&
V. MARGABANDU, M.A.
(Madras Agricultural Department)

The study of economic entomology has in these days attained
such dimensions that various methods of control are bzing advocated
for checking insects injurious to crops. The mechanical methods of
control such as the use of insecticides, spraying, fumigation and other
artificial devices suth as the use of light traps, etc., have been in some
cases found impracticable and uneconomical. In view of the poisonous
nature of the insacticides thamselves, ths prohibitive cost of the treat-
mentsin some cases, the frequency and thoroughness with which these
treatments have to bz given, the promptness with which these have
to be done, and the several msteorological factors that influence the
success or failure of tha results obtainel and lastly the temporary and
palliative nature of the results obtained, mechanical methods of
control frequently become vary much limited in their scope.

During recent years a new method of crop-pest control has
sprung up known as ths biological control of ins2ct pests. Itisa w:r*ll
known fact that almost evary insect has at one stage or another, its
parasite or predator. A parasite is one which becomes attached tp
the host, at some stage of its existence, and leads an ecto or endozc_)xc
existence gradually killing the host; whereas a predator is one whnc}I
leads a free existence and preys on its victim killing the same lmr'ne.:dl-
ately in most cases. Among insects, the phenomenon of parasitism
is very highly developed in some of thz groups of Hymenoptera,
especially the Ichneumonoid families, Braconidae, Ichneuﬁmonidi{e,
Chalcidae and Bethylidae and the Tachinids among the Diptera in
the insect world.

The object of this paper is to record the different kinds of her\e~
nopterous parasites so far found in the South Indian region possessing
some economic importance and to set forth instances, where some of
the insect hosts are controlled, to a greater or lesser extent by the
natural enemies. A study of this was undertaken in order to get un
idea as to the indigenous parasites that exist in the region with their
respective hosts, the parasite or parasites that attack a particular
host, the degree to which there is parasitation and the regions where
they are obtained. This would help us in getting an idea as to the
possibilities for breeding parasites and liberating them in numbers
to control crop pests.
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A list of hymenopterous parasites with their respactive hosts has
been given at the end noting their distribution. Wark in these
parasitic groups was bezun in S. India by the seninr author and lists
were prepared by him, one in 1919 (2), a second one in 1921, (3) and the
most recent one in tha Bulletin of Entomological Research, (10).
There are stray publications such as the Ann. & Mag. Nat. History.,
Proc. U. S. Nat. Mus,, JI. Bom. Nat. Hist. Socy., Bull. Ent. Res., etc.
wherein S. Indian parasites have been describad by such writers as
Rohwer, Gahan, Girault, Crawford, Cameron, Silvestri, Grandi,
Waterston, Wilkinson, Ferriere and a host of others.

Instances where crop pests are being controlled by natural enemies
noted in South India are:

Nephantis serinopa, the black haided caterpillar is a very serious
past of coconut palms both in the East Coast as well as in the West
Coast. And this is a classic example wherein natural enemies are used
to a degree to control the pest. In the East Coast the pest is not seri-
ous probably on account of the presznce of the parasites which have a
favourable environment for successful multiplication; whereas in the
West Coast probably on account of the secondary parasites the primary
parasites have not asserted themselves. Hence breeding laboratories
were opened at three different stations, viz., Calicut, Mangalore and
Ponnani where the parasites were hred in large numbers and liberated.
This pest has got parasites attacking the larval and the pupal stages,
There isa Bethylid, a Microbracon, an Apanteles and an Elasmid
attacking the different stages of the larva: and a Chalcid, Eulophid and
an Ichneumonid attacking the pupain addition to a Tachinid fly. In
spite of s» many parasites attacking a single host at different stages of
the pest, it has been found difficult to control the pest on account of
the secondary parasites on every one of these. The coconut cater-
pillar complex has been well shown diagrammatically (11a).

The life history and habits of the larval parasite Elasmus nephanti-
dis, R., has been worked out at greater detail (15).

In the case of the paddy stem borer Schoenobius incestellus there
are the egg parasites as well as the larval parasites. The chief eng
parasites are —(1) Trichogramma minutum, R., (2) Tetrastichus schoe-
nobii, Ferr. and (3) Phanurus beneficiens, Zehnt. Of these Tetrasti-
chus schoenobii would appear to be most effective in that a single grub
is able to kill 2 or 3 eggs of the host. These parasites are found during
the months of February and March during the dalva or the second crop
and this is the reason why the infestation is very low during this crop
and the infestation very high during the salva or the first crop in the
Circars. In addition to these there are the Braconid larval parasites
Tropobracon indicus, R., Microbracon sp., and Apanteles schoenobii and
the Ichneumonids Goryphus macilipennis ard Ischnojoppa luteclator, F,
But instances of these asserting themselves are not known.
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Argyria sticticraspis. Hmpsn. The sugarcane borer is another in
whose case in other parts of the world, biological methods of control
are being carried on by utilising the egg parasite Trichogramma minu-
tum, R. In India, so far the damage done to cane has not warranted
a control of the pest in this direction. The egg parasite Trichogramma
minutum, R, and Phanurus sp. are found in the Circars and among
the larval parasite, Stenobracon sp.

Sesamia inferens. WIk. the ragi borer is a clear instance where
the parasites have proved of great utility under natural conditions.
The infestation is high only in the pairu or cold weather crop and
here the larval parasites check the pest. A braconid wasp keeps the
pest under control. Tkhey are noticed from February to March and
the percentage of parasitisation goes on increasing from February
onwards till the percentage rises to 807 during the first week of March.
Here is a case where the parasites have been found really useful in

checking the pest at the right time unlike the epg parasites of the
paddy stem borer.

Utetheisa pulchella. Linn. on Sannhemp: Egz parasites probably
Phanurus sp. noticed on the eggs are very prominent and the para-
sitisation is very high during the second week of March. Eggs
were collected at different periods to note the degres of parasiti-
sation which went on rising from February to March. It was 57°24%
during the last week of February; 63'82% during the first week of
March and 87°887 during the 2nd week of March. In addition to these
there are Tachinids parasiiic on the larvae which are also high during

these months; and a chalcid hyper-parasite was noticed on these
Tachinid maggots.

Leaf miners on citrus: Phyllocnistes citrella Stn. Chalcid parasites
were noticed on the pupae. Though the miners were prominent right
through the year, the parasites were noticed only from February up
to April. The percentage of parasitisation was worked out as 33°15.

The parasites were not to be seen during the remaining part of the
year.

The eggs of the Fulgorid Pyrilla perpusitla Wik. which is found on
cane shows parasitisation by Chalcids Dryiinids. Pyrilla in large
numbers on the cane leaves cause sootly mould on account of the
secretion of honey dew and the whole crop looks black and may be
detrimental to the crop too; and the breeding of egg parasites and
liberating them may be tried, this depending upon the degree to
which the pest attacks the crop. -

The cholam borer—Chilo simplex Butl. The list at the end would
show that this has got Ichneumonids, a number of Braconids and a
Chalcid parasite on it.

There are a number of scale insects and mealy bugs infesting many
trees and plants and every one of these is attacked by a parasite or
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another. Such serious scales as tl‘le. Pulvinar.ia. maximg. Gr.eet‘x\.I on nim,
Ceroplastodes cajani on Zizyphus jujuba, Aspidiotus onenta{hs. N ev:st. ox;
tamarind, Lecanium species on cotton, sandal, etc., are a few ins apiia
where the parasites check them. The hyme.n.opterous wasps especia 3{!
of the super family Chalcidoidea. are parasitic on thf.- many S})&Cles o
Coccids. These lead an endozoic existence at .leas.t in the eaf y s.tages
and lead a free life in the adult stage. Parasmsa.tlon by theaelmmu}:e
insects are not visible uatil after the adult parasites emerge when the
it-holes could be scen. In certain cases whafe the scales are trans-
z’;i'tent there will bz abnormal .colour. Stu.dy in these cases is r;th;:r
difficult. A study of the parasites of Coccids would form a study by
ltse]El"here are the several important crop pests of the ’{\Ioctuidcfz'am;ll.y
often subject to parasites suchas Spodot.)terfz mauritia, Boxsdi)and 1r1; ;s-
albistigma that attack paddy, l.)rodema litura F.B. the to accol'ca eae
pillar, Achaea janata, Linn. a serious p2ast 02 cast‘or, Eublemnfmﬁ rvaiied
Wik. the brinjal leaf roller; and among the Pyralids severa} of t 'e pzztesy
pests, sugarcane pests, cotton and.vegetable pasts, haye a{so %ar:s ami
The list at the end will give an idea as to the rangeho or ter oo
families in which we find insect parasites Bat fort g etx;(sas:n > o
these parasites, all the crops w;)luliwhatve :eie: h(;:exl')rouunnt)y hes g:ner-
ill bz no crops at all. Natar . enet-
"(‘):?t;t;:rri:irntaining a balance, as it were, even w1th.0ut -(I)lur.c‘:,on:rxlzu:n
ness, thus restricting the scope of .these pests. This will give
idea as to the utility of these little insects to .man..

General considerations. The general l.xfe hxstor¥ gf ,tl'xese parzlx;
sitic wasps may be statel thus. The aiulc is a free living 1%s:ct.
goes in search of the risht host and lays an ezl or egys. e .Tims
may be laid singly or in an eggmass on or 1n the 1?ody ofa catertpl art,:
maggot or grub. The parasites are prf)vxded W1th_ an a'p[;arla usda
the tail end called the ovipositor which is used for msertm,.,tt 13 ef,gts_
They are even sn adapted that thase can be thrust hfnr:;)m tolu side m‘ o
the body of larvae inside the plnpt stems. The hatche O}I:a :rvae m{:g
lead an ectozoic or endozoic existencs and fead UDO(;l thv flstshuesla \
vital organs of the host bringing about the gradual ea; of the host.
The grubs after feeding on thz host may come out, an sp\rz cocoons
on the surface of the host very often as in tl.le case of Braconid W?SDS'

These minute wasps which we find in thousands are ledelly
different in structure and habit am.l a study of these \Yould brmg' to
light many interesting points w_hxch would help us in the efficient
utility of these parasites toward insect pest control'. - These .mayh l?e
ectozoic or endozoic and most of t.hese are parasitic 9n1y in t eir
larval stages. The list at the end will show that a pax:txcu!ar species
of parasite may have different hosts; a number of species may attack
a single host simultaneously; some may be polyphagous; and some
restricted only to particular hosts. In the case of the black scale
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Saf'ss.etia nigra in California there are 51 species recorded on it. The
orlgma'l parasites are in some cases attacked by secondary parasites
and thfs phenomenon is called hyper-parasitism. Some attack insects
belonging to different crders or families or even groups and different
stages of the hosts. We have species of Apanteles attacking larvae of
different orders. These parasites attack the different stages of the
host. .There are egg parasites, larval parasites, and pupal parasites.
'.Thus it could be seen that the host may be attacked at any stage or
in all stages. There is the Trichogrammid-—Trichogramma minutum,
R,, att.aching the egumasses of Schoenobius, Argyria and Di-traea.
There is Phanurus bencficients, Zshnt, attacking the ezgmasses of
Schoenobins and Scirpophaga. Similarly there are instances of larval
parasi.tes, Many of the Braconids and Ichneumonids are larval
parasites. Among the pupal parasites there is the Chalcid Plurstropis
.eptl‘ach?.weae. Roh attacking the pupa of Epilachna, Tetrastichus ayyari,
Chilo simplex, Acanth.jappa sp., Melunitis ismene and so on. Among
the hyper parasites we have Perilampus microgastris, Ferr., on Micyo-
;gastri:s indicus, Wik., Apanteles machaeralis, Wlk., and a Braconid
parasite on Nephantis serinopa, M., Mesochorus plusciphilus, V., on
Abpanteles plusiae, Vier, and Mariett: sp. on some of the parasites on
Coccids. Specialisation has gone to such a degree that many of the
Eurytomids are phytophagous and the Chalcid family Agaonidae live
-on seeds of figs. Members of the family Eurytomidae attack galls.
‘There is the seed chaleid Bruchophagus mellipes, Gahan, boring into
Sesbania seeds.

In certain cases where we notice more than one species attacking
a host and where the parasites lead an endozoic life it requires a more
carefu! and thorough study as we should be able to distinguish between
the Dr?maries and secondaries. Thsere are instances of parasitism
»whferem they are parasitic on the predators of the host themselves in
which case they are not beneficial. There is Aphrastobracon flavi-
pennis, Ashm. which is parasitic upon Eublemma which is a predator
an Coccids; similarly there is Elasmus indicus found with the Coccid
Anomalococcus indicus which is probably predaceous on Eublemma.
This clearly shows that a clear understanding of the interrelations of
the host and the parasite are necessary.

. Thus we could see how varied are the nature and kind of parasiti-
sation, the habits of these parasites and the relationship between them
and.the .hosts. A study of the natural enemies available in South
India biings to light the following interesting points. Parasites are
not found throughout the season but are found only during particular
seasons, e. g., in the case of Schoenobius we have the egg parasites
ffor}l January to March during the summer months at Samalkota;
similarly we find the larval parasites from January to March in the
case of the ragi borer and the egg and larval parasites of Sannhemp
caterpillar and the Chalcid parasites of the citrus leaf miner could be
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had only during the months of January to March. Here we find some
interesting features One is that parasites are found only during parti-
cular seasons; in these cases cited they are found only during the months
of February—March; in some cases they are useful in controlling the
pest as in the case of Ragi borer; in some cases though the crop exists
during two seasons and the pest also is found the parasite could be
found in abundance only during the second crop as in the case of
Schoenobius and similarly in the case of Utethesiz on Sannhamp and
the citrus leaf miner Phyllocnistes. In the case of Nephantis in the
West coast it becomes serious in certain seasons but the pest becomes
controlled as soon as the parasites assert themselves. Thus it could
be seen that there are certain meteorological and other factors that
now and then put the parasites under check.

Before initiating ‘* Biological methods of control ” it is incumbent
upon us to know before-hand the indigenous parasites that exist in
the area with the respective hosts; and their host relations; the number
and kind of parasites that attack a particular host and the number of
hosts which a particular species attacks; the secondary parasites that
may be found on the original parasites; the different stages of hosts
that are attacked by the parasites; the seasonal abundance of these
parasites and their numerical relation with that of the host; and the
factor or factors that are responsible for the success or failure for the
multiplication of these. All these points require elucidation. Then
one should be able to eliminate the adverse factors and attempt at
successful breeding of the parasites and liberating them, the kind of
cages to be utilised depending upon the nature of parasites—whether

egg or larval.

The list of parasites given below will show how vast the field is
and how there is plenty of scope for utilising the parasites in the
control of crop pests. In view of the complexity of this method of
control it requires a careful study before any one starts on the work
of biological control; and in this connection one may be referred to
such eminent men like Howard, Thompson, Smith, Burgess, Jones and
a host of others who are doing a good deal of work on insect parasites
and biological methods of control. A good deal of literature by these
men has accumulated and would prove very interesting study in this
new line of work.

The list does not by any means profess to be complete but it is
just given to show the richness of parasites found on the several
major crop pests thereby showing one that there is a vast and wide
field of study of great economic importance as well as of deep academic
interest. It may also be added that the list gives only those South
Indian forms of economic importance and does not deal with the
numerous parasitic forms which affect other insects in various ways.
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RAO SAHEB V. MUTHUSWAMI AYYAR

Mr. V. Muthuswami Ayyar was horn on the 16th of December
1879 in the village of Kummalakudi in Tanjore district. His later,
intimate, thouzh official, connection with practical agriculture, was
more than foreshadowed by his parentage, his father and grandfather
being tillers of the soil in their ancestral property of a few acres in
their native village. Mr. Muthuswami Ayyar, through his maternal
uncle, who lived at Madura, had a number of chances of visiting that
historic town and having his early years impregnated with that
religious outlook which the associations of the ancient temple served
to implant on all impressionable natures in early childhood. Muthu-
swami's education however was completely confined to St. Peter's
College, Tanjore, from where he passed out in 1898. He immediately
joined the College of Agriculture in Saidapet, from where he passed
out with honours in 1902 winning the Robertson Medal. He was
selected by the Department for further training and after a year's stay
at Koilpatti, was deputed to the Bombay Presidency where he served
on the Poona, the Surat and the Nadiad Farms. On his return, he
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gerved as Farm Manager at Palur, Samalkota, Taliparamba and
Anakapalle for various periods up to the year 1918, when he was trans-
ferred to Coimbatore as the Teaching Assistant in Agriculture. His
long official career of over 32 years is thus defined into two periods—
the earlier one from 1902 to 1918, having been spent on some of the
biggest farms of this departraent, and the latter a period of another
sixteen years spent at the Agricultural College, Coimbatore.

His choice as teaching assistant was therefore a very happy one,
for, he came equipped to his task with the experience gained as a Farm
Manager of several stations. Circumstances were less favourable to
him than to others of his equipment and training, and it was not till
almost the fag end of his career that he was gazetted as Lecturer in
Agriculture and that too in an officiating vacancy. Government, how-
ever on the eve of his retirement recognised his meritorious service by
the award of a Rao Saheb in the birthday honours in June last. He
laid down his office on the 16th of December 1934.

Rao Saheb Muthuswami Ayyar in addition to his official duties at
the College was intimately and personally connected with a number of
activities on the Estate. The Officers’ Club, the Officers’ Mess, the
Co-operative Stores, the Co-operative Society, the Radhakalyanam
celebrations, and the Madras Agricultural Students’ Union all
owe a great deal of their present position to his selfless labours
for their inception, or growth or maintenance. The Union
especially, and the Journal bear and will bear the stamp of his
personality for many more years to come. For a number of years 1920
to 1926 he was an important office-bearer, either as Secretary or as
Editor or as Sub Editor or as Vice President and during those five
years the responsibility for steering the Unionand the Journal was
chiefly in his hands, and this:he did with great credit drawing unto him
by his own example, a band of devoted workers who have helped to
build up our traditions.

Rao Saheb Muthuswami Ayyar was a great social worker. He was
the friend of the poor, the downtrodden and the despondent. His great

"heart flowed out in sympathy towards the suiferings of others, and

many are those, who when in trouble, domestic or official, have been
consoled by his comforting words and guided by his sage advice. He
was held in great veneration by all estate residents. By his simplicity—
both of dress and of habits —his outspokenness, his sccessibility and
his readiness to place himself at the service of any one who required
him, he endeared himself not only to his students and his colleagues
but to his superiors as well.

Rao Sahib Muthuswami Ayyar was an ideal teacher, who combined
in bimself erudite knowledge ar.d the power to draw out the best from
his students. With his quiet unassuming ways and almost paternal
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solicitude for his pupils, he created a feeling of reverence in their
minds and a desire to be as well informed in practical agriculture as
he himself was. He was in fact something like the gurus of old, who
not only by precept but also by example, set the standard of high
thinking and plain living before their sishyas,

After thirty-two years of active service one cannot grudge him
the rest that he so richly deserves; but it is the expressed opinion on
many a quarter, that with him, will pass out a mass of information
and an encyclopaedic amount of details about agriculture in this
Presidency. It is the sincere wish and request of all his students that
in the days of his retirement, he will, for the sake of the generations
yet to come, translate all his ideas into concrete expositions that will
serve as books of reference to the future student of agriculture. Per-
sonalities such as his shed light, lustre and love, with peace and good
will prevailing, all round them and it is our prayer to the Almighty
that Rao Saheb V. Muthuswami Ayyar will be spared very many
more years, not only to enjoy his happy retirement in sound and
active health. but also to contribute to making his little world of ours

with its factions and strifes, a more cheerful and a more worthy place
to live in. (M. R. B)

Research Motes.

The effect of X-rays on Sorghum Pollen.

X-rays are a potential source for inducing mutations. Most of the work on
X:radiation is confined to the irradiation of seeds—dry or germinating—under
different conditions. In some cases the entire plant is irradiated, while in others
th.e embryo in all stages of developmeut is subjected to X-rays. Very little work
with irradiated pollen has been done. The only records available, so far as we
are aware, are those of Stadler and McKay and Goodspeed.

Pollen of sorghum was exposed to X-rays for 5, 10 and 15 minutes with a set
upof 70 k. v., t m. a. target distance of 16 cm. without aluminium filter, and
subsequently germinated in artificial media. The germinating medium was—41
per cent sucrose with 1'5 per cent shred agar. It will be seen from the following

table that the different dosages have not resulted in statistically significant
differences.

Duration of exposure NO(‘) of pollen grains Percentage of
to X-rays. n the medium. . .
Sown. Germinated. germination.
S minutes. 1,232 371 301
10 ' 1,333 389 . 292
15 " 1,414 408 28'9

Pollet.x tresfted as above was used to fertilise selected stigmas. Though pollen
treated with differeat dosages germinated without much difference due to dosage,

it will be noticed from the following table that the longer exposures were con-
siderably less effective at fertilisation,
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. No. of flowers No. of
Duration of exposure emasculated and seeds Percentag'e of
to X-rays. pollinated. set. seed-setting.
5 minutes, 48 20 417
10 » 39 7 180
15 v 61 11 180

It is remarkable that in the progeny raised from these seeds, one plant exhi-
bited a suppression of the top eight leaf-bludes showing only a stem merely
ensheathed.

Millets Breeding Station.) G. N. Rangaswami Ayyangar,

Coimbatore, 21—11—'34. 5 V. Panduranga Rao.

ABSTRACTS

Repoart of the rioe production and trade in the Madras Presidency By
C. R. Srinivasan. The rice area and rice production have been generally on the
increase during the last decade in almost all the rice producing countries of the
east, particularly in Burma, Siam and Indo-China who on account of their huge
exportable surplus, figure prominently in the international rice trade. Among
the provinces of India, Madras occupies the fourth place as regards rice acreage
and the third place as regrards total production. The area under rice in Madras
is about 11'4 million acres which form about 39 per cent of the area under culti-
vation. Of the 11’4 million acres, 82 millions are under irrigation while the
balance is entirely depenient on rain. The net quantity of 5,036,322 tons of clean
rice and 3,638,833 tons of millets produced annually in the province allows a
consumption of 5 cwt. of cereals per year per adult head of the population which
has been estimated to be 75 per cent of the total population. This quantity
should be almost enough for the requirements of the Province, but since the
yields of millets and tbe rice in the unirrigated areas are entirely dependent on
favourable monsoons, there are big fluctuations in the production from year to
year. There is usually a deficit of two to three hundred thousand tons of rice
which she has to import from other countries and Provinces. Though this deficit
was being met almost entirely by Burma previously, recently two other countries,
Siam and Indo-China, have come into the field. The imports into Madras from
these countries are ccntinuously on the increase, and the import from Siam in
particular is getting abnormally high since the beginning of 1934,

The entire import of Siam consists of broken rice, a bye-product in the
preparation of raw rice for the international markets and is therefore very cheap.
This cheapness combined with low transport charges by steamers is an induce-
ment for the importers to bring it into the province in large quantities. Although
its consumption is mainly confined to the poorer classes its price makes the price
of the local produce come down relatively. There is no doubt that apart from
the general economic depression gripping practically every country of the world,
it is this huge import of the foreign rice into Madras that is responsible for
disturbing the price levels of the local product. [t so happens that the imports
arrive at ports situated in the tracts which used to be the chief markets for the
surplus product of the deltaic tracts in the province. In addition this imported
rice is even sent to the centres in the interior up to distances of 80 to 100 miles
from the ports where it competes with local rice. The rice or fall in price of the
local rice follows more or less that of the imported rice. The price of rice in
Madras at present is almost the same as that during the period 1904-08, i.e.

3 , it has
come down by over 50 per cent since the depression began.
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The railways are the chief means of transpart of the loca! rice from place to
place and the railway freight rates which had increased from 30 to 80 per cent
du_ring the last 15 years continue to-day at that level with certain exceptions, in
spite of the fact that the value of the produce has come down considerably.
Though the railway companies have allowed concession rates for the internal
movement of the Jocal produce wherever they come in competition with other
means of transport, the advantages of such concessions cannot be fully availed of
on account of the arrival of the cheap foreign rice at the ports and its distribution
in the neighbourhood. Examination of the various agencies employed and the
charges paid from the time the local produce is bought, up to the time it is offered
to tlz'ne consumer as a finished product gives no scope for 2 reduction in any of
the items except the railway freights. Because of the high railway freights the
movement of the produce within the province is getting more and more
restricted and the foreign rice is gradually replacing it with the result that the
condition of the rice grower is getting to be increasingly serious. The cost of
production of rice was only 50 per cent of the market value of the produce before
1932, but now it has gone up to 70 to 80 per cent of the value, leaving the culti-
vator a much smaller margin to meet his other expenses from.

. Besides the huge foreign imports. there is a certain amount of rice. imported
into the province from Bombay, Bengal, Central Provinces and it is not of much
concern except probably the import from Central Provinces into the Vizagapatam
district. ’

As regards foreign export from Madras, it amounted to only 75,504 tons in
1933-34 or roughly 1'5 per cent of the production. The exports are for Ceylon,
Federated Malaya States and Strait Settlements. While the export from Godavari
to Ceylon hus considerably declined, that from Tanjore is being maintained and
there is even a slight improvement since last year after the reduction in railway
freights. The exports from Tanjore to Federated Malaya States and Strait Settle-
ments are, however, again on the decline. The inland supply of rice from Madras,
to the total extent of 2,402 (thousand maunds) in 1933-34 is for the markets of
Myst?re. Hyderabad and Bombay Deccan. This supply fluctuates with the pro-

‘ duf:tlon in these places. The long distance and the high transport charge by
railways actas a deterren_t against a larger movement than at present.

Examining the inland movement of rice within the province, the areas chiefly
concerned in it are the districts of Godavari, Kistna, Nellore and Tanjore. The
despatches from Northern Circars and Nellore are mainly in the form of raw rice
though East and West Godavari districts send out some parboiled rice as well. In
the Southern and Central districts, the movement is mainly confined to pirboiled
rice and paddy.

Machine milling of rice has made the hand pounding method obsolete in the
rural areas. While rice is consumed as raw rice throughout the Circars and
Ceded districts, in the South. Central and West Coast districts, it is mainly
consumed as parboiled rice. The method of preparing parboiled rice varies
according to the tracts and according to the size of the plant used in the manu-
facture. The movement of grain as paddy is confined mostly to places where the
machine made parboiled rice is not popular. There is no doubt that it is the
railway freight that stands in the way of greater internal movement of rice.
.. ~Whertver the railway companies allowed concession rates the traffic has definitely
,inCTOMsed,

+~  Rice millers do not generally adopt any grade or standard for the produce
they deal in. They mill rice according to the requirements of each market. A
certain amount of adulteration between old and new. and superior and inferior
rice, is a]wxys practised, particularly in the trade of raw rice. Good polishing

ra
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and the elimination of broken rice are practised only in the case of milling fine
rice as it does not pay to adopt them in the case of coarse rice. In the trade
there is no common unit followed, The produce is dealt, both in measure and in
weight and the units of raeasure and weight vary {rom place to place often lead-

. ing to confusion. The merit of the Departmental strains is appreciated by

millers and merchants who pay a premium of two annas per bag of paddy for the
produce obtained from them. It will be necessary to maintain their purity by
the supply of pure stocks of seed from seed farms run in the different areas under
Departmental supervision.

While the big landlords may be able to store their produce for some time
after harvest. releasing it when price improves and even borrow money on the
security of such stored produce, the large number of small cultivators have no
such facilities, as they are obliged to sell off their produce immediately after
harvest when price is low.

The following are some of the directions in which improvements may be
introduced :—

(i) Prohibition of the import of foreign rice and paddy or the imposition of
a duty on such imports,

(ii) Reducing the railway freights to the minimum {or transporting rice and
paddy from all the producing centres in the Province to the different
consuming centres and retaining the maximum freight rates for transport
of foreign imports arriving in the ports to inland centres,

(iii) Forming associations of millers and merchants and using such associations
to fix grades of produce, to control adulteration, and to introduce the
system of purchase and sale by a standard unit of weight,

(iv) Publishing regularly in the veraacular dailies of the Province, the market
rates for rice and paddy at ull the important centres of the Province,

(v) Organization of co-operative purchase and sile societies with warehous-
ing arrangements to help the small cultivators, and

(vi) Hastening the spread of improved struins in all the rice tracts and intensi-
fying the propaganda about better cultivation and manuring of the fields,
so that the acre yields will be improved and the cost of production

proportionately reduced. {Author's summary).

The Relation of Air Conditions to Tobacco curing. By Johnson and Ogden.
(Wisconsin Agri. Exp. Stn. Rescarch Bulletin 110, July 1931). By means of three con-
stant air control chambers, operated simultaneously, the intfluence of various
temparature and humidity conditions was determined on the rate of curing of
tobacco and the gquality of the product.

On this basis, the optimum temperature for curing was found to lie between
90 and 95°F., provided that a sufficiently high humidity was maintained at the
same time. The ordinary range of constant temperatures which wil) permit of
approximately normal curing, assuming favourable humidities at the same time,
however, lies between 65° and 100°F,

The optimum relative humidity for curing is dependent upon the tempera-
ture. In general, at temperatures between 75° and 100°F,, a percenta
humidity corresponding to the temperature figure may be consider
mately satisfactory i.e., at 75, 80, 85, 99 and 93 per cent respectivel

ge relative
e .

Relative humidity is not as satisfactory a measure of th
tions surrounding curing tobacco as is the evaporating p
measured by Livingston atmometers. On the latter basis, a
12 cc. per day appears to be most desirable for all temperat
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Detailed records of temperature and humidity conditions prevailing in the
curing sheds have been taken over a period of six seasons. The average daily
temperature over weekly periods rarely exceed 75°F., even at the top of the shed,
indicating that ideal curing conditions are only for short periods of time. The
average daily relative humidity for weekly periods was found to vary from as
low as 44 per cent to as high as 96 per cent. The average daily evaporating
vower of the air for weekly periods has varied from about 3 cc. to 21 cc., a ratio
of 1 to 7, indicating a much greater variation in actual air moisture relations
than may be suspected from the records of relative humidity, Significant differ-

ences in temperature and humidity exist between the upper and lower tiers of
the curing shed.

A preliminary report is made on the application of artificial heat to the air
curing process, by means of a hot-air-furnace system installed in a curing shed.

The parcticability of the method will depend upon a number of factors yet to be
determined.

Studies on the nature of “Pole-rot” and other forms of damage to the leaf
occuring during the curing process have been aided by the use of toxic dusts such
as the organic mercury compounds. The evidence from these studies points con-
clusively to the direct relation between a species Alternaria and *pole-rot”.

(Author's summary).

Gleanings.

‘* Back to the Land''—Mvr. Lloyd George’s Precept and Example. When
Indian Leaders advise Indian youtg men to go ‘ back to the land,” they do not
set them an eximple by themselves becoming cultivators. But when Mr. Lloyd
George spoke on the national importance of agriculture he meant business.
Recently he and 100 Surrey farmers had been comparing notes on potatoes at a
demonstration plot on his farm. He was overjoyed when it was found that his
plot bad come out best in the demonstration. He is more proud of his orchards
than of anything else he has ever done. His eyes were bright as a child’s when
he plunged in among his heavily laden apple trees, to point out those that won
him the first prize at the Crystal Palace, and others that had yielded fruit of un-
suspected flavour and rich colouring. He went unerringly, obviously knowing
them by heart, to other trees in the orchards that had so far been disappoint-
ments. “ Remember those Worcesters you saw here last time ?" he ssid: * No
good at all. I was thinking of giving them up. Well, this year they have done
wonderfully. Won the first prize.”” The farm at Churt is not the mere plaything
of an elder statesman. It is a definite contribution to agriculture. For it was
derelict when he took it, abandoned on account of its low grade soil, third or
fourth class. Mr. Lloyd George is showing that it can yield abundantly when
properly used. Mr. Lloyd George is cultivating about 249 out of 500 acres.
Before his time the farm employed three men. To-day it employs thirty-one,
earning from 45s. to 50s. per week. “Iam happy,” he said, “ happier than I
have ever been in my life. Politics were fun. I enjoyed all that; but they
weren’t somehow as satisfying as this is. * I am addressing you not as an ex-
Prime Minister. but as a registered potato-grower. 1 have ceased to be a politi-
cian. I have now become a cultivator of the soil; so that what I say is without
xeference to politics, and merely my observations as a cultivator of land. I am
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i expedition being sent out by the U. S. Department of Agri-
S:ll;t;-ael. Ag: rlrea:dgepof the Gobi Desert there are great n.atural grasslands,
which have been pastured for thousands of years by nomad tribes, without any
sign of exhaustion. In this region the temperature: ranges .from 100 degrees
Fahrenheit in the summer to 40 degrees bek?w zero in the wlnter., and severe
droughts are frequent. Yet the grasses survive, gnd th.e herds of hvesto?k and
game thrive on them. The leader of the .expedmon will .be Profess.or Nu:ho.las
Roerich, veteran explorer of interior Asia, from Kgshm:r to Al}:al' mountains,
With him will be his son, George Roerich, an e.xpfzrt in Central Asiatic langu?ges,
and two U. S. Department of Agricultural specialists in grasses H. G. MacMillan
and J. L. Stephens. (Science Vol. 80. No. 2068. Supp. p. 8).

Wheel and Bearing Equipment for Farm Wagons and Trailers. Studies ?f
the draft of wheel equipment for farm wagons and trailers conducted at the Ohio .
Experiment Station are briefly summarized. The wheels were tested on _meadow,
cultivated soil, cinders, gravel, and concrete roads. ’l‘h.e net loads varied from
2,000 to 5,000 1b,, and the rates of travel from 25 to 20 miles per hour. The wheel
tires were of steel and rubber.

The cultivated soil required the greatest draft, followed in order by meadow,
gravel, cinder, and concrete roads. On four of the five tractive S}xrfaces and at
all loads and rates of travel, the low pressure pneumatic tyre reguu‘ed less draft
than any of the other types of wheels tested. The only exception was on con-
crete road, where there was very little difference betw.een the steel wheel and the
low-pressure pneumatic tyre. The greatest difference in draft between the low-
pressure pneumatic tyre and the steel wheel occurred on gravel roads.

The importance of wheel diameter depends largely x‘lpon the tractive surfaces
over which the load is transported. In cultivated soil, however, the smaller
diameter wheels required more draft, ranging from 1 to 15 per cent more and
depending upon the weight of the ]oag trausported :}nd the I:ate of travel. On
hard-surfaced roads or even in meadow, very little difference in draft was noted.

The width of rim seems to be a factor in cultivat.ed soil only. With loa.ds
weighing from 5,000 to 6,000 1b. the 6 in. rim gave a slight advaptage. .Tbe 5in.
rim excelled at all loads weighing below 5,0001b. Wheels equxp;?ed with roller
bearings show a decided decrease in the draft of the wagon. F)n cinder road the
wagon skein type of bearing required the greatest draft, while the taper-ioller
bearing required the least. (Expzriment Station Record Vol. 71, No. 2, Aug. 1934,
Puge 255.)

Development of Root System of Tobaéco under varied conditions, with
particular reference to Cultural Practice and Fire-holding Capacity. Ro.ots
of tobacco were examined at several stages in the?r ‘developme'nt by excavating
trenches at various distances and removing the soil in successive layers, 10 cm.
wide and 20 cm. deep. Washing the soil from the roots was also empl9yed. In
transplanting the 6 wk-old seedlings from the nursery beds the tap root is usually
broken so that nearly all the roots arising later belong to the secondary root
system. A close relationship exists between growth of new roots and soil mois-
ture. Transplanting is usually done at the end of the dx"y monsoon. Thus
watering for a period of 10 days is necessary for root establishment. Although
growth of these roots may continue slow.rly thereafter, yet no new roots arise
until the plants are again irrigated or rains occur. Both rate of growth and the

,_.»ﬁi-"oppqged,tq__‘the- policy of restricting production merely to raise prices. It suits
- .»me persanally, but in the long run it won't do any good.” (The Modern Rovicw

el »Yor Novembér, 1934, .page 634.)

? b ‘:" World s.aiqﬁ"for Pasture-grasses. Drought-resistant grass species, to be
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degree of branching were greater in wet than in dry soif (no field soil water-
content determinations are given). The number of roots and the depth of pene-
tration were also greater in wet and irrigated soils than in soil unirrigated and
unwatered by rain. The dry, heavy, clay soil consists of hard clods into which
the roots canpot penetrate ; consequently, they develop chiefly in the crevices
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§ usedin rebuilding the depleted rangelands of the west, are to be sought in
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between the clods, and are distorted, thick woody and sparingly branched. Upon
the ?dvent of rains the colloidal soil swells and largely or entirely closes the
crevices, cutting off the air supply to these deeper roots, which die, probably as
a result of oxygen deficiency. In the meantime a new growth of fine, densely
branf:hed roots has spread horizontally in the surfuce soil. Not enough water is
ap.plfed. in irrigation to close the crevices and pores of the clay soil. In sandy
soil irrigation or rains cause an increase in the number of roots both in the
shal]ow.rer and deeper soil, nor is there normal oblique direction of growth
ap_precnably changed. Roots served by tillage operations branch freely in wet
soil but not at all in dry, where they often wither and die. Manuring with
sulphate of ammonia and green manure (Ciotalaria anagyroides) resulted in a
}zreater_number of adventitious roots, their more rapid growth and more profuse
branchlng. The direction of growth was scarcely affected and the depth of
Penetratlon only slightly increased. The roots of banana (Musa) spread widely
1ust. beneath the soil-surface and none penetrated beyond the first foot. Appli-
cations of phosphoric acid had no effect upon depth of root penetration.
Greater drought resistance of tobacco strain (EK) over strain (Y—10) was shown
to be due to more adventitious roots, more extensive root branching, ahigher
rate of root growth, and a more thorough occupation of the soil. Maximum
depths of penetration were 84 and 70 cm. respectively. Root habits in regard
to cultural practice are discussed. Irrigating soils of high chloride content
in the surface soil will stimulate the absorption of too much chloride and in
consequence will reduce the fire-holding capacity of the tobacco. llence in such
soils root development must be checked until rains set in, which dilute or leach
the chlorides. Siace irrigation d)es not bring these results about, or, if so, only
temporarily. even fertilizers free from chlorides may harm the fire-holding capa-
city by stimulating the development of the absorbing area of the root system
during the dry season. (Biological Abstracts Vol. 8 (5)—No. 11723—1934).

Crop and Trade Reports.

Pu!dy-ﬁrop, 1934-35—8econd forecast report. The average of the areas under
paddy in the Madras Presidency during the five years ending 1932-33 has repre-
sented 13'3 per cent. of the total area under paddy in [ndia.

The area sown with paddy up to the 25th November 1934 is estimated at
9,711,000 acres. When compared with the area of 10.491,00) acres estimated for
the corresponding period of the previoas year, it revealsa decrease of 7'4 per cent.
The decrease in area occurs in all districts outside the Circars (Vizagapatam
excepted) and Kurnool and is due to the receipt of late and insufficient rains.
The first crop has bzen generally harvested throughout the Presidency. Normal
yields have been reported from all districts except Guntur, Bellary, Anantapur,
Cuddapah, Nellore, Chingleput, Salem, Coimb.tore, Trichinopoly, Tinnevelly
and Malabar. The seasonal factor for the Presidency works out at 98 per cent. of
the average as against 97 per cent. in the corresponding period of the previous
year. The wholesale price of paddy per imperial maund of 82-2/7 Ib. as reported
from important marketd towards the close of November 1934, was Rs. 2—14—0 in
Madura, Rs. 2—13—0 in Nandyal and Vellore, Rs. 2—11—0 in Nellore and Salem,
Rs. 2—10—0 in Tinnevelly, Rs. 1—-14—0 in Rajahmundry, Rs. 1—13—0 in Berham-
pur, Rs 1- 110 in Cocanada, and ranged from Rs. 2—0—0 to 2—6—0 in the other
markets. When compared with the prices reported for October 1934, these
prices are stationary in Berhampure, Vizianagaram, Nandyal, Vellore, Nega-
patam. Tinnevelly and Cochin; they have risen by 4 to 5 per cent. in Vizaga-
patam, Salem and Kumbakonam and are lower by 28 per cent. in Cocanada, 3 per
cent. in Madura and 5 to 20 per cent. in the other markets,
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Groundnut crop, Madras—1934—Intermediate report. The condition of the
winter crop of groundnut is satisfactory in Vizagapatam, Chingleput, South
Arcot, Chittoor and North Arcot. The crop has been affected by late sowing
and subsequent heavy rains in Ganjam and by drought to some extent in the
other districts, especially in the light soils of Bellary where it is reported to
have suffered very much.

The wholesale price of groundnut (shelled) per imperial maund of 82-2/7
Ib. as reported from important markets towards the close of October 1934 was
Rs. 4—8—0 in Cunddalore, Rs. 4—5—0 in Vizagapatam and Vizianagaram and
ranged from Rs, 3—8—0 to Rs. 3—13—0 in the other stations. When compared
with the prices of the previous month, these prices reveal a rise of 19 per cent
in Vizianagaram, 3 per cent in Vizagapatam and a fall of 13 per cent in Nandyal,
9 per cent in Cuddapah, 8 per cent in Cuddalore and 5 per cent in Salem.

Gingelly Crop—1954--35—Intermediate report. The yield of gingelly is expected
to be normal only in Madura, Ramnad, Tinnevelly and the West Coast. The
crop has been affected to some extent by drought in most of the other districts.’

Sugarcane Crop—Madras—1934. Intermediate report. The sugarcane crop
was affected to some extent by drought in Bellary, Anantapur and Salem. The
rains received towards the end of October and the beginning of November have
lodged the crop in parts of the Cuddapah taluk. The condition of the crop is
satisfactory in the other districts and the yield is expected to be normal if the
season continues to be favourable.

The wholesale price of jaggery per Imperial maund of 82-2/7 lb. as repor-
ted from important markets towards the close of November 1934 was Rs. 10—5—0
in Erode, Rs. 7—2—0 in Trichinopoly, Rs. 6—5—0 in Nandayal, Rs. 6—3—0 in
Bellary, Rs. 6—2—0 in Rajahmundry, Rs. 5—13—0 in Ellore and Cuddapah, Rs.
5--8—0 in Vizagapatam and Rs. 4—14—0 in Guntur and Vellore. When compared
with the prices of the previous month, these prices reveal a rise of 2 per cent in
Trichinopoly and a fall of 34 per cent in Guntur, 32 per cent in Vellore, 24
per cent in Nandyal, 21 per cent in Cuddapah, 19 per cent in Ellore, 16 per cent
in Bellary, 11 per cent in Rajahmundry and 3 per cent in Vizagapatam. The
price remained stationary in Erode.

College Mews & Motes.

Stadents’ Corner. With the terminal examinations in progress, athletic activities
were not very much in evidence during the month, on the college maidan; The
Students’ Club however participated in the Inter-District Olympic Sports held in
Coimbatore and bad the credit of knocking off the big cup—The Rao Bahadur
Thiruvengadaswamy Mudaliar Cup—for the highest aggregate in the open events.
Tbey also entered for the Health Week Tournament in Foot ball and ran out
winners. Of local interest, the final match in the Krishnamoorthy Rao Memorial
Inter-Tutorial Hockey Tournament resulted in a win for Mr. P. V. Ramiah’s
wards who met and beat Mr. Sundararaman’s.

The College Day Celebrations. The College Day Celebrations came off on the 13th
(Conference) 14th (Business meeting and Entertainments) and 15th (Sports) of
December. A detailed description will be published in the next issue.

Farewell. Rao Sahib V. Muthuswamy Ayyar, Lecturer in Agriculture, who
retired from active service on 16th December was the recipient of a number of
‘teas ' arranged in his honour, by the students, the officers’ club, the Indian Offi-
cers’ Association and by other friends. Mr. K. Raghavacharya who was posted
as lecturer in Agriculture, in his place assumed charge of his duties from 16th.
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Visiters. Mr. R, C. Burt, Acting Vice-chairman of the Imperial Council of
Agricultural Research, Mr. Hutchinson, Plunt Geneticist, [ndore, Mr. P H. Ramia
Reddy, Secretary, Indian Central Cotton Committee, and Mr. S. V. Ramamurthy.,
Director of Agriculture, were amongst those who visited the College during the
month, in addition to those who attended the College Day and Conference.

Association of Economic Bislegists. Under the auspices of the above Association,
Mr. Hutchinson delivered a very interesting lecture on the 9th on the * {mport-
ance of Genetics to the Crop Breeder.”

Weather Review (NOVEMBER—1934)
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Calingapatam | 0-4| - 3'5 [25:0 Madura 29 21 | 247
Vizagapatam | 41! +0-3 (331 Pamban 42| -78 ! 301
Anakapalli* 36| -17 347 Koilpatti* 071 -63 {231
Samalkota® 230 -13 (360 Palamkottah | 0°6] =68 | 239
Maruteru* 1'4) -37 284 :
iCocanada 4'1) -13 403 ) ! k
Masaulipatam | 77, +20 |35'1|West [Trivandrum | 65| --0'1 ' 562
Guntur * 1'7} -19 335} Coast (Cochin 31 ~-35 979
! Calicut 62 +09 (1079
Ceded {Kurnool 2'0‘ +09 {203 Pattambi * +£3| 405 | 897
Dists. [Nandyal* 1-5) 00 1270 Taliparamba * | 44 00 1310
Hagari * 16! -02 {148 Kasargode * 30| -10 {1214
Bellary 10! -12 |144 Nileshwar* 32{ -02 (1265
Anantapur 03 e |92 Mangalore 14| -17 1161
Cuddapah 321 -04 (233
Carnatic|Nellore 24| -89 199|Mysore |Chitaldrug 06| ~16 | 268
Madras 1Y -124 134'5] and Bangalore 111 ~19 | 245
Palur* 79| -34 [539] Coorg |Mysore 377 +12] 363
Palakuppam * | 28| -81 356 Mercara 20 -12 (1094
Cuddalore 1002 -49 (522
Central (Vellore 72] +03 j40-4]Hills. |Kodaikanal 51 ~31 ] 539
Hosur cattle Coonoor " 54 511
farm* | 23 08 247 Ootacamund* 47| -03 | 437
Salem 36 -02 [344 Nanjanad * 25 -15 | 400
Coimbatore 11y -27 ({196
[Coimbatore -
Res. Inst.* | 27| -18 222
ﬂ‘richinopoly 61] +05 257

* Meteorological Stations‘“of the Agricultural Department.

Sumniary of General Weather Conditions.

Weather remained dry over the major portion of the country after the 10th.
Three depressions appeared during the month causing generally local rain in
different portions of the country. The unsettled conditions off Konkan which
were forming towards the end of last month developed into a storm on the 1st
centred within- one degree of Lat. 1414°N and Long. 71%4°E. This caused wides-
pread rain \in\KGnka'h-'and Deccan and local rain in Malabar, North Madras and
Central Provinces. The storm moved northwards on the 4th and got filled up on
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the 5th off Kathiwar. A second depression appeared on the 5th in the South East
Bay of Bengal and moving North-Northwest developed into a storm and cros.sed
the Arakan coast near Akyab on the 10th November. lt. weakned after causing
widespread rain in South East Madras, Chota Nagp_ur. Bihar, Bengal and Assam.
Locally heavy rain occured in Burma and the Chittagong coast. After the 10th
weather remained generally dry over the country except for a few falls in
Tennesserium and South Madras. The third depfegu_m appeared in the Bay on
the 25th and developed into a storm centred within a degree of Lat. 10°N und
Long 84°E on the 26th, causing local rain in South East Madras, the storm crossed
the coast near Negapatam on the 28th, weakened and became unimportant on the
29th. This caused local rain in South East Madyas, Mysore and a few falls along
the North Madras coast.

Four western disturbances affected the extreme north on the 6th, 9th, 16th and
20th causing a few showers in Kashmir and Baluchistan and passed away east-
wards.

Rainfall was markedly below normal in the whole of the Presidency, that in
Madras being in defect by—12'4"”" Night temperatures were below normal over
the Peninsula during the dry weather period.

Weather Repors for the Research Institute Observatory: 3‘ f...‘ '

Report No. 11/34. gt S g
88'5° F i "0 &' 3

Absolute maximum in shade

Absolute Minimum in shade 575°F
Mean maximum in shade 84'6°F
Departure from normal -01°F
Mean minimum in shade 66'5° F
Departure from normal ~22°F
Total rainfall 274"
Departure from normal - 179°
Heaviest fall in 24 hours 1-19*
Total number of rainy days 4
Mean daily wind velocity 33 M. P H,
Mean humidity at 8 hours 742,
Departure from normal -71%
Total hours of Bright Sunshine 2021
Mean daily hours of Bright Sunshine 67

General Summary. Rainfall is in defect by -1'79". Minimum temperature is
below normal. Humidity is in large defect.
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SOME TAKE CHANCES

ASSUMING
ONE SEPARATOR TO BE
AS GOOD AS ANOTHER

THE MAJORITY
CHOOSE

ALFA-LAVAL

BECAUSE=——

1) ALFA—LAVAL Separators are known the world

over as the cleanest skimming and most reliable

machines.

2) The absolutely RUST PROOF skimming bowl

and discs lest longer and are easier to clean.

3) Experience has taught only the BEST is good

enough with a cream separator.

For full particulars write {o:—

EDW. KEVENTER, LTD.,

DAIRY I'ARMP.O. ALIGARHU. P2,

When answering our advertisers please mention * Th: Madras Agrica'tural Joaraal™,
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DEPENDABILITY

All that you demand in a

Perfect Toilet Soap - | :

| can be had in i\(” : |
'MYSORE SANDAL SOAF ' |
 Wegverovowssmmme ¢ 1
AVAILABLE EVERYWHERE -
e e ] | 1
'GOVERNMENT SOAP| |

| FACTORY, = S D
1 BANGALORE |

R

When snswering our_advertisers, please mention ' THE MADRAS AGRICULTURAL JOUGNAL'

Editor: G. N. Rangaswami Ayyangar, B.A.,, I. A. S.
Printed at The Scholar Press, Palghat.
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