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Editorial.

Livestock in Health and in Disease. ‘° What is the good of con-
centrating on strong reins to drive a 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-heing.

In 1931 Madras had nearly 47 million human beings. In 1930 there
were about 1614 million oxen, 13 million sheep, 734 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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Dumb as these livestock are, and living as they do lives nearer
nature, they have 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
nature, 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 necassary in this direction. In Madras except the isolated
instance of the Pattagar of Palayakottai, there are no noteworthy
endeavours in this direction. [t 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 fuaction 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 bscome indispensable to man.
Meat, milk and ezgs are some of these. Our 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 becoming more and more dependant on glands and other
parts of animals for the treatment of diseases. The manufacture of
anti-toxins and serums needs organizaed production and control, so that
animal products can bz staadardised 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 hava to b2 1nitiated 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,
rabies, 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 maintenance 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 bsen 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 provinceis
keenly felt and it is our hope that parallel to agriculture aund in
proximity to it, there will soon be established, a centre of Veterinary
Researel.
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A new orientation in our outlook is indicated as a necessity. The
usnal view of looking at veterinary gervice 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 Sahib V.
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.
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‘ THE KODO MILLET
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Millets Specialist, Agricultural Research Institute,
AND V. PANDURANGA RAO, M.A,,

Assistant, Millets 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 famine 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
onit. This millet is grown mostly rain-fed, though in small 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 vields on an aver-
age 800 1. of grain per acre with a range of 400 to 1200 1. according
1o the tract. The yield of straw is about 1000 to 2000 . per acre.
The straw is used as a 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, slow in
germination. On the fifth day after sowing are seen the first signs of
sprouting. A single long leaf is visible and no stem is in evidence.
All leaf-sheaths and under-surfaces of leaves are densely hairy. 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 usually 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 vellow 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 t.he pigment in odd parts.

Pamde—Eme}'gence. 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 inia 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 aboTtive 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 alarger 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 witha
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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fwvels. (3) Small branches arise at different levels on the ridge _ c?f the
branch and these bear a fairly large number of ﬂowers: In addition to
the crowding induced by the branching of the Pedlcel. the double
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 coantributes to the reduction
in the size of the spikelets. Consequently the spikelets in these are
14 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 plano-convez, 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 II, 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 1V;
similar in substance to Glume 1V ; 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
frem 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 II 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 only 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 continit
‘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 below showing
the trend of sequence.

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

2-40 Anthers visible through opening.
3-15 ,, Anthers emerge.

330 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 period, emerging and non-emerging anthers inciuded.

Day of Flowering, 2-3a. m. 3-4a m. 4-5 a. m. 56 a. m. Total.

First Day 14 1 1 - 16
Second Day 2 10 - 1 13
Third Day 7 1 - - 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 matures in 30 -35 days after flowering. Itis
tightly enclosed by the hardeaed 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 good yields can be
expected.

False Polyembryony. In the year 1931, in the course of 2 number
of seed germinations for albinism in this millet, two instances of two
seedlings 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.
Lower 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
lower down showed the root strand run into this single bundle. From
this examination of the course of the vascular bundles and also of the
cortical 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 nocticed. 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. dilutatum are grown in America, Australia and South
Africa as pasture grass. A wild ally of Paspalum known as Chicco
(P. sanguinale, Lamk) is gtown in the Vizagapatam District. This was

growrx.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 bhave a golden
vellow 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 lower is 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. 1t 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 clos2 and delicate
cleistogamous flower could be overcome.

References.
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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 ranze can ba classed as (a) Reserved
Forests 33,641 acres, (b) Patta lands 10,924 acres, (c) Grazing grounds
22,713 acres. Kimbugudi the highest plateau in th2 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 villages in 2ll, 12 in the 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 them can only be reached by
foot paths while a few have 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-
gue. Som: parts of thz hills are covered with dense vegetation and
wild animals like bison, sambar, chesta, bz2ars and deer are found.

Climate. Owing to the favourable height of the mountain range
the climatic conditions on the top of the hills are very good. The
temperature ranges between 6) and 90°. The rainfall is also not very
heavy, baing only about 35 inches psr anoum and major portion of
this is received during the north-east monsoon season (October to
December). '

People and their habits. The inhibitants of these hill villages
belong to aboriginal tribes known as Malai-yalis. Recently a few non-
malai-yali villages have also sprung up in favoured localities, by migra-
tion of the cultivating classes of the neighbouring plains. The Malai-
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 neighbouring villages Th2 requirements in life of these
primitive people are very few. Thereisno shop in any of these vill-
ages. The few things they require are salt, kerosene, matches, betel
leaves, nuts, mud pots and clothes. Clothes they purchase once a year
a: 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 come from the
plains at regular intervals in the busy season, complete their work in
the village and return to the plains. Every village 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 a 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 festivals
viz. Poogal celebrated for ten days in the month of January and the
other Kali or Dhurga festival celebrated in the summer months.
Marriages are also regarded as public functions since all the villagers
are related to one another and so every one takes part in the function.
The marriage expenses are met by the bridegroom or his party and
may cost about Rs. 100 besides 15 to 20 bags of paddy or ragi. Some
Pf the villages areivery malarial but the original inhabitants are highly
»immune to it. '

There are three village Panchayat Elementary 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 settled there and the other two are
for the children of Reddiyur and Naickenoor villages on the Javadhi
inhabited by people migrated from the neighbouring plains. [t will
thus be seen that there is not even a single school for the Malai-yali
villages. The postman visits some of the villages once a week and the
staff of the Health Department twice a year.

Occupation. The people depend mainly on agriculture and partly
on cooly work they do to the Forest Department. An average ryot
has 5to 10 acres of dry land and there is very little of wet land.
There are very few wells fit for irrigation purposes, so the people
have little or no chance of raising a crop except with the help of rain-
fall. Major portion of the annual rain-fall is received in the north-
east monsoon season i.e. October to December which is the maia agri-
cultural season. The soil on the slopes and the plateau is either red
loam or sandy loam with a good mixture of kankar or sandstone to a
depth of 6 inches or even up to ons foot with soft stone and rock
underlying it. The soil has therefore very little retentive power but
responds well to heavy manuring.

Ragi, cumbu, samai, varagu, tenai, cholam, castor, groundnut,
mustard and wheat are raised as rainfed crops. Besides these crops,
some ryots have a few plantain and jack trees. Wherever there is
facility for irrigation from jungle streams, or small tanks, paddy and
sugarcane are raised. In the southern portions of the Javadhi hills
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 prepared
and if the season happens to be good, cumbu mixed with cholam is
sown and red gram dibbled in lines. Other millets except ragi are
also sown in June—July. Groundnut is also sown at the same time.
In August, after a good rain, ragi is sown and castor dibbled. A few
ryots sow short duration paddy also. In September —October, 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. Goffee 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 afew heads of cattle and
they form a source of income. During the period the crops 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 may
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 there e. g.
E. C. 593, Surangi cumbu. Adt. 3 paddy ete.

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

c) 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
I?lrectgr 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 hzing advocated
for checking insects injurious to crops. The mechanical methods of
control such as the use of insscticides, spraying, fumigation and other
artificial devicas such as the use of light traps, etc., have been in soms
cases found impracticable and uneconomical. In view of the poisonous
nature of the insecticides thamselves, th= prohibitive cost of the treat-
mentsin some cases, the frequency and thoroughness with which these
treatments have to be given, the promptness with which these have
to be done, and the several metearological factors that influence the
success or failure of the results obtained and lastly the temporary and
palliative nature of the results obtained, mechanical methods of
control frequently become very much limited in their scope.

During recent years a new. method of crop-pest control has
sprung up known as the biological control of insact pests. 1t is a well
known fact that almost evary insect has at one stage or another, its
parasite or predator. A parasite is one which becomes attached to
the host, at some stage of its existence, and leads an ecto or endozoic
existence gradually killing the host: whereas a predator is one which
leads a free existence and preys on its victim killing the same immedi-
ately in most cases. Among insects, the phenomenon of parasitism
is very highly developed in some of the groups of Hymenoptera,
especially the Ichneumonoid families, Braconidae, Ichreumonidae,

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 hyme-
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
patural enemies. A study of this was undertaken in order to get an
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 vsin 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 hymennpterous parasites with their respective hosts has
been given at the end noting their distribution. Work in these
parasitic groups was bzgun 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 the Bulletin of Entomological Research, (10).
There are stray publications such as the Ann. & Mag. Nat. History.,
Proc. U. S. Nat. Mus., J1. Bom Nat. Hist. Socy., Bull. Ent. Res., etc.
wherein S. Indian parasites have been described by such writers as
Rohwer, Gahan, Girault, Crawford, Camercn, Silvestri, Grandi,
Waterston, Wilkinsen, 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 headed caterpillar is a very serious
pest of coconut palms both in the East Coast as well as in the West
Coast. And this 1s 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 presenc2 of thz 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 bred in large numbers and liberated.
This pest has got parasites attacking the larval and the pupal stages.
There is a 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 sn 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 incertellus there
are the egg parasites as well as the larval parasites. The chief epg
parasites are —(1) Trichogrammma 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 maculipennis and 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 doae to cane has not warranted
a control of the pest in this direction. The eag parasite Trichogrumma
minutum, R, and Phanurus sp. are found in the Circars and among
the larval parasite, Stenobracon sp.

Sesamia inferens. Wilk. 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. They are noticed from February to March and
the percentage of parasitisation goes on increasing from February
onwards till the percentage rises to 80% 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 egg parasites of the
paddy stem borer.

Utetheisa pulchells. Linn. on Sannhemp: Egg parasites probably
Phanurus sp. noticed on the eags 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 57247
during the last week of February; 63827 during the first week of
March and 87'88% during the 2ad week of March. In addition to these
there are Tachinids parasitic 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; Phylloctistes 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 perpusilla Wik. which is found on
cane shows parasitisation by Chalcids Dryiinids. Pyrilla in large
numbers on the cane leaves cause sooty mould on account of the
secre‘:tion of honey dew and the whole crop looks black and may be
d.etrlmental 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 the Pulvinaria maxima. Green. on nim,
Ceroplastodes cajini on Zizgyphus jujuba, Aspidiotus orientalis. Newst. on
tamarind, Lecanium species on cottan, sandal, etc., are a few instances
where the parasites check them. The hymenopterous wasps especially
of the super family Chalcidoidea are parasitic on the many species of
Coccids. These 1ead an endozoic existence at least in the early stages
-and lead a free life in the adult stage. Parasitisation by these minute
insects are not visible uatil after the adult parasites emerge when the
exit-holes could be seen. In certain cases whare the scales are trans-
parent there will be abnormal colour. Study in these cases is rather
difficult. A study of the parasites of Coccids would form a study by
itself. ’

There are the several important crop pests of the Noctuid family
often subject to parasites suchas Spodoptera mauritia, Boisd. and Cirphis
albistigma that attack paddy, Prodenia litura F,B. the tobacco cater-
pillar, Achaea janata, Linn. a serious pest oa castor, Eublemma olivaceae
WIk. the brinjal leaf roller; and among the Pyralids several of the paddy
pests, sugarcane pests, cotton and vegetable pests, have also parasites.
The list at the end will give an idea as to the range of orders and
families in which we find insect parasites. But for the existence of
these parasites, all the crops would have b2an overrun by these pests
and there will be no crops at all. Nature in her bounty and gener-
osity is maintaining a balance, as it were, even without ouar concious-
ness, thus restricting the scope of these pests. This will give one an
idea as to the utility of these little insects to man.

General considerations. The general life history of these para-
sitic wasps may be statel thus. The adult is a free living insect. It

_goes in search of the rizht host and lays an egg or eggs. The eggs
may be laid singly or in an eggmass on or in the body of a caterpillar,
maggot or grub. The parasites are provided with an apparatus at
the tail end called the ovipositor which is used for inserting the eggs.
They are even so adapted that these can ba thrust from outside into
the body of larvae inside the plant stems. The hatchad out larvae may
lead an ectozoic or endozoic existence and fead upon the tissues and
vital organs of the host bringing about the gradeal death of the host.
The grubs after feeding on th: host may come out, and spin cocoons
on the surface of the host very often as in the case of Braconid wasps.

These minute wasps which we find in thousands are widelly
different in structure and habit and a study of these would bring to
light many interesting points which would help us in the efficient
utility of these parasites toward insect pest control. These may be
ectozoic or endozoic and most of these are parasitic only in their
larval stages. The list at the end will show that a particular species
of parasite may have different hosts; a number of species may attack
a single host simultaneously; some may be polypbagous; and some
restricted only to particular hosts. In the case of the black scale
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Saissetia nigra in California there are 51 species recorded on it. 'Fhe
original parasites are in some cases attacked by secondary parasites
and this phenomenon is called hyper-parasitism. Some attack insects
belonging to different orders 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 b= attacked at any stage or
in all stages. There is the Trichogrammid-—Trichegramma minutum,
R., attaching the eggmasses of Schoemobius, Argyria and Dic:traea.
There is Phanurus beneficients, Zehnt, attacking the eggmasses of
Schoenobius and Scirpophaga. Similarly there are instances of larval
parasites. Many of the Braconids aud Ichneumonids are larval
parasites. Among the pupal parasites there is the Chalcid Plurstropis
epilachneae, Roh attacking the pupa of Epilachna, Tetrastichus ayyari,
Chilo simplex, Acanthi.jappa sp., Melunitis ismene and so on. Among
the hyper parasites we have Perilampus microgastris, Ferr., on Micro-
gastris indicus, Wik., Apanteles machueralis, Wlk., and a Braconid
parasite on Nephantis serinopa, M., Mesochorus plusciphilus, V., on
Apanteles 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 chalcid 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 2 more
careful and thorough study as we should be able to distinguish between
the primaries and secondaries. There are instances of parasitism
wherein they are parasitic on the predators of the host themselves in
which case they are not beneficial. There is Aphrastobracon {lavi-
pennis, Ashm. which is parasitic upon Eublemma which is a predator
on Coccids; similarly there is Elasmus indicus found with the Coccid
Amnomalococcus 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 hosis, A study of the natural enemies available in South
India brings 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
from January to March during the summer months at Samalkota;
similaily 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 Febrvary —~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 Utethesi: 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
oneshounld be able to eliminate the adverse factors and attempt at
successful breeding of the parasites and liberating themw, 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 oae starts on the work
of biological control; and in this connection one may be referred to
such eminent men like Howard, Thompson, Smith, Burgess, Jenes 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 thereis 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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Hymenopterous Parasites
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RAO SAHEB V. MUTHUSWAMI AYYAR

Mr. V. Muthuswami Ayyar was born on the 16th of December
1879 in the village of Kummalakudi in Tanjore district. His later,
intimate, though 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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served as Farm Manager at Palur, Samalkota, Taliparamba and
Anszkapalle 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 {0 1918, having been spent on some of the
biggest farms of this department, 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 Union and 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 himself erudite knowledge and 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, \ﬁ{ho
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 agriculturein 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)

TResearch 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
the 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 taose of Stadler and McKay and Goodspeed.

Pollen of surghum 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.

No. of pollen grains

Duration of exposure £
on the medium.

Percentage of

to X-rays. Sown. Germinated. germination.
5 minutes. 1,232 371 301
10 " 1,333 389 292
5, 1,414 408 28'9

Pollel} trea.lted as above was used to fertilise selected stigmas. Though pollen
treated with different 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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Duration of exposure No. of flowers No. of Percentage of
to X-rays. emasculated and seeds Ssetti
v pollinated. set. seed-setting.
5 minutes. 48 2 a7
e 39 7 180
I 61 1 180

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

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

Coimbatore, 21—11—"34, V. Panduranga Rao.

ABSTRACTS

Report 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 114 million acres which form about 30 per cent of the area under culti-
vation. Of the 11'4 million acres, 8 2 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 the 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 continuously on the increase, and the import from Siam in
particular is getting abnormally high since the beginning of 1934.

The entire impoert 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. It so happens that the imperts
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 althost the same as that during the period 1904-G8, i.e., it has
come down by over 50 ﬁer cent since the depression began.
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The railways are the chief means of transport of the loca' rice from place to
place and the railway freight rates which had increased frorn. 30 to 80 Per cent
during 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 local 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 the consumer as a finished product gives no scope for a 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
1930, but now it has gone up to 70 to 80 per cent of the value, leaving the culti-
vator 2 much smaller margin to meet his other expenses from.

Besides the huge foreign imports, there is a certain amount of rice imperted
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 has 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 Canjore 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
Mysore, Hyderabad and Bombay Deccan. This supply fluctuates with the pro-
duction in these places. The long distance and the high transport charge by
railways act as a deterrent 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 maiuly confined te parboiled
rice and paddy.

Machine milling of rice has made the hand pounding method obsolete in the
rural areas. While rics 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
mz?chine 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 trice.

Wherever the railway companies allowed concession rates the traffic has definitely
increased.

Rice u.ullers 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
cFrta'ln amount of adulteration between old and new, and superior and inferior
vice, is always practised, particularly in the teade of raw rice. Good polishing
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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 from 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 ebliged 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 foreigu rice and paddy or the imposition of
a duty on such imports.

(iij 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 vernacular dailies of the Province, the market
rates for rice and paddy at all the important centres of the Province,

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

(vi) Hastening the spread of improved strains 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 summaryp).

The Relation of Air Conditions to Tobacco curing. By Johnson and Ogden.
(Wisconsin Agri. Exp Stn. Rescarch Bulletin 110, July 1937). By means of three con-
stant air control chambers, operated simultaneously, the iafluence of various
temparature and humidity conditions was determined on the rate of curing of
tobacco and the quality 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 will 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 percentage relative
humidity corresponding to the temperature figure may be considered approxi-
mately satisfactory i.e., at 75, 80, 85, 97 and 95 per cent respectively.

Relative humidity is not as satisfactory a measure of the air-moisture rela-

* tions surrounding curing tobacco as is the evaperating power of the air as

measured by Livingston atmometers. On the latter basis, an evaporation of 8 to
12 cc. per day appears to be most desirable for all temperatures.
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Detailed records of temperature and humidity conditions prevailing in t‘he
curing sheds have been taken over a period of six seasons. The average daily
temperature over weekly periods rarely exceed 75°F., even at tihe 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
power 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).

Bleanings.

‘ Back to the Land ""—Meve. 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 exaimple 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 ata
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 whan
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 toe 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. “I am happy,” he said, " happier than [
have ever been in my life. Politics were fun. Ienjoyed all that; but they
weren’t somehow as satisfying as thisis. “Iam addressing you not as an €x-
Prime Minister. but as a registered potato-grower. | have ceased to be a politi-
cian. I have now become a cultivator of the soil; so that what Isay is without
reference to politics, and merely my observations as a cultivator of land. “Iam
opposed to the policy of restricting preduction merely to raise prices. It suits
me personally, but in the long run it won't do any good.” (The Modern Review
for November, 1934, page 634.) ‘

World Search for Pasture-grasses.

" ea Drought-resistant grass species, to be
used in rebuilding the depleted rangela

nds of the west, are to be sought in
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Central Asia by an expedition being sent out by the U. S. Department of Agri-
culture. On the edge of the Gobi Desert there are great natural 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 below zero in the winter, and severe
droughts are frequent. Yet the grasses survive, and the herds of livestock and
game thrive on them. The leader of the expedition will be Professor Nicholas
Roerich, veteran explorer of interior Asia, from Kashmir to Altai mountains.
With him will be his son, George Roerich, an expert in Central Asiatic languages,
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 of
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. The net loads varied from
2,000 to 5,000 1b, and the rates of travel from 2 5 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 surfaces and at
all 1oads and rates of travel, the low pressure pneumatic tyre required 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 between 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 upon 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 load trausported and the rate 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 cultivated soil only. With loads
weighing from 5,000 to 6,000 1b. the 6 in. rim gave a slight advantage. The 5 in.
rim excelled at all loads weighing below 5,000 1b. Wheels equipped with roller
bearings show a decided decrease in the draft of the wagon. On cinder road the
wagon skein type of bearing required the greatest draft, while the taper-10ller
bearing required the least. (Experiment Station Record Vol. 71, No.2, Aug. 1934,
Page 255.)

Development of Root System of Tobacco under varied conditions, with
particular reference to Cultural Practice and Fire-holding Capacity. Roots
of tobacco were examined at several stages in their development 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 employed. 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 dry monsoon. Thus
watering for a period of 10 days is necessary for root establishment. Although
growth of these roots may continue slowly thereafter, yet no new roots arise
until the plants are again irrigated or rains occur. Both rate of growth and the
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 cannot penetrate ; consequently, they develop chiefly in the crevices
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between the clods, and are distorted, thick woody and sparingly b.rauched. Upon
the advent of rains the colloidal soil swells and largely or‘ ent{rely 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
branched roots has spread horizontally in the surface soil. Not enot'xgh water is
applied 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
shallower and deeper soil, nor is there normal oblique direction of growth
appreciably 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 (Crotalaria anagyroides) resulted in a
greater number of adventitious roots, their more rapid growth and more profuse
branching. The direction of growth was scarcely affected and the depth of
penetration only slightly increased. The roots of banana (Musa) spread widely
just beneath the soil-surface and pone 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, a higher
rate of root growth, and a more thorough occupation of the soil. Maximum
depths of penetration weve 84and 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. Ilence in such
soils root development must be checked until rains set in, which dilute or leach
the chlorides. Siace irrigation does 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.

Paddy-Crop, 193%-35—Second forecast report. The average of the areas under
paddy in the Madras Presidency during the five years ending 193233 has repre-
sented 13'3 per cent. of the total area under paddy in India.

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 dus to the receipt of late and insufficient rains.
The first crop has been generally harvested throughout the Presidency. Normal
yields have been reported from all districts except Guntur, Bellary, Anantapur,
Cuddapah, Nellore, Chingleput, Salem, Coimbatore, 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 1b. as reported
from important markets 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 1-11—0 jn Cocanada, and ranged from Rs.2—0—0 to 2—6—0 in the other
mz}rkets. 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, Soz'xth
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
1b. as reported from important markets towards the close of October 1934 was
Rs. 4—8—0 in Cuddalore, 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, Ramaad, Tinnevelly and the West CO':?.St. ) ‘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(71b. 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 und 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 had the credit of knocking off the big cup—The Rao Bahadur

* Thiruvengadaswamy Mudaliar Cup—for the highest aggregate in the open events.
They 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’ ctub, the Indian Offi-
cers’ Association and by other friends. Mr. K. Raghavacharya who was posted
as lecturer in Agricalture, in his place assumed charge of his duties from 16th.
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Visitors. Mr. R. C. Burt, Acting Vice-chairman 9f‘ the Imperial Council of
Agricultural Research, Mr. Hutchinson, Plant (?enehcxst. Indore, Mr. P H. Ramgqg
Reddy, Secretary, Indian Central Cotton Committee, 'and Mr.S. V. Ramamurthy,
‘Director of Agriculture, were amongst those who visited the College during the
~n'1onth, in addition to those who attended the College Day and Conference.

Association of Economic Biologists. Under the auspices of the above Associafion'
.Mr. Hutchinson delivered a very interesting lecture on the 9th on the *Import-
ance of Genetics to the Crop Breeder.”

Weatber Review (NOVEMBER—1934)

RAINFALL DATA

- Y E-] ®
~ & | Depar- g’; —~ 5 Depar- .E :
Ve - 9| ture [a PRI . 9! ture | =
Division| Station ‘:‘ E| from |= § Divisien| Station g E| from | = §
< ¥|normal |8 g < §|normal! § &
- ES - B
Circars |Gopalpore 271 ~13 {447|South [Negapatam 89| -88 | 349
Berhampore* | 08f -61 {332 Aduthurai * 48| -56 | 304
Calingapatam | 04| - 35 {250 Madura 29 21 | 247
Vizagapatam | 41} +03 (331 Pamban 421 -78 | 301
Anakapalli” 36| -17 347 Koilpatti * 07] -63 | 231
Samalkota* 23] -13 360 Palamkottah | 06 -68 | 239
Maruteru* 14| -37 {284
Cocanada 41 -13 403
Masulipatam | 7°7] +20 {35-1{West Trivandrum | 65| --01 | 562
Guntur * 171 -19 [33'§] Coast {Cochin 31| -35 979
Calicut 62| +09 (1079
Ceded |Kurnool 20| 409 [203 Pattambi * +#3| +05 | 897
- Dists. [Nandyal* 15 00 270 Taliparamba | 4'4 00 {1310
Hagari * 16f -02 {148 Kasargode * 30 -10 |121'4
Bellary 10] -12 [144 Nileshwar™ 32| -02 {1265
Anantapur 03 e 192 Mangalore 1-4f -17 |1161
Cuddapah 32 -04 233
Carnatic|Nellore 24] -89 [199|Mysore |{Chitaldrug 06| -16 | 268
Madras 19} -124 34'5] and Bangalore 11l -19{ 245
Palur* 79| -34 {539 Coorg [Mysore 37, +12 | 363
Palakuppam * | 2.8/ -81 356 Mercara 2:0| -12 (1094
Cuddalore 1002] -49 {522 -
Central [Vellore 721 +0'3 |40'4]Hills. |Kodaikanal 51| -31 | 539
Hosur cattle Coonoor 54 5111
farm * | 23} 08 {247 Ootacamund * | 47) -03 | 437
Sulem 36| -02 [344 Nanjanad * 25| -15 | 400
Coimbatore 11} -27 {196
Coimbatore
Res. Inst.* | 2771 -1'8 {222
'Trichinopoly | 6'1| +0'5 [257

* Meteorological Stations of the Agricultural Department.’
Summary of General Weather Conditions.

Weather remained dry over the major portion of the country after the 10th.
Three depressions appeared during the month caunsing generally lpcal 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. 14}4°N and Long. 71}4°E. This cansed wides-
pread rain in Konkan 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 5tb in the South East
Bay of Bengal and moving North-Northwest developed into a storm and crossed
the Arakan coast near Akyab on the 10th November. It weakned after causing
widespread rain in South East Madras, Chota Nagpur, Bihar, Bengal and Assam.
Locally heavy rain occured in Burma and the Chittagong coast. After the 10th
weather remained generaily dry over the country except for a few falls in
Tennesserium and South Madras. The third depression appeared in the Bay on
the 25th and developed into a storm centred within a degree of Lat. 10°N and
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 Madras, 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 noermal over
the Peninsula during the dry weather period.

Weather Report for the Research Institute Observatory:
Report No. 11/34.

Absolute maximum in shade 88'5° F
Abselute Minimum in shade 575°F
Mean maximum in shade 846" F
Departure from normal -01°F
Mean minimum in shade 665° F
Departure from normal ~-22°F
Total rainfall 274"
Departure from normal - 179
Heaviest fall in 24 hours 119"
Total number of rainy days 4
Mean daily wind velozity 33M.P.H.
Mean humidity at 8 hours 7427
Departure from normal . -71%
Total hours of Bright Sunshine 202'1
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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A. Books.

1. Forage Plants and their Culture. Pip » C. V. (1931), 2. The Profitable
Culture of Vegetables for Market Gardens, Small Holders and others. Tihos.
Smith (1932). 3. The Culture of Vegetables and Flowers from seeds and Roots.
18th Edn. Sutton & Sons (1930). 4. The New Illustrated Gardening Encyclo-
paedia. Sudell R. (1932). 5. Methods and Materials of Chinese Table Plant
Culture. Mcclure F. A. (1933). 6. Spices and Condiments. Redgrove M. S. (1933).
7. Roadside Planting. Road Beautifying Associotion Pub. (1930). 8. World
Weather—Part V—Tabulation. Bliss E. W. (1932). 9. Handbook of the Collec-
tions [llustrating Pumping Machinery—Part I—Historical. Westcott G. F. (1932).
10. England Agricultural Marketing Act of 1933. (1933). 1l1. Dairy Cattle:
Selection Feeding and Management. Yapp W. W. & Nevens W. B. (1939). 12, Geese:
Breeding Rearing and General Management. Appleyard R. (1932). 13. Practical
Sheep Farming. Norris T. C. (1933). 14, Sex Determination. Crew F. A, E.
(1933). 15. Studies on the Development and Situation of Pedigree Registering in
the Cattle Breeding Industry. Esngeler W. (1931). 16. A Text Book of the
Diseases of the Small Domestic Animals—2nd Edn. Revised. Brumely 0. V. (1931).
17. Vitamins and their Dietary Essentials. Aykroyd W. R. (1933). 18. The
Relation of Food to Diseases. Dixen S. (1932). 19. Cytological Technique.
Baoker . R.(1933). 20. Plant Ecology. Leac: W.(1933). 21. Gramineae—Setaria
{Flora of Tropical Africa—Vol. IX—Pt. 5). Prain D. (1930). 22. The Green Leaf:
The Major Activities of Plants in Sunlight. Mac Dougal D. T. (1930). 23. Flower-
less Plants—Part II of an Introduction to Structural Botany—10th Edn. Revised.
Scott D. H. (1932). 24. Proceedings of the Sixth International Congress of Gene-
tics Vols. I & I1. (1932). .5. An Introduction to Biology. Cols E. C.{1933). 26.
The Action of the Living Cell : Experimental Researches in Biology. Turck F. B.
(1933). 27. Evolution, Fact and Theory (Compilation). Welis H. G. Huxlsy J. S.&
Wells G. P. (1932). 28. Fighting the Insects: The Story of an Entomologist.
Howard L 0O. (1933). 29. Insects: Man’s Chief Competitors. Fiint W. P. &
Metcalf C. L. (1932). 30. Recent Advances in Pathology. Hadfield G. & Garrod L. P.
(1932). 31. lhytopathological and Botanical Research Methods. Rowilins T. E.
(1933). 32. A Manual of Agricultural Chemistry—>5th Ed. Revd. Ingls H. (1933)
33. Chemical Encyclopaedia: A Digest of Chemistry and its Industriai Applica-
tions—5th Edn.  Kingzest C. T. (1932), 34. Kostychev's Chemical Plant Physio-
logy. Lyon C.J. Tr. (1931). 35. Low emperature Carbonisation: Narrow Brick
Retorts at the Fuel Research Station. (1933). 36. An Essay on the Nature and
Significance of Economic Science. Robbins L. (1932). 37. Mauscular Work .
Fatigue and Recovery. Crowden C. P. (1932). 38. Pitman’s Commercial Atlas. of
the World. Rutter W. P. (1932). 39. The Common Sense of Political Economy
and Select :d Papers and Reviews of Economics. Wicksteed P. H. (1933). 40. The
Social Economics of Agriculture. Gee W. (1932). 41.  ses of Waste Materials:
The Collection of Waste Materials and their Uses for Human and Animal Food.
in Fertilizers and in Certain Industries 1914-1922. Bruttini A B. {1923). 42. Soviet
Economics (Trans. by M. Campbell). Ed. Dobbert G. (1933). 43. Reconstruction
and Education in Rural India. Premchond Lal. (1932). 44. What is Probable
Error. Tocher J. F. (1931). 45. Tables for Statisticians and Biometricians, Vol. I
and II. Pearson K. Ed. (1931). 46 The Indexing of Books and Periodicals.
Walsh J. W. T. (1930). 47. Readings in Library Methods. Arnett L. D. & Arnett
E.T. (1931). 48. Basic German for Science Students with Vocabulary and

* English Translations of the German Passages. Barker M. L. (1933). 49. Madras
District Gazetteer: Anantapur District. 50. Cuddapah Distriet. 5. Chingleput

District. Vol. ITI. (1933).
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B. Reports.

1. Detailed Administration Reports of the Agricultural Chemist, Mycologist
and Entomologist of the Dzpartment of Agricalture, Madras for 1932-33, 1(a).
Administration Report of the Department of Agriculture and Fisheries, Travan-
core, for the year 1931-32. 2. Annual Report of the Indian Central Cotton
Committee, Bombay for the year ending 3lst August 1932. 3. Report of the
Rothamsted Experimental Station for 1932. 4 Fourteenth Annual Report—
Agricultural Census 1933 of the Colony and Protectorate of Kenya. 5. Report
on the Agricultural Department Antigua for 1932. 6. Report on Higher Educa-
tion in the State of New York for the School Year Ending July 31. 1931. 7. Forty-
Second Annual Report of the Storrs Agricultural Experiment Station (Connecti-
cut) for the year ending Juune 30, 1930. 8. Forty-Third Annual Report of the
Storrs Agricultural Experiment Station (Connecticut) for the year ending June 30,
1931. 9. Annual Report of the Maine State Pomological Society for 1931. 10.
Report of the Hawaii Agricultural Experiment Station for 1932. 11. Summary
Report of Progress of the Maine Agricultural Experiment Station for 1932, 12,
Abstract Proceedings of the Twenty-Sixth Meeting of the Indian Central Cotton
Committ:e, Bombay held on the 2nd and 3rd February 1933. 13. The Hokkaido
Imperial University Calendar for 1933-1934.

C. Bulletins, Memoirs &ec.

14. Tamil Sayings anl Proverbs on Agriculture. Mad. Agri. Dept Buil. 29.
1933 New Series: 15. Spraying of Coffee in South India. 16. Annual Report of
the Cofee Scientific Officer, 1932-33. Mysore Coffec Expet. Stn. Bull. 9,10. 17.
Flora Arabica—The Botanical Exploration of Arabia. Recordsof Bot. Surv. of
Indian Vol. VIII—No. 5. 18. Registration of Earth Current with Natural Elect-
rodes. India Msteorol. Dept, Mem. Vol. XXVI, Part 1. 19. Coir—Report on the
Attributes and Preparation of Cocoanut Fibre. 2). Banana Storage —An Account
of Recent Investigations into the Storage Behaviour of Several Varieties. Imp.
Mark. Brd. Pub. Nos. 71, 72. 21. West Cambridgeshire Fruit Growing Area. Eng.
Mini. Asri. & Fish. Bull. 67, 22. Some Cultivated St. Lucia Soils. Eng. Imp. Bur.
Soil. Sci. Tech. Comm. No. 4. 23. The Determination of the Inorganic Colloidal
Constituents of Soils. 24. Winogradsky’s Soil Plaque Method for Determining
the Nutrient Requirement of Soils. 25. Pollen Analysis. 26. Wo-k at Rotham-
sted Experiment Station. 27. The Problem of the Pakihi lands of New Zealand.
28. The Measurement of Soil Colour. 29. Soil Research at the Imperial College
o° Tropical Agriculture, Trinidad. 30. Soil Research at the Waite Institute
Glen Osmond, South Australia. 31. Soil Research in Progress at Imperial Insti-
tute of Agricultural Research, Pusa. India. 32. Scil Research in Progress at the
Tmperial Research Institute of Ceylon. 33. Investigations relating to Soils and
Fertilizers at the Cawthorn Institute, Nelson, New Zealand. 34. Reclamations
of the Pontine Marshes, 35. Cajander's Taeory of Forest Types. 36. Sub-
in:igation. 37. The Work of the Chemical Section, Department of Agriculture,
Nigeria. 38. A Novel Container for Soil Monoliths. 39. Irrigation and Engi-
neering Problems in Sind. 40. (1) Saline and Alkali Soil Reclamation. (2) Sulpho
cyanide as a Weed Killer. (Extract). Eng. Imp. Bur. Soil. Sci. Monthly Letter Nos.
1,2,5,6,7.8,9,11, 14,15, 16. 17,18, 19, 20, 21, 22, 24, 41. A List of Insects with
their Parasites and Predators in Malaya. S.S.& F. M. S. Agri. Dept. Sci. Scr. Pub.
No.73: 42 Reports of th: Research, Economic and Agricultaral Education
Branches for the year 1932. S.S.& F. M. S. 4gri. Dept. Genl. Ser. Fub. No. 14. 43.
Economic Investigation into Live-Stock Farming in the Northern Transvasl,
1927-30. Union of S.Africa Agri. Dept. (Econ. Ser. No. 17) Bull. No. 121. 44. The
Wl.u’:e Grups or *Hardback Beetles” Injurious to Sugarcane in British Guiana.
British Guiana Agri. Dept. Ent. Buil.z. 45. Etiology of the Chocolate Spot
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Dissase of Broad Beans, Nsw South Wales Agi. Dept. Sci. Bull. 43, 46 Basic Law
for the Agricultural Reform. Spain Institute of Agricultural Reform Pub. 47.
Cotton Fibres. 11l Cell Divisions in the Epidermal Layer of the Ovule subsequ-
ent to Fertilization. Boyce Thompson Inst. for Plant Research Separate Vol. 5—2.
43. Properties and Uses of Calcium Cyanamide. Boyce Thompson Inst. Profes-
sional paper—Vol. 1—24. 49. Rice Growingin the United States. A Preliminary
Report. Iowa State College Pub. April 1933. 50. Tree Planting, Soil Blasting,
Tree Rejuvination, other Farm Uses. Hercules Powder Co., Pub. 51. Dryingon
the Farm. Brit. Crop. Driers Ltd. Pub. 52, A Contribution to the Knowledge of
Regeneration in Higher Plants. Hokkaido Imp. Univ. Jrl. Facuity of Agri. Vol.
XXXV—~Pt 1. 53. The Control of Fungus Diseases. Cyprus Agri. Dept. Buil. 1
(Mycol. Series). 54. Picking, Grading and Packing of Citrus Fruits—A Guide for
Exporters. Cyprus Agri. Dept. Bull. No.2 (Horti, Series). S5. Range Grasses of
Hawaii. 56. Survey of the Physical Features that affect the Agriculture of the
Kona District of Hawaii. 57. Cane Molasses in Poultry Rations. Hawaii A.E.S.
Bull, Nos. 65, 66, 67. 53. Experiments with Fertilizers on Cocoanut Palms and
Variation in Palm Productivity Porfo Rico A. E 8. Bull. No.34. 59. Vitamin D
in the Nutrition of the Dairy Calf. Wisconsin A. E. S. Res. Buldl. 115. 60. Solar
Water Heaters. Florids A. E. S. Buil. 68. 61. Cotton Root Development in
Certain South Louisiana Soils. 62. Retail Prices of Fertilizer Materials Cornell
and Mixed Fertilizers. Louisiana A. E. S. Bull. Nos. 232, 545. 63. Terracing to
Control Erosion—A Profitable Farm Practice. Kansas A. E. S. Extn. Bull. No. 70.
64. The Influence of Various Systems of Grape Training on Fruit Production.
65. The Relative Value of Different Carriers of Phosphorus. 66. The Pectic
Constituents of Tomatoes and their relation to the Canned Product. 67. Does
Tile Drainage Pay? 68. The Effect of Sulphur on Soils and on Crop Yields.
69. Environmental Factors Influencing Wheat Production in Maryland. 70.
Physiological Shrinkage of Potatoes in Storage. 71. Fertilizer Studies and the
Production of Sweet Potatoes. 72. Organization and Management of Maryland
Farms—Piedmont Plateau Region. 73. Economic Efficiency of the Farm Layout
in Maryland. 74. Taxation in Maryland with Special Reference to Agriculture.
Maryland A. E.S. Bull. Nos. 250, 289, 291, 295, 296, 297, 303, 311, 337, 338, 339 75.
Agricultural Land Classification and Land Types of Michigan. 76. The Michigan
Pear Industry: Its Status and Trends. 77. Experimental Studies in Feeding
Fattening Lambs. 78. Spraying and Dusting Potatoes in Michigan. 79. Motor
Truck Marketing of Michigan Livestock. Michigan A.E.S. Spl. Bull. Nos. 231,
232, 233, 234, 235. 80. A Study of the Ash Constituents of Apple Fruits During
the Growing Season. 81. The Uses of Formaldehyde Dust in Growing Seedlings.
82. Roadside Marketing of Agricultural Products by Ohio Farmers. 83. Control
of Alternaria Blight of Ginseng with Bordeau Mixture and Injuries Accompany-
ing its use. 84. Sources of Market Milk and Butter-fat in Ohio. 85. The
Potato Scab-gnat, Pnyxia Scabiei (Hopkins). Okio. A. E. S. Bull. Nos. 579, 520, 521,
522, 523. 524. 86 Viability of Eggs and Larvae of the Apple Maggot. 87. Bacte-
riological Studies of a High Temperature, Short-Time Pasturiser. 88. Notes on
the Species of Apples 1. The American Crabapples. 89. Chromosome Numbers
in Aneuploid Apple Seedlings. New York A. E. S. Tech. Bull. Nos. 206. 207, 208, 209.
90. New or Noteworthy Fruits. 91. Abnormal Enlargment of Peas From Plants
afiected with Root-rot 92, Seme Carbohydrate Changes in Shelled Green Peas.

93. Experiments with Commercial Nitrogenous Fertilizers on Apple Orchards.
94, Evaluation of Applications of Lime-Sulfur for the Control of Apple Scab.

95. Raspberry Growing in New York State Cultural Practises and Disease Con-
trol. 96. The Laboratory Detection of Bovine Mastitis. 97. Codling Moth
*Control. 98. Sterilization of lce Cream Freezers. Now Yo-k 4. E. S. Buli. Nos.
620, 621, 622, 623, 624, 625, 626, 627,628. 99. Farming Systems for Eastern Washing-
ton and Northern Idaho. Idaho A. E S. Eull. No. 244. 100 Lead and Arsenic
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Spray Residue Removal from Apples. Idaho A. E. S. Tech. Bull. 286. 101.. Effect
.of Manufacturing and Preserving Processes on the Vitamins of Cranberries. 102.
The Effect of Certain Crooping Systems o1 the Yield and Quality of Havana
Tobacco. 103, The Significance of Length of Biological Laying Year in Produc-
tion Breeding. Masszchusstts A. E. S. Bull. Nos. 296,297, 293. 104. Studies in the
Genetics and the Cytology of Ustilago avenae and Ustilago.levis. Minnssota A.
E. S. Tech. Buli. Nc. 87  105. Relation of Variations in the Human Factor to
Financial Returns in Farming. 105. Filling Silos with the Field Ensilage Har-
vester 107. Crop Investigations on Sandy Lands. 108. Crop Investigations on
Peat Lands. Minnesotas 4. E.S. Bull. Nos. 288, 29), 291,292, 109. (1) Szed Trans-
mission and Sterility Studies of Two Strains of Tobacco Ringspot. (2) A Virus
Disease of Delphinium and Tobacco. (3) A Virus Disaase of Plum and Peach.
110. The Resistance of Certain Red Clovers and Alfalfas to Leafhopper Injury.
Kentucky A. E. S. Res. Bull. Nos. 327.329. 111. Soils and Fertilizer Experiments,
Experimant Station Farm, Lexington. Kentucky A. E,S. Bull. No 331, 112, (1)
Winter versus Summer Feeding of Corn to Heavy Steers Finished on Grass. (2)
Wheat as a Fattening Feed for Yearling Steers. Kentucky A. E. S. Bull No. 332.
113. Infections of Fetuses and Foals. 114. The Comparative Effect of Muriate
and Sulphate of Potash on the Composition and Quality of White Burley Tobacco.
Kentucky A. E. S. Res. Bull Nos. 333, 334. 115. Changss in Quantity and Composi-
tion of Fat in Hogs Fed a Peanat Ration followed by a Corn Ration. 116. Effec-
tiveness of the Swine Sanitation System in the South. 117. Character and
Behaviour or Organic Soil Colloids. U. S. Agri. Dept. Tech. Bull. Nos 368, 374, 377.
118. Farm Blumbing. 119. Strawberry Diseases. 120. Beef Preduction on the
Farm. 121. Feeding Dairy Cows. 122. Milk for the Family. U.S. A. Farm.
Bull. Nos. 1426, 1458, 1592, 1626, 1705,

D. Circulars, Leaflets &c.

123. Cotton Research in the Punjab. 124. Some Problems of Cotton Grow-
ing and Its rotation crops in the Central Provinces and Berar and the work
hitherto done on them by the Botanical Section, Nagpur, and at the Akola Farm,
under the auspices of the Indian Central Cottor Committee, Bombay. 123. The
Improvement of Broach Cotton Research Work conducted at the Government
Farm, Broach, Ind. Cent. Cotton Com. Pub. 127. Wire Fencing for Grassland.
Eng. Mini. Agri. & Fish. Adv, Leaf. 186. 128. The Grading of Western Australian
Timbers ; Report on, and Suggested Specifications for, the Grading of Jarrah and
Karri based on Investigations in 1932. 129. Investigations on the Buffalo Fly
(Lyperosia exigua de Meij), Australia Council for Sci. & Ind. Res. Pamphlet No. 41,
43. 130. Design Factors Affecting the Strength and Regidity of Wooden Crates.
131, Tests of Varieties and Strains of Large-seeded Virginia-Type Peanuts.
132. The Survival of European Corn-Borer Larvae in Barns and Other Storage
Places. 133. Three Bacterial Spots ot Tomato Frujt. 134. Grades of Peat and
Muck for Seil Improvement. U. S. Agri. Dept. Cir. 236, 272, 281, 282, 290. ~

E. Reprints.

135. The World Rice Situation in June 1933. 136. Factors affecting Infec-
tion of Wheat Heads by Gibberella Saubinetti. 137. Sclerotia-Forming Habits of
the Cotton Root-Rot Fungus in Texas Black-Land Soils. 138. Artificial Trans-
mission of Sugarcane Mosaic. 139. Inheritance of Fusarium Resistance in

Brussels Sprouts and Kohlrabi. 140, Effects of Chlo ine, Bromine and Fluorine
on the Tobacco Plant.

F. Englis}: Translations of Original Articlesin Russian. (Imperial
Agricultural Burean.) _ .

b 141. Komarov:— Origin of Cultivated Plants, (Abr. Trans) 142. Hilte-
randt :~ Full Summary of Sesame. 142, Hiltebrandt :—Geographical Distribution
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of the Economical Characters of Sesame and the Utilization of its World
Assortment under the conditions of U.S.S.R. 1933. 144. Hiltebrandt:— Full
Summary of Sesame. (Sesamum Indicum 1.)—another article. 145. Popova:—
The Castor Bean in Central Asja. 146. Kappert:— On the Evaluation of Dihy-
brid-Mendelian Ratios in Linkage Studies,

NOVEMBER 1933

A. Books.

1. Fertilizers and Food Production on Arable and Grassland. Keeble F. (1932).
2. Fruit cultivation in Ceylon and South India. Taylor F, (1933). 3. A Consoli-
dated Record of the Field Experimental Works carried out by the Department of
Agriculture in the Central Provinces between 193)-1930. Atuen R. G. (1933),
4. The Genetics of Cattle—(Reprint from Bibliographia Genetica—Vol. X}.
(1933). 5. Studies in Determinate Evolution. (Reprint from Ohijo Journal of
Science. 1929-1933). Scha ffuer J. H. (1933). 6. The Evolution of the Class Insects.
Tillyard R. J. (1930). 7. Handbook of Study and Travel for Indian Students
going abroad. Ranganadham P. D. (1932) 8. The Layman's Law Guide. Sequeira
A.C. (1932). 9. Madras District Gazetteers—Nilgiri District—Vol. lIl. Madras
Gout. Pub. (1933). 10. Interest Calculation Tables and Ready Reckoners for use
in the Account Offices. India Govt. Pub. (1933

B. Reports.

1. Report of the Department of Industries, Madras for the year ending 31st
March 1933. 2. Annual Report of the Royal Botanic Garden and the Gardens in
Calcutta and of the Lloyd Botanic Garden, Darjeeling for the year 1932-33. 3.
Report of the Botanical Survey of India for 1931-32. 4. Annual Report of the
Kenya Colony and Protectorate—1932. 5. Report of the Minister of Agriculture
of the Province of Ontario—1932. 6. Report of the Agricultural Department
St. Kitts-Nevis—1932. 7. 15th Annual Report of the Federal Board for Voca-
tional Education—1931. 8. 16th Annual Report of the Federal Board for Voca-
tional Education for 1932. 9. Fourty-Fourth Annual Report for the tiscal year
ending June 30, 1932 of the Arkansas Agricultural Experiment Station  10.
Annual Report of Wisconsin Agricultural Experiment Station for 1931-1932
(Facts for Farmers). 11. Annual Report of the Extention Service—College of
Agriculture—University of Wisconsin for 1932, 12. Annual Report of Delaware
Agricultural Experiment Station for the Fiscal year ending June 30, 1932, 13.
Progress Report of Alaska Agricultural Experiment Station for 1932. 14. Bien-
nial Report of Utah Agricultural Experiment Station for July 1, 1926—June 30,
1928. 15. Biennial Report of Utah Agricultural Experiment Station for July 1,
1928—June 30, 1930. 16. Biennial Report of Utah Agricultural Experiment
Station for July 1, 1930—-June 30, 1932.

C. Special Publications.

17. Vegetables of New York: Peas of New York. New York A. E.S. Pub.
Vol. 7—Part 1. 18. Vegetables of New York: Beans of New York. New York
A E S. Pub. Vol. I-—-Part. II. 19. Bibliography of Tropical Agriculture 1932.
Rome Internationol Inst. of Agri. Pub. 1933. 20. Report of the Committee of
Definitions: The Problem of Marketing Terminology. Natms Bull. Pub. by
National Asso. of Teachers of Marketing & Advertising. 21. Ventilated Storage for
Potatoes. Penna Marble Lab. Pub. 22. The Egyptian Agricultural Review: The
Agricultural and Industrial Exhibition Special Number. Egypt Mini. Agri. Pub.
23, A Survey of Recent Work of the Department in relation to its bearing on
Agricultural and Horticultural Practice.—~March 1933. Univ. of Bristol. Dept. of
Agri. & Horti. Pub. 24. The Progress in Forest Entomology and Protection
against Forest Insects. U. S. Agri. Dept. Senate Document No. 12—Separate No. 28,
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D. Bulletins, Memoirs &ec.

25, Tamil Sayings and Proverbs on Agriculture, 26. Insects Injurious to
Vegetable and Flower Plants in South India. Madras Agri. Dept. Bzfll. Nos.29and 34
of 1933. 27. The Foundations of Yarn--Strength and Yarn Extension. 28. A Note
on the Early History of Cotton. 29. Ginning Percentage and Lint Index of
Cotton in relation to the Number of Cotton Fibres per Seed, the Effect of Envi.
ronment on Ginning Percentage and the Determination of Unit Fibre Weight,
Indian Cent. Cott. Comm. Tac't. Ser. Nos. 7, 12, 13—Bulil, Nos. 12,17, 18. 30. A Com-
parison of Some Methods of Testing the Breuking Strength of Single Cotton
‘Fibres. 31. Studies in the Sampling of Cotton for the Determination of Fibre
Properties. 32. The Weight per Inch of Fibres of Different lengths, and the
Numbers of Fibres of Different Lengths per Seed, for each of the Standard Indian
.Cottons. 33. The Foundations of Yarn Strength and Yarn Extention 1II—The
Clinging Power of Cotton. 34, Studies in the Sampling of Cotton for the Deter-
mination of Fibre Properties. 35. Fibre Length Irregularity in Cotton. Indian
Cent. Cott. Comm. Technological Bull. Ser. B. Nos 5,6,7,8,10,16. 36. Spinning
Tests on Mixings of Long Staple and Short Staple Indian Cottons. 37. Techno-
Jogical Report on Banilla Cotton, 1930-32. 38. Variation in the Moisture Cont-
ent on Baled Indian Cotton with Atmospheric Humidity. 39. Technological
Reports on Standard Indian Cottons—1933. 40. Testing of Indian Cottons for
Quality at the Technological Laboratory. Indian Cent. Cott. Comm. Technological
Bull. Ser. A. Nos. 20, 22, 23, 24, 25. 41. A Further Note on the Colorimetric Esti-
mation of Humic Matter in Mineral Soils. Imp. Bur. of Soil Sci. Monthly Letter
No. 45. 42, Grazing: Papers read at the Meeting of the British Association for
the Advancement of Science at Leicester on September 11th, 1933. 43. Technique
Employed in Grassland Research in New Zealand. Imp. Bur. Plant Genetics
Herbage Plants Bull. Nos. 10, 11. 44. Recent Researches on Helminth Immunity.
Imp. Bur. Agri. Paras. Pub. 1933. 45, Studies on the Transport of Carbo-Hydrates
in the Cotton Plant: III. The Polar Distribution of Sugar in the Foliage Leaf.
Trinidad Cotton Res, Stn, Ment, Ser. B. Physiolcgy. 46. Merino Wool Classing and
Hints on Shed Work. 47. Fruit Production in the Union: The 1931-32 Deciduous
Fruit Export Season. Union of S. Africs Agri. Dept. Bull. Nos. 117, 122.
48. Methods for Preserving Plants in their Natural Form and Colour. Egypt Mini.
Agri. Tech. & Sci. Bull. No. 124. 49. Some Observations on the Citrus Industry of
Palestine, with reference to Application of Improved Methods to the Citrus
Industry of Cyprus. Cyprus Agri. Dept. Bull. No.1 (Horti. Ser.). 50. Factors
affecting the Price of Rice 51. Pima Egyptian Cotton in Irrigated Rotations at
‘the Yuma Field Station, Bard, Calif. 52, A Classification of North American
Agallian Leaf Hoppers. 53. Microbiological Studies of Salt in Relation to the
Reddening of Salted Hides. 54, Observations on the Thermal Death Points of
Anastrepha Ludens (Loew). U.S. Agri. Dept. Tech. Bull. Nos. 297, 369, 372, 383, 400.
54(a). The Rough-Headed Corn Stalk Beetle in the Southern States and its Con-
trol. U.S Agri. Dept. Farmers' Buil. No. 875. 55. The Composition of Soybean
Plants at Various Growth Stages as related to their Rate of Decomposition and
Uses as Green Manure. Missours A. E. 8. Res. Buil. No. 173. 56. Factors in the
Organization and Successful Operation of Louisiana Rice Farms, 1930. Louisiana
A. E. 8. Bull. No. 233. 57. Farm Mortgage Foreclosures in Minnesota. 58. Diseases
affecting Moose. Minuesota A.E.S. Buil. Nos.293,294. 59. Utilization of Agri-
cultm.-al Wastes and Surpluses. Jfowas A. E. S, Vol. XXXI—No. 43. 60. Approved
Practices for Peanut Growers. North Carolina A. E. S. Bull. No. 281. 61, A Study
of Certain Economic Factors in relation to Social Life Among Oklahoma Cotton
Farmers. Okiahoma A, E. S. Buill. 211. 62. Farm Lighting Systems. Kahsas State
College Bull. Vol. XVI—No. 7. 63. Sorghum Production in Kansas. Kansas State
Collsge Bull, 265. 64. The Effect of Fertilizers, Crop Rotation and Weather
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Conditions on the Anchorage of Corn Plants. Virginia A. E. 8. Tech. Bull. 46. 65.
Reaction Studies of Delaware Soils. Delsware A. E. S. Bull. 155. 66. The Mecha-
pism of Buffer Action in Soils. Delswars A.E.S. Bull. 166 & Tech. No. 11. 67.
[nsurance of Farm Families. Michigan A.E.S. Tech. Bull. 133. 68. Population
Trends in Michigan. 69. Trends in Cherry Production in Michigan. Mickigan
A. E. S. Spec. Buit. Nos. 236, 237. 70. Muck Soil Management for Onion Produc-
tion. Michigan A.E.S. Extn. 123 71. The Influence of Nitrogen in Soil on
Azofication. 72. Mutual Irrigation Companies in Utah. 73. Snow-Melting
Characteristics. Utah A. E.S. Bull. Nos. 185, 199, 231 (Tech.). 74. Biology and
Countrol of Citrus Insects and Mites. 75. Seasonal Changes in the Chemical
Composition of Range Forage and their relation to Nutrition of Animals. 76.
Tests of Farm Organization in the Turlock Area. 77. The Composition of
Canning Tomatoes 78. The Vegetable Weevil. 79. Supply, Demand, and
Prices of California Peaches, 80. Chemical Control of the Garden Centipede,
Scutigerella Immaculata. 81. The Economic Signifiacnce of Tree Size in Western
Sierra Lumbering. 82. The Effect of Current Interruption in Electrical Incuba-
tion. California A. E. S. Bull. Nos. 542. 543. 544, 545, 546, 547, 548, 549, 550. 83.
Variation in Citrus Seedlings and their Relation to Root-Stock Selection. 84,
Variation in the Yields of Fruit Trees in Relation to the Planning of Future
Experiments. 85. Transmission eof Carrot, Parsley, and Parsnip Yellows by
Cicadula Divisa. 86. Injurious Effects of Manganese and Iron Deficiencies on
the Growth of Citrus. 87. Plant Buffer Systems in Relation to the Absorption
of Bases by Plants. 88. Vaccination of Swine Against Tuberculosis with Calmette-
Guerin Culture, BCG. 89. Deterrent Effect of Artificial Light on the Codling
Moth. 90. Field Observations on the Beet Leafhopper, Eutsttix tenullus, in
California. 91. The Use of Arsenical Compounds in the Control of Deep-rooted
Perennial Weeds. 92. Reproduction without Males in Aseptic Root Cultures of
the Root-knot Nematode. Development of the Root-knot Nematode as affected
by Temperature. 93. A Comparison of Aonidiclia Aurantii, and Aonidiclla Citrina,
including a Study of the Internal Anatomy of the latter. 94. The Biology of
Bean Thrips. Hilgardia Vol. 7, Nos. 1,2,3,4,5,6,7, 8,9, 10, 11, 12. 95. The Com-
position of Dairy Products in Six New Jersey Townships. 96. Farm Taxation
in New Jersey. 97. Feather Development in Barred Plymouth Rock Chicks. 98.
Vireos, Cuckoos, and Shrikes of New Jersey. 99. A Comparison of the Pollution
and Natural Purification of the Connecticut and Delaware Rivers and the Brandy-
wine Creek. 100. Factors Afiecting the Use of Nitrate and Ammonium Nitro-
gen by Apple Trees. 101. Analyses of Materials sold as Insecticides and Fungi-
cides during 1932. 102. Analyses of Commercial Fertilizers. Fertilizer Supplies,
and Home Mixtures for 1932. 103. Results of Seed and Legume Inoculant Inspe-
ction for 1932, 104. Analyses of Commercial Fertilizers and Ground Bone;

Analyses of Agricultural Lime. 1932. 105. Proceedings of the New Jersey Lacd

use Conference. 106. Attracting Winter Birds to the Garden and Home Grounds.

New Jersey A. E. S. Bull. Nos. 506, 532, 543, 544, 543, 547, 548, 549, 550, 551, 552, 553.

107. - Mastitis. 108. County and Township Taxes in New Jersey. 109. Spray-

ing Recommendation for Apples. 110. Honey—Its Use in Cookery. 111. Raise
your own Food on the Farm. 112. Farm Profits and Factors Influencing Farm

Profits on 55 Dairy Farms in Warren County. 113. Factors that Affect the Fat

Content of Milk. 114. The Possibilities of Part-time Farming. 115. Minor.
Enterprises for Part-Time Farmers. 116. Canning Vegetables and Fruits for

Winter. New Jersey A E. S. Extn. Bull. Nos. 100, 101, 102, 103, 104, 105, 106, 107,

108, 109.

E. Circulars, Leaflets &c.
117. The Making of Rain-watered Compost Manure from Farm Wastes.
Indove Inst. of Plant Ind. Leafiet No.2, 118. Woolly Aphis. Eng. Mini, Agri.
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& Fish. Adv. Leaf. No. 187. 119. Australian Export Apple Cases. Australia Coun,
Sci. & Ind. Res. Pomph. No.45. 120. Frog eye Disease of Tobacco. Ausiralia
Tobacco Investigation Pamphlel No. 2. 121. United States Grades, Color Standards,
and Packing Requirements for Honey, 122 Orchard Insects of the Pacific
Northwest and their Control. 123. Effects of Time of Planting and of Fertilizer
Mixtures on the Curly-Top Resistant Sugar-Beet Variety U. S. No.1 in Idaho,
124. The Katahdin and Chippewa Potatoss. 125. The Commercial Storage of
Fruits, Vegetables, and Florists’ Stocks. 126. Portable Refrigeration Chambers
for Studying Cold Resistance of Plants in the Field., 127. Fight Grasshoppers
by Plowing Stubble. U. S. A. Aeri. Dept. Cir. Nos, 24, 270, 273, 276, 278, 285, 302.
128. Improving Cattle in Areas freed of Ticks. 129 Cross Blocking Sugar
Beets by Machine. 130. Huron Tomothy. 131. Injury to Buildings by Termites.
U. S. 4. Agri. Dept. Leaflet Nos. 51, 97, 99, 101, 132. Abstracts of Bulletins 442-473,
Circulars 61-66 and other Publications during 1932. Texas A. E.S. Cir. No. 68,
133. Disinfectants and Disinfection. 134. Care of Milking Machines. Wiscon-
sin A, E. S. Csr. Nos. 256, 259. 135. Dry-Farming in Utah. 136. Tomato Culture
in Utah. 137. Annual Summary of Publications. Utah A.E.S. Cir. Nos 27, 63,
700. 138, Suggested Method for Treating Chlorosis. 139. Floriculture. 140,
Poisoned Bran Bait for Grasshoppers and Cutworms. 141, A New Rabbit Repell-
ant for Protection of Young Orchards. Utah A. E. S. Mimeograph Sheet. Nos. 23,
43, 55, 73. 142, State Laws Concerning the Sale of Seeds and Legume Inoculants.
143. Swine Management. 144. Some Poisonous Plants of New Jersey. 145,
Facts about 36 Varieties of Peacbes. 146, Winter Feeding of Dairy Heifers,
147. Clothes Moths and Carpet Beetles, 148. House Ants. 149. Commercial
Fertilizers and Soil Acidity. 150, The Septic Tank. 151. Horse Feeding. 152,
Sweet Clover as a Soil Improvement for Crop Orchards. 153. Rapidly Growing,
Succulent Branches on Young Apple rees Trend to Form Narrow Crotch Angles
with the Trunk. 154. New Jersey Standard for Classifying the set of Fruit Buds
upon Peaches. 155. Pyrethrum : Its Value in Exterminating Insects. 156, Rote-
none: Its Insecticidal Value. 157. Classification of 135 Varieties and Species
of Peacbes and Nectarines on Basis of Fruit Bud Set at New Brunswick. 158,
Cranberry False Blossom. 159. Movable Hog Houses. 160. Sheep Feeding.
161. Blossom-End Rot of Tomatoes. 162. Rust of Apples. 163, Corn Smut.
164. Establishing a Strawberry Planting. 165. Orange Rust of Blackberry and
Raspberry. 166. Cabbage Yellows. 167. Bacterial Wilt of Sweet Corn. 168.
Increasing the Vitamin D Content of Milk. 169. Amount of Mulch Material
Required by Apple Trees. 170, Elberta and its Selfed and Chance Seedlings
Lack Hardiness. 171. The Care of Evergreens. 172, China Asters. New Jersey
A, E. S. Cir. Nos. 248, 259, 261, 262, 263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273,
274, 275, 2176, 277, 278, 279, 280, 281, 282, 283 284, 285, 286, 287, 288, 289.

F. Reprints.

173. Coqtributions to Some Aspect of Gene-Type Analysis of the Garden
Bean. 174. Propagation of Equisetum from sterile aerial shoots. 175. The
Produaction of Vestigial and Sterile Sex-Organs through Sex Reversal and Neutral
Sesual States. 176. Saving Time and Storage in Breeding Sugar-Beets. 177.

. l?rainage of Land Overlying an Artesian Basin. 178. Some Effects of Wound-
ing Onion Bulbs on Seed Production. 179. Methods of Alleviating Water Short-
ages on Irrigation Projects. 180. Rainfall and Crop Yields. 181, A Practical
System of Soil Diagnosis—Sorghums of all Kinds.

G. Translations. (United States Bureau of Plant Indu<try.)

182.. (1) On Fertilizing Fibre Plants. ~(2) The Fertilizing Effect of Single
Inorganic Materials on Fibre Plants.
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DECEMBER 1933
A. Books.

1. The Technique of Artificial Insemination. Imup. Bur. Animal Genstics Pub,
'(1933). 2. Diseases of Plants (A Dissertation). [J.C. Fabricius. (1926). 3. Obser.
vations on the Rust of Grain (1767) tr. by P. P. Pirone. F. Fontana. (1932). 4.
Taxation of Income in India. V. K. R. V. Rao. (1931).

B. Reports.

1. Report on the Operations of the Department of Agriculture, Madras
Presidency for the year 1932-33. 2. Report of Subordinate Officers of the
‘Department of Agriculture, Madras for 1932-33. 3. Satistical Tables relating to
Banks in India—1931. 4. Index Numbers of Indian Prices—1861-1931. 5. Agri-
cultural Statistics of India—1930-31, Vol.l. 6. Administration Report of the
Department of Agriculture, British Guiana for the year 1932.

C. Bulletins, Memoirs &c.

7. Report on the Manurial Experiments Carried out in Burma by the Agri-
cultural Department from 1912-13 to 1930-31. Burnis Agri. Dept. Bull. No. 29. 8.
The Influence of Climate on Yield Variations. Imp. Bur. of Sod. Sci. Trans. 9.
Beginnings of Co-operative Grain Marketing. U. S. A. Feders: Farm Board Pub
10, Co-operative Marketing of Farm Products. 11. Dairy Products: Guide for
Organizing Dairy Co-operative Marketing Associations. U. S. A. Federal Farm
Board Bull. Nos. 10, 77. 12. Increasing the Color of Cranberries after removal
from the Vines. N. Jersey A. E. S. Bull. 504. 13. Pocrous Hose Irrigation. Michi-
gon A. E.S. Extn. Bull. 133. 14. Price Movements of Agricultural Products:
Diagrams of Monthly Gold Prices from 1927 to 1933. E. M. B Statistics & Intelli-
gence Branch Pub. 15, On the Tempsrature of Atmospheric Layers in the
neighbourhool of the Soil. (In French). Spsci Pub.



ADDITIONS TO THE LIBRARY, JANUARY 1934

A. Books.

1‘: The Trees of New South Wales. dnderson, B. H. {19 2). 2. Research in
Transportation in relation to Agriculture—Scope and Method. Biock, J. D. Ed.
(1933). 3. Plant Breeding in Soviet quon. Imp. Bur. Plant Genetics Publication
No.13. (1933). 4 A Class Book of Botany. Dutta, A.C. (1933). 3. Critical
Notes on C. D. Darlington’s * Recent Advances in Cytology ”. Belling. J. {(1933).
6. A Bibliographical Monograph on Plant Genetics--1900-1929 (2nd Edn. Revd.
and Enlarged). Motsuura, H. (1933). 7. Influence of Manures on the Wilt
Disease of Cajanus Indicus Spreng and the Isolation of Types resistant to the —
Disease (Ind. Sci. Monograph No. 7). McRae, W. & Shaw, F. J. F. (1933). 8. The
8ilk Industry of Japan, (Ind. Sci. Monograph No.8). Ghost C.C. (1933). 9.
Census of India—Madras Report and Tables. (1 Set). (1932). 10. India in 1931-32.
(1933). 11. Alphabetical List of Villages of the Madras Presidency (Corrected
up to Sept. 1930). (1933). 12. Madras District Gazetteers—Statistical Appendix
to Madura, Bellary and Trichinopoly Districts. (1933).

B. Reports,

X 1. Madras Agricultural Station Reports for 1932-33. 2. Season and Crop

Report of the Madras Presidency for the Agricultural year 1932-33. 3. Annual
Report of the Imper@gﬂouncxl of Agricultural Research for the year 1932-33. 4.
Report on the Administration of the Meteorological Department of the Govern-
ment of India in 1932-33. 5, Proceedings of the Twentieth Indian Science Con-
gress, Patna, 1933 (Third Circuit).

C. Bulletins, Memoirs &c.

6. A Collection of Telugu Sayings and Proverbs Bearing on Agriculturé,
Madras Agri. Dept. Bull. No. 31. 7. Testing and Selection of Commercial Wood
Preservatives, Indian Forest Bulletin No.§—7933. 8. Lucerne: Its Ecological
Position and Distribution in the World. Imp. Agri. Bur. Herbage Pub. Ser. Bull.
No.72. 9. Poultry Keeping on the Ganeral Farm. 10. The Culture of Fish in
Ponds. England Mini. Agri. & Fish. Bultetin Nos. 8, 72. 11. Rice in British
Guiana—1927-1932. Britis!s Guiona Agri Dept. Rice Bull. No. 1. 12. Physiological
Factors affecting the Fruiting of Cotton with Special reference to Boll Shedding.
Arigons A. E. S. Tec's. Bull. No. 46. 13. Grain Sorghums in California. Cualiforuis
A.E.S. Cir.74. 14 Weeds of the Pineapple fields of the Hawaiian islands.
Hawnii Univ. Res. Pubn. No. 6. 15, Vegetable Insects. and their Control. Cansds
Agri. Dept. Bull. 161—New Ser.

" D. Translatior. .

16. On the Complex of Factors Governing Sexual Reproduction in Millet by
Dogushin, D. A, 17. Sorghum by L. Pynaert.



Departmental Notifications.

Gazette Notifications. M.R.Ry. Rao Bahadur T. S. Venkatraman Avl, Soil
Physicist, Madras, on other duty under the Government of India to be Deputy
Director of Agriculture in the [. A. S. in an existing vacancy with effect from
24th October 1933, in the chain of arrangements made consequent on the retire-
ment of M. R. Ry, Rao Bahadur C. Tadulinga Mudaliar Avl Mr A. Chinna-
thambi Pillai, Officiating Assistant Director of Agriculture. Guntur, to officiate
as Assistant Director of Agriculture, Coimbatore. Mr. A. Gopalakrishnayya
Naidu, Upper Subordinate to officiate as Assistant Director of Agriculture,
Guntur. Dr A. Subba Rao, M A., M. Sc., D. Sc., is selected for appointment {0
the temporary post of Soil Physicist. Mr. C. R Srinivasa Ayyangar, Superint-
endent, A. R. S. Maruteru, to be special Officer for the study of Rice trade. Mr.
K. Venkatrama Ayyar, Superintendent, A. R.S. Pattambi to be Superintendent,
A. R, S. Maruteru. Mr. M. C. Cherian, A. D. A. and Offg. Lecturer in Entomology
to be Lecturer in Agriculture, without prejudice to his officiating appointment
as Lecturer in Entomology.

D. A’s Office Orders. Mr. T. K. Mukundan whose offg. appointment as Upper
Subordinate, Agriculturel section, (Vice Mr. M. C. Menon on leave) terminates
on 13th Febrnary 1934, will continue to officiate from 14th February till further
orders, Vice Mr, A. Chinnathambi Pillai on other duty. Cousequent on the re-
version of Mr. K. Govindan Nambiur, Upper Subordinate, Agricultural section,
I1I grade to a provisionally substantive post. Mr. V. Satagopan Ayyangar, Upper
Subordinate Agricultural Section, IV grade will be provisionally substantive in
the IV grade from 3rd January 1934.

Promotions. The following promotions are ordered in the Upper Subordinate
'-service, Agricultural Section. with effect from 13—4—33: from V grade to IV
garde :— (1) Mr. P. Gowrisankara Ayyar, (2) Mr. A. M. Muthiah Nattan.

Transfers. Mr. R. Govindaramayya, A.D., from Il to V circle. Mr. V. K.
Appaji, Upper Subordinate under training at the A. R, S. Aduturai to IV circle as
F. M. Palur. Mr. K. Balaji Rao, A. F. M. Hagari, to be A.D. Hospet. Mr T.
Krishna Reddy, A. D., Hospet to be A. D., Gooty.

Leave. Mrx. S. Suryanarayana, A.D., Parvatipuram J.a.p. on M. C, for two
months from date of relief. Mr. B. N. Padmanabha Ayyar, F. M Maruter L. a. p.
. for three months from 1-—-2—34, Mr. M..P. Narasimha Rao, A, D., Kaikalur, 1. a.p.
on M. C. for three months from 8—2—34. Mr. S. P. Fernando, A. F. M. Koilpatty,
extension of L. a. p. on M. C. for two months from 8—-2—34. Mr. V. Panduranga
Rao, Assistant, Millets Section 1. a. p. for two months from 13—+2—34.



The Ramasastrolu—Munagala Prize, 1934,

1, The prize will be awarded in July 1934,

2. The prize will be in the form of a Medal and will be
awarded to the member of the Union who submits the best
account of original research or enquiry, carried out by him op
" any agricultural subject.

3. The subject matter shall not exceed in length twelve
foolscap pages, type-written on one side,

4, Intending competitors should notify the President or
Vice-President of the Madras Agricultural Students’ Union not
later than the 15th May the subject of the paper which they pro-
pose to submit, and the paper should be sent in so as to reach the
President or Vice-President, Madras Agricultural Students’ Union
not later than the 1st June 1934, with a covering letter showing
full name and address of the sender. The author’s name should

‘not be shown on the paper, but should be entered under a nom
de plume.

5. Four type-written copies of the essay should be sent in.

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

7. Papers submitted will become the property of the Union,

and the Union reserves to itself the right of publishing all or any
of the papers.

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

9. Any further particulars may be obtained from the
President or Vice-President, Madras Agricultural Students'
Union, Lawley Road, P.0O., Coimbatore.




ADDITIONS TO THE LIBRARY, FEBRUARY 1934
A. Books.

1. Fream’s Elements of Agriculture. (12th Fdn.). Biffen, R. H. Ed. (1932).
2 Farm Tractors. Stone, A. A. (1932). 3. Progress in English Farming VII—
Thbe Flexibility of Farming. Bridges, A. (1933). 4. Financing the Farm. Orwin,
C.S. (1933). 5. The Causes and Phases of the World Economic Depression.
League of Nations Pub. (1931). 6. Year Book of Agricultural Co-operation.
Plunkett Foundation Pub. (1933), 7. Veterinary Obstetrics and Zootechnics,
Beeman, H, N. (1932). 8. Elementary Histological Technique for Animal and
Plant Tissues. Holder, J. T. (1931). 9. How Plants get their Names. Kailey, L. H,
(1933). 10. Evolution, Heredity and Variation. Cutler, D. W. (1932). 11. The
Pneumatic System of Plants espzcially Trzes. Macdougal, D. T. & Wurking, E. B.
(1933). 12, Root Development of Vegetable Crops. Weaver, . C. & Bruner, W. E.
(1927). 13. Bacteriology. Tanner, F. W. (1933). 14. The Newer Knowledge of
Bacteriology and Immunology. Jordan, E 0. & Falk, 1.8. (1929). 15. Labora-
tory Outlines in Bacteriology. Norton, J. F. & Falk, 1. 8. (1926). 16. A Text
Book of General Bacteriology. Jordon, E. 0. (1933). 17. Physiology of Bacteria.
Rahn, 0. (1932). 18, Diptera—Vol. 1IV—Anophalini. (Fauna of British India
Series). Christoprers, S. R. (1933).

B. Bulletins, Memoirs &e.

1. Fruit Survey Report: A Report on Present Condition and Prospects of

Fruit Growing Industry in H, E. H. the Nizam’s Dominions. Hydcrabad Agri.
Dept. Rull. No. 8, 1933. 2. The Improvement of Grassland. 3. Rations for Live
Stock. 4. Cabbages and Related Green Crops. 5. Onions and Related Crops.
Eng. Mini. Agri. & Fish. Bull. Nos. 3, 48, 53, 69. 6. Investigations on the Standardi-
zation of Citrus Trees by Propagation Methods. 7. Problems of Fruit Tree
Nutrition; Possible Lines of Approach. Imp. Bur. of Fruit Production Tech.
Cosun. Nos. 3,4. 8. Fertilization and Crop: Summary of the Results obtained
from Field Experiments with Fertilizers. Imp, Bur. of Occasional Paper No. 2. 9.
Problems of Animal Nutrition and Animal Husbandry in Northern Nigeria. Imp.
Bur. of Animal Nutrition Tech, Comsm. No. 4. 10. The Influence of Root-Stocks on
the Texture and Flavour of Orange Fruits. S. Australic Agri. Dept. Bull. No. 276.
11, Effects of Stress Conditjons on the Cotton Plant in Arizona. U.S. Agrs.
Dept. Tech. Bull. No. 392.

C. Leaflets, Circulars &ec.

12. American Tobacco Types: Uses and Markets, U.S. A. Agri. Dapt. Cir.
No. 249. 13. The Kestrel. 14. The Turnip Gall Weevil. 15. Gooseberry Cluster-
Cup Rust. 16, Wireworms. Eng. Mini. Agri. Fish. Adv. Leaf. Nos. 192, 196, 198, 199.

D. Translations.

17. Vernalization of Agricultural Plants by T. D. Lyssenko (Two Articles).



Departmental Notifications.

Gavetle notifications. Mr. S, Dharmalingam Mudaliar, Assistant, Paddy Section,
Qoimbatore, to officiate as Superintendent, A. R, S. Maruteru, vice Mr.C. R.
Srinivasa Iyangar on other duty. The posting of Mr. K, Venkatarama Iyer to
Matruteru is cancelled. Mr, C. Vijayaraghavacharya, Assistant, Millet Section,
has been posted as Superintendent of the Dairy Farm scheme at Hagari. Mr.
R. Swami Rao, officiating Superintendent, Central Farm, Coimbatore, 1. a. p.
without M. C. for three months from date of relief.

Postings. “The following officiating appointments are ordered in the Madras
Agricultural Subordinate servic-class I, Upper subordinates, iii grade ip the scale
of Rs, 75—714/2—105 with effect from 28th March 1934. (1) Mr. V. Venkatadri
Reddi B. Sc. Ag. to officiate as Upper subordinate, Agricultural Section, till
further orders, vice Mr. A. Gopalakrishnayya Naidu Garu on other duty, to report
to duty at Guntur. (2) Mr. Muhamad Obaidulla Shah B. Sc. Ag., to officiate as
Upper subordinate, Agricultural Section till 14th May 1934, vice Mr. K. P. Sankunni
Menon on leave, to report to duty at St. Thomas Mount.

Promotions. Mr. S. R. Srinivasa Iyangar, Upper subordinate Agricultural
Section, IV grade is promoted to iii grade, provisionally with effect from 28th
March 1934-vice Mr. K. Ramanujacharya seconded.

Transfers, Mr. P. S. Athmarama Iyer, F. M. Central Farm, Coimbatore, is
transferred to V circle. Mr, S. Sundaram, permanent Assistant, Cotton Section,
and temporary Assistant Chemist, in the Madras pempheres and Physiological
scheme is transferred to Koilpatty as temporary Assistant in the Madras Fodder
Cholam Scheme. Mr. D. Shanmuga Sundaram Pillai, A, D. Central Depot, Madura,
is transferred to A. R.S. Koilpatty. Mr. V. K. Kunhunni Nambiar F. M, Nileshwar
ii Station is transferred to Kasargod vice Mr. K. W. Chakrapani Marar on leave.
Mr. P. K. Kannan Nambiar A. F. M. Kasargod is fransferred to Nileshwar
ii Station. N

» Leave. Mr. R. Sabrahmania Iyer, Agricultural Instructor. Borstal school,
Palamcottah, is granted L a. p. for 3 months from date of relief. Mr. V. Viswa-
natham, A. F. M. Central Farm, Coimbatore, . a. p. for three months from 10th
April or date of relief. Mr. V. Panduranga Rao, extension of 1. a. p. for one
month from 13th April. Mr. P. S. Narayanaswami Iyer, Assistant, Entomology
Section, extension of 1. a. p. on M. C. for 6 weeks. Mr. K. W, Chakrapani Marar
F. M. Kasargod, 1. a. p. for 2 months from 16th April or date of relief.
Mr. K. V. Sheshagiri Rao, A. A. D. Allagada, extension of 1. a.p. on M. C. for
three months and 5 days from 6th March. Mr. K, S. Krishnamurthi Iyer, A. D.
Cuddalore, 1. a. p. for 2 months from 5th May. Mr. Bhairy Shiva Rao, A D.
Madanapalle, 1. a. p. for 2 months from 1st May. Mr. S. Muthuswami Iyer, F. M,
Palur, 1. a. p. for three months from 15th April. Mr. M. P. Gowrisankara Iyer,
A. D. Papanasam, 1. a. p. for two months from 16th April.



The Rainaéastfulu—Munagala Prize, 1934,

1. The prize will be awarded in July 1934.

2. The prize will be in the form of a Medal and will be
awarded to the member of th2 Union who submits the best
account of original research or enquiry, carried out by him on
any agricultural subject.

3. The subject matter shall not exceed in length twelve
foolscap pages, type-written on one side.

4, Intending competitors should notify the President or
Vice-President of the Madras Agricultural Students’ Union not
later than the 15th May the subject of the paper which they pro-
pose to submit, and the paper should be sent in so as to reach the
President or Vice-President, Madras Agricultural Students’ Union
not later than the 1st June 1934, with a covering letter showing
full name and address of the sender. The author’s name should
not be shown on the paper, but should be entered under a nom
de plume. '

5. Four type-written copies of the essay should be sent in.

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

7. Papers submitted will become the property of the Union,
and the Union reserves to its=lf the right of publishing all or any
of the papers.

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

9. Any farther particulars may be obtained from the
President or Vice-President, Madras Agucu]tural Students’
Union, Lawley Road, P.O., Coimbatore.




ADDITIONS TO THE LIBRARY, MARCH 1934.

" A. Books.

1. Science and the Weather. Litile, W. B. (1933), 2. Farm Tractors.
Séons, A.A. (1932). 3. Gardening with Herbs for Flavour and Fragrance.
Helen, M. Fox. (1933). 4. Sugar Industry and Labour in the United Provinces.
Agarwala, R, D. (1933) 5. Plantation White Sugar Manufacture, tr. by J. P,
Ogilvie, Harioff, W. H Th. (1913). 6. Farm Accounts in the Puajab 1931--32,
(Board of Economic Inquiry, Punjab Publication No. 32). Kartar Singh, S. (1933).
7. An Economic Survey of Naggal. (Board of Economic Inquiry, Punjab Publi-
cation—Village Surveys 5). Sher Singh, (1933). 8. An Economic Survey of the
Haripur and Magagarh Talugs. (Board of Economic Inquiry Punjab, Publication
No.9). Bhai Mul Raj. (1933). 9. Research in Transportation in relation to
Agriculture. Black, J. D. Ed. (1933). 10. An Introduction to Geology :~-Vol. [—
Physical Geology. Vo), li—Historical Geology. Scott, W. B. (1932). 11, Plants
Useful to Man. Robins, W. W. & Ramalay, F. (1933). 12. Gramineae (Maydeae--
Paniceae) Flora of Tropical Africa, Vol. IX—Part 6. Prain, D. (1934). 13. Index
Kewensis—Supplement No. 8. 1926—193). (1933). 14. Biology in Education,
Crowther, J. G. Ed. (1933). 15. Recent Advances in the Study of Plant Viruses
Smith, K. M. (1933). 17, The Senses of Insects. Eltringham, H. (1933). 18. Co-
leoptera Lamellicornia—Fam. Scarabaeidae—Sub. Fam. Euchirinae—Phaenomer-
inae. {Genera Insatrum Fac. 195). Ohaus, F. (1933). 18, Plant Parasitic Nema-
todes and the Diseases they Cause. Goodey, T- (1933). 19. Enzyme Actions and
Properties, tr. by R, P, Walton. Waldschmidt-Leitz, E. (1929). 20. pil and Its
Practical Application. LaMotte,F. L. Etc. (1932). 21. Science in the Changing
World. Mary Aduoms Ed. (1933). 22. Electrical Year Book—1934. (1934).
23. Mechanical World Year Book--1934. (1934). 24. Gazetteer of the Ramnad
District—Vol. 111—Statistical Appendix. (1933), 25. Gazetteer of tbe Guntur
District. Vol. [II—Statistical Appendix. (1933).

B. Reports,

1. Reporis of the Experiment Stations of the Empire Cotton Growing
Corporation for 1932—33. '

C. Bulletins & Pablications.

2. Beekeeping: A Subsidiary Occupation for the Ryots. Mysore Agri. Dept.
Ent. Ser.~Bull. No. 10. 3. Grassland Research in Australia—-Imp. Bur. Plant Gene-
tics Herb. Plants Bull, 14, 4. The Manuring of Veg table Crops. England Mini.
Agri. & Fish Buil. No 71. 5. A Study of Claypan Soils. U.S. A, Agri. Dspt. Tech.
Buliatin No 399. 6. Factors Affecting Experiment Error in Field Plot Tests with
Corn. Iows 4. E. S. Res. Bull. 163. 7. Notes on the Natural Color Preservation
of Phillppine Plant—Materials for Museum or Exhibition Purposes. Philippine
Univ. Nat. and App. Soi. Bull.—Vol. 111, No. 1, July 33.

D. Translations.

8. Investigation of the Paddy Seedling Decay in Formosa by Kaneyoshii
Sawada. 9. The Influence of Untimely Cold Weather Development of Grain and
the Yield in Rice. 10. Full Summary of Karyo-Systematic Investigations in the
Family Gramineae by Avdulow, N, P.



| UNIVERSITY OF MAD
B. Sc. Ag. Degree Examination Question

{(New Regulations).
FIRST EXAMINATION

1. AGRICULTURE
(Wednesday, 4th April. 7 A. M. to 10 A. M.)

Only six questions are to be onswered.

1. Discuss the theory of the formation of deep laterite soils as found on the
West Coast, agd detail the weathering agencies responsible.

2. What are the effects of the incorporation of large quantities of organic
matter on (a) a sandy soil, and (b) a ¢clay soil ?

3. Trace the influence of rainfall and climate on the farming practices of
the West Coast as against those in the district of Coimbatore.

4, Enumerate the difficulties which may be met with in producing a good
deep tilth on a heavy soil as against a Jight one.

5. Sketch and name the various parts of a mechanical seed-drill.

6. Sketch the essential parts of (a) a Coimbatore district wooden plough, and
(b) a double-handled iron plough with beam.

Name the parts and briefly describe the functions of each.
7. What are the factors which influence climate ? Indicate their importance.

8. Discuss the importance of weather forecasts to the farmer, and the
methods vou would adopt so that forecasts reached the farmer in time to be of
valie to him.

2. BOTANY
(Wednesday, 4th April. 1 P.M.to4P. M)
Only six questions are to be answered. Questions 4 and 7 are conpulsory.

1. Describe, with sketches, the structure and the germination of a seed of
Lablab, and compare it with that of Maize.

2. Give a brief asccount of the various kinds of ‘Inflorescence’, with exam-
ples and drawings.

3. Enumerate, with sketches, the various kinds of tendrils you have examin-
ed. Explein of what part of the plant each is a modification, and how each
functions.

4. Write a short note on the morphology of cabbage. Explain why the leaves
of the * heart® are of lighter colour, sweeter taste, and more tender texture than
the external ones.

5. What are meristematic tissues? Give an account of those found in a
dicotyledonous stem. =

6. Explain the changes that take place in the pucleus when a cell undergoes
division '

7. Mention the important characteristics of the families, Solanaceae and
Cucurbitaceae, and describe botanically auy well-known plant in either of them.

8. Write short notes on:—Cladode, Syconium, Phellogen, Cystolith, Calyp-
trogen, Velamen, Cyathium, Vivipary, Synergidae, and Thyrsus.
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3. CHEMISTRY
(Thursday, 5th April. 7. A. M. to 10A. M)
Only six questions are 1o be answered.

1. Explain, with examples, (a} saturated and unsaturated compounds, (b) open
and closed chains, and (c) constitutional and molecular formulae,

2. (a) How would you prepare a specimen of iodoform in the laboratory?
What happens when it is boiled with caustic soda ?

() How would you ascertain the purity of a sample of chloroform ?

3. Describe the preparation of acetone from calcium acetate, and show what
light this reaction throws on the constitution of acetone. What are the
characteristics of the ketones as a class?

4. How is glycerine prepared on a large scale? Give its impGftant properties
and its uses in industries.

5. A substance isolated from a plant has the cmpirical formula CHO, and its
molecular weight is 90. it is an acid and forms soluble salts with potassium, and
sodium, and insoluble salts with calcium and lead. It is completely oxidized
by potassium permanganate in acid solution. but is uraffected by dilute nitric
acid. What are the conclusions 'vou would draw from these facts as to its nature?
What would be the effect of strong sulphuric acid on this substince ?

6. What are the various forms of lactic acid known ? How is their existence
explained? Give the sources from which they can be prepared.

7. Describe any method of preparing methylamine. Show how amines
resemble ammonia. Indicate how primary, secondary, and tertiary amines can be
distinguished.

8. Explain the meaning of the term ‘phenol’. Describe the preparation of
* carbolic’ acid from coal tar, and expluin why the substance is called an acid.

4, ZOOLOGY
(Thursday, 5th April. 1 P.M.to4 V. M)

Ounly Six questions are to be answered.

1. What do you understand by the terms Jower and higher animals? What
are their chief similarities and differences? Explain, with the help of diagrams,
the main differences in structure between a cockroach and a rabbit.

2. Describe how the following animals perform the function of respiration:—
a crab, a grasshopper, a spider, a fish, and a bird.

) 3. Classify the following animals into their respective groups, and state in a
lm-e or two, what you know of each :— cuttle-fish, guinea-worm, chameleon, leech
flying fox, turtle, tick, oyster, Peripatus, and Opalina.

4, Expla'in 'c]early what you understand by the terms :—abiogenesis, bilateral
symmetry, mimicry, natural selection, and metamorphosis.

5. Des'cribe briefly the structure and arrangement of the organs of an insect
c9ncerned im the act of feeding, pointing cut the main differences found among
different kinds of insects

6. Discus:ss the impo;tant points in the homologies of the body segments in :~
a prawn, a spider, a centipade, and a grasshopper.

'{. Write a brief account of parasitism found in the animal kingdom. POiBﬁ“g&
out its effect on the individual and its economic importance.

8. Write short notes on:—termites, jellyfish, tapaworm, millipadss, and larva



i
(New Regulations)

SECOND EXAMINATION
1. AGRICULTURE~PLANT HUSBANDRY I
(Wednesday, 4th April. 7 A. M. To 10 A. M)
Only five questions are to be answered. Quastion 3 is compulsory.

1. What is compost? How does it differ from poudrette? Explain how
both are made and state to what crops, and in what quantities they can be
applied.

2. What are rotations and mixtures? In what ways do they differ? What
are their relative advantages ?

3. From your experience of plot cultivation at the College farm, which type
of land would you prefer to have—dry, garden, or wet? Give reasons for yeur
choice. How many acres of the type of land you choose would you need to keep
you in reasonable comfort ? What would you expect to get out of it per annum?

4, What are the various immprovements that you can suggest in the cultivation
of any two of the following :—coco-nut, potato cotton and ragi?

Wh 1t advantages will these improvements give to the ryot adopting them?

5. What is the difference between hay and silage ? Describe how either is
made, and_ﬁestimate the cost of making 10 tons of the same.

6. What are the ingredients in the following manures; to what crops can
they be applied, and in what doses ; what is the price of each per ton :—bonechar
super, niciphos, muriate of potash, superphosphate, castor cake, nitrolim and
guano ?

7 The sources of irrigation for sugar-cane are a well, a tank, and a channel.
What are the irrigetion charges in each case till the crop matures ?

1. AGRICULTURE. PLANT HUSBANDRY II
(Wednesday, 4th April. 1. P. M. To4 P. M)
Only five questions are to be answered. Question 2 is comjulsory.

1. How are alkaline soils formed? Discuss briefly the methods of reclam-
ation.

2. Classify the three m»>st important oil-seeds in the Madras Presidency.
Detail methods and cost of cultivation, and profits, of the most important.

3. Five tons of unrotted paddy straw were ploughed under in a field of garden
land on the Central Farm, Coimktatore. How would the appliction affect the
growth of (a) chotam, and (2) sunnhemp, sown immediately after the straw was
ploughed under ? -

4. Discuss the advantages and disadvantages of bare fallows in crop
production. ;

5. Discuss the economic importance of any one of the following hill
cr-ps :—tea, coffee, and potato.

6 Make up a mixture of concentrated manures, showing the amounts of
each you would use, to give the following amounts of plant food per acre :—6) 1b.
of nitrogen (half as nitric nitrogen and half as organic nitrogen); 54 1b. of
soluble phosphoric acid ; and 50 1b. of potash.

+ 7. A well has just been dug in the corner of a six-acre block of sandy soil.
Illustrate and discuss the lay-out of permanent and temporary channels which
you would adopt, so that losses by seepage will not be too high and the cost of
preparing the channels not too heavy.
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(Old and New Regulations.)

SECOND EXAMINATION (New) & PART | (Old)

{Common to Part I under Old Regulations and Second Examination under
New Regulations)

2. AGRICULTURAL ENGINEERING
(Thursday, 5th April. 7 A.M. to 10 A.M.)
Only six questibus are to be onswsred. Question 2 is compulsory.

1. (a) Describe briefly an indigenous water-lift with which you are familiar,
and determine its efficiency. -

(6) Work out the cost of raising 1,000 gallons 0% water through a height of
one foot, by means of the lift described by you. (Assume any values you
require for the purpose, but state your assumptions clearly.)

2. It is proposed to instal a 16 h. p. horizontal oil engine on a well in the
Coimbatore district for pumping water for irrigation. 'Design a sunitable engine
house and furnish necessary dimensioned sketches for the same, so 1hat any ryot
could build it to your design. .

3. Prepare an estimate of cost for the roof of the engins house in Question 2.

4. What is the function of a governor in an engine? Explain clearly, with

sketches, how it works. Can an engine be worked without a governorr: Give
-
rzasons for your answer

5. What are the importznt qualities that a lubricant should possess? What
determines mainly the choice of a lubricant for a given purpose ¢ Could ground-

nut oil be used for lubricating the internal parts of an oil engine? Explain your
answer.

6. A plot of 1and is in the shape of a quadrilateral ABCD. Length of AB is
400 yds., BC is 650 yds.. CD is 1,305 yds., D4 is 920 yds., and AC is 2,580 ft. Find its
area in acres.

7. Describe briefly the Dumpy Level or any other level with which you are
familiar, and explain clearly Low you would test and adjust it for field work.

8. What is meant by the term ‘water table’? What are the causes which
affect the water table in any locality ?

3. AGR.CULTURAL ZOOLOGY
{Thursday, 5th April. 1 P. M. to 4 P. M)
Only SixX questions are to be onswered. Question 1is contpulsory

1. What are social insects ? Give a brief summary of the life-history and
habits of any social inscct you know, putting out its economic importance, if any.

2. What do you understand by the term * animal tropisms’ ? Describe briefly
any such tropisms you know, prevalent among insects, and discuss their economic
importance, if any.

3. Explain clearly, with the help of examples, the meaning of the following
ternrfs when used in connexion with insects i—protective adaptation, ecdysis,
fumigation, myiases, locust, entomophaga, hypermetamorp' osis, and hibernation.

4. Classify the following forms into their respective groups or families, and
exPlain the economic importance, if any, of each i—sawfly, mealworm, Crysopa
cricket, bollvs{orm. suvul-puchi, tick, ladybird, eriworm. and Thrips .

5. Describe the more important features in the life-histories of the following

z{llnilx:nals i—the ox bot blister beetle, malaria germ, potter wasp, and the liver
uke.
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6. Write what you know of the biological methods of pest control, with spe-
cial reference to South India.

7.. Wr'ite brief notes on i—Strepsiptera, trap crops, galls, cut-worms, pebrine,
soorai, white grubs, and eel-worms.

8. ) Give 2 very brief account of the important insects affecting the castor
plant in South India under the following heads :—

(a) name and family of insect;

(b) nature and extent of damage done ;
(c) alternate food plant;

(d) natural enemies ; and

(e) control measures you would suggest.

4 ANIMAL HYGIENE
(Friday, 6th April. 1 P.M.to4P. M.
Only six questions are to be enswered. Questions 4 and 8 are compulsory.

1. Enumerate the ferments contained in the pancreatic juice of the ox, and
discuss the role of each in digestion.

2. Give the actions, uses, and doses of the following drugs in cattle:—
(a) nux vomica, (b) turpentine, and (c) eacalyptus oil.

3. Describe the symptoms and treatment of any three of the following :—
(a) spirochaetosis in the fowl, (5) ringworm in the calf, (c) dislocation of the
patella in the ox, and (@) parasitic bronchitis in the sheep.

4. Mention the diseases that are communicable to man from farm animals,
and, in respect of any two of them, explain in detail how you would arriveata
definite diagnosis,

5. Describe either rinderpest, or black-quarter, as regards aetiology, animals
susceptible. mode of infection, methods of diagnosis, and immunology.

6. Describe the rumen of the ox, and define its position in the abdominal
cavity.

7. What are the objects of castration? Describe the method of castration
you would prefer for cattle in the ficld. indicating your reasons for the choice.

8. Enumerate the common ailments of the cow, incidental to parturition, and
mention briefly under each how you would deal with it

(Old Rgulations)

PrRT 1
1. AGRICULTURAL BOTANY
(Wednesday, 4th April. 7, A. M. to 10 A. M)
Only six questions ore to be answered. Qusstion 4 is compulsory.

1. Draw rough sketches and describe (a) a mango fruit, (b) an inflorescence of
a coce-nut palm, (c) a potato-tuber, and (d) a radish.-

2. Contrast th2 structure of a green leaf and a mature seed.

3. Describe how the mineral nutrients and water are absorbed by plants.

4, Explain the process of respiration in plants, and describe an experiment
to illustrate the same.

5. Write short notes on :— (a) enzymes, (b) cytoplasm, (¢} karyokinesis. and
(d) mesophytes.

6. State the ecological factors which govern the distribution of plants, and
give examples to show how these factors operate.
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7. (a) What are the general ptinciples on which the systematic classification
of plants is based ? -
(b) To what families do the following plants belopg :—coffee, aloe, potato,
and betel ? .
8. Give the distinguishing characteristics of any two of the following:—
Compositae, Leguminosae, Graminaceae, and Euphorbiaceae.

2. AGRICULTURAL CHEMISTRY
(Wednesday, 4th April. 1 P. M.to4 P. M.}
Only six questions ore to be answered. Questions 1 and 8 ave compulsory.

1. How would you establish the constitutional formula of acetic acid ?

2. Describe the general methods available for preparing aldehydes, and give
the important reactions characteristic of the aldehyde group.

3. Write short notes on any four of the following:— (a) isomerism, (b) optical
activity, (¢) fractional distiliation, (d) diazo reaction, (e) substitution product,
and {{) unsaturation.

4. What are tae products of wood distillation ? How would you prepare
commercial and pure methyl alcohol from the distillate ?

5. What do you understand by the following terms with reference to soils:—
saturation capacity, hygroscopic moisture. retention of bases and pore space ?

6. What are the differences in the physical, chemical, and biological proper-
ties of sandy and clay svils ?

7. Give in outline any two methods of the mechanical anulysis of a soil,
mentioning the principles on which they are based. Of what use is the mechani-
cal analysis of a soil ?

8. State briefly the biological processes conmected with the breakdown of
carbohydrate material in the soil under aerobic and anaerobic conditions.

3. AGRICULTURE, I
(Friday, 6th April. 7 A. M. to 10 A. M.)
Only five guestions arc to be answered. Question 3 1s compulsory).

1. Classify the soils of the Madras Presidency. Discuss their origin. What
are the peculiarities of each type?

:2. Name the several instruments used for metenrolegical observations at the
Agricultural Coliege and Research Institute at Coimbatore. How are these
observations likely to be of use to the educated farmer ?

3. In a farm located in a black cotton soil district, a rainfall of 4 in. is
received during the third week in August. According to the cropping scheme,
two fields, each 5 acres in extent, are to be sown separately with sorghum and
cotton. Describe the steps you will take to get the fields ready for sowing, indi-
cating the various operations to be done till sowing is completed. - Write out a

cultivation sheet for each field, indicating the dates on which each operation is
performed, with costs, ‘

4. ‘G.ive examples of any cases where the ryots of this Presidency follow a
systematic rotation of crops. In regard to your own native district, describe, by
means of specific instances, how rotations can be profitably adopted by the ryot,
and state the advantages he will derive by doing so.

S. Comment on the truth of t

> he statement that canal irrigation is not an
unmixed blessing in this country, ¢

giving reasons for your opinion.
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6. (a) State the effect of the following operations on black soils :—
(i) ploughing deep too frequently ;
(ii) ploughing soon after a heavy rain ;
(iii) applying tank silt at 200 cartloads per acre ;
(iv) sowing after half an inch of rain.
() What will be the effects of the abova operaticns on sandy loams ?
7. Describe the methods of reclaiming land under the following conditions:—
(a) out of cultivation for ten vears;
(b) impregnated with salts injurious to vegetation H
(o) foul with deep-rooted weeds.

PART Wl
1 AGRICULTURAL BOTANY, 1
(Saturday, 7th April. 7 A. M. to 10 A. M.)
Only five questions ara to be answered. Questions 3 and T are compulsory.

1. Write what you know about the origin of cultivated plints.

2. Give an account of the typical adaptations of plants to conditions of
drought, both physical and physiological.

3. Describe in botanicil terms Arachis hypogoea, and trace the development
of its fruit. [llustrate your answer with diagrams.

4. What are weeds? Mention three indigenous and three introduced, trou-
blesome weeds, explaining how they spread, and suggesting means of control.

S. Classify the oil-yielding plants grown in South India, noting their families
and explaining from what part of the plant the oil is obtained, and how.

6. Now that prickly pear is being destroyed by the cochineal insect, what
suitable substitutes of live fence would you suggest to a farmer to protect his
crops, and how would you propagate them ¢

7. Hill roses do not ordinarily. thrive in the plains. With your knowledge
in gardening, what methods would you adopt to get them established ? Describe
the process fully in each case.

1. AGRICULTURAL BOTANY, IL.

(Saturday, 7th April. 1P. M. to 4 P. M)
Only five questions are to be answered. Question 4 is compulsory.

1. Write short notes on:—(a) segregation and recombination of factors, (b)
vegetative and sexual reproduction, and (c) linkage.

2. Explain the various methods of plant breedinz which you would adopt,
with a view to improve the yields of the following crops in the shortest possible
time:—(a) limes, (b) potatoes, (c) paddy, and (d} cumbu.

3. Name the organisms causing the following diseases, and describe the
methods of combating them :—(a) paddy-blast, (b) cholum-smut, (c) groundnut-
wilt, and (d) coconut bud-rot.

4. An average cultivator wants to improve the yield of groundnuts. Would
you advise him to practise ‘mass-selection’ or °‘pure-line-selection’? Give
reasons in support of your answer.

5. Explain, with suitable examples, what is meant by the alternation of
generations in plants. .

6. Explain, with examples, how the study of the life-history of a fungus helps

*you in the control of plant diseases.

7. Explain briefly the modes of reproduction in—(a) green algae, (b}

Characeae, and {c) ferns. ;
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2. AGRICULTURAL CHEMISTRY, L
(Monday, 9th April. 7 A. M. to 10 A. M,)
Only siX questions are to be answered. Question 1 is compulsory.

1. Mention the important contributions made to Agricultural Chemistry by
(a) Liebig, (b) Pasteur, aad (c) Lawes and Gilbert.

2. What do you understand by the terms *flocculation’ and ‘deflocculation’
as applied to soils? How are these brought about by farming operations ?

3, Explain fully the following terms:—(a) tilth, (b) soil acidity, (c) minimum
cropping value, and {d) limiting factors. as applied to manuring.

4. What is meant by alkaline soils? How are they formed, and how would
you ameljorate them ?

5. How would you estimate the total nitrogen in a sample of castor cake?
Explain fully the chemical changes in the several steps involved in the estimation.

6. Describe the sources and properties of sulphate of ammonia and nitrate
of soda. and indicate what considerations, apart from their market values, would
influence your decision as to which of them should be used on (a) a clay loam,
(b) a garden soil, (c) a swampy, paddy soil, and (d) a sandy loam.

7. Name the important indigenous concentrated ot¥ganic manures available
in South India, with the percentages of their predominent manurial constituents.

8. Explain fully the various changes that take place during the storage of
farmyard manure, -

2. AGRICULTURAL CHEMISTRY, II
(Monday. 9th April. 1P. M. to 4 P. M)

Only six questions are to be answered. Question 8 is compulsory.

1. What are essential oils? How are they classified ? Describe any method
of extracting essential oils. Give the properties of any two of them.

2. What is diastase? Where is it found? How is it extracted? What is its
function? Give the chemical changes brought about by the action of diastase on
starch. ’

3. (a) What s, in general, the precentage of albuminoids in leguminous seeds?

(b) How do oil-seeds differ from other seeds? Name one oil-seed, with
the percentage of oil contained therein, from each of the following classes :—
seeds yielding dryiug o0il, non-drying oil, and semi-drying oil. Give the uses to
which these oils are put.

4. Give a short account of starch in food. from the time it is taken up in the
mouth of an animal till it is finally disposed of. Mention the chemical changes
it undergoes and the agencies which bring about these changes.

_5. (a) What are the special requirements of the food of young growing ani-
mals as compared to grown-up animals ?

(b) Calculate the total enzrgy present in the following foodstuffs ;—

\ .
Wheat bron Maize siluge
(per cent.) (per cent.)
Ether Extract 400 290 -
Albuminoids “ 1443 -856
Soluble Carbohydrates 5702 - 43°14
Fibre . 11°85 30°40

6. (a) What is the ‘ utility of feeding standards'? Give the principles under-

lying any one of the feeding standards you have studied.
P
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(b) How is the digestibility co-efficient of a foodstuff determined ?
) (3] Hovs" would you find out the net avaiiable energy of any foodstuff ?

‘What information would you require in this calculation ¢ '

7. (a) Give t%]e effects of (i) lactic ferment, and (ii) butyric ferment on milk.

) {b) What is sterilization of milk ? How is it done ? What is its effect on "

milk and the quality of milk ?

8. Discuss the use of preservatives in butter. Mention the preservatives
commonly known to be used in butter, What is the effect of added common sajt
on butter ? !

3. AGRICULTUR I
(Tuesday, 10th April. 7 A. M. to 10 A. M.}
Only six questions are to be answered. Questions 3 and 7 are compulsory.

1. Discuss the expenditure in bringing an acre of coco-nuts into bearing and
the probable profits when they are in full bearing.

2. For what purposes is seed selection practised, and what are the two main
methods ? .

3. (a) What are the important points to be looked for in a dairy cow?

] {b) How would you feed a cross-bred dairy cow for 4 gallons of daily milk
production ?

4. Discuss the relative advantages of hay and silage in (a) prepatat{on, and
(b) feeding to live stock.

5. What kinds and amounts of manures would you advise a farmer to apply
fas a substitute in the place of 10,000 b, of farmyard manure? .

6. What difficulties does the small farmer fsce in maintaining high quality
cows and in breeding his own bullocks from them? Suggest methods of over-
coming them.

7. (a) what is meant by ‘duty of water’? What is the duty when 2 inches
depth of irrigation is required every seven days?

(b) Give in detail calculations to show the area which 6 mhotes will
irrigate to a depth of 134 inches in eight hours under Central Farm conditions.

8. Discuss the economics of seed production of the following green manure
crops in any district you are familiar with, and explain in detail under what con-
ditions you would grow them :—(a) daincha, (b) sunnhemp, and (c) kolinji.

3. AGRICULTURE, II.
(Tuesday, 10th April. 1 P. M. to 4 P. M)
Only five questions ave to be answered. Duestion 3 is compulsory

1. What is meant by ‘experimental error’? What steps would vou take to
minimize it? What part does randomization play in modern experimentation,
and what are its merits and demerits?

2. The crop specialist gives you three strains of cotton which, he considers,
are an improvement on the ryot’s crop. What stages should these strains pass
through before you can espect any one of them to replace the local variety?

3. In the neighbourhood of the College Farm there is a holding of 250 acres
consisting of 100 acres-of dry, 50 acres uf wet, and 5C acres of garden land. in
which cropping normal to the locality is followed. Wrat is the equipment in

.permanent labour and in live and dead stock needed for running the farm, and
what is the capital required for wages and moaintenance for one year? Explain
how you would distribute human and animal Izbour, and the methods you would

employ to maintain the farm most efficiently.
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4. Caleulate the cost of cultivation of, and the gross and net returns obtain.
able from, any two of the following crops:—sugar-cane in Vizagapatam, chillies
in Guntur, paddy in Malabar, tobacco in Madura, gogu in Godavary, and sunnemp
in Tinnevelly.

5. Discuss the facilities which exist in South India for marketing any one of
the following :—cotton, rice, fruits, and eggs. What, in your opinion, should be
the lines along which improvements could be effected to enable the producer to
derive the greatest benefit ?

6. What are crop cutting experiments? What nse can you make of them?
Describe how they should be conducted, taking paddy as an example,

7. Give some examples of certain products which the agriculturist now calls
waste and which can be utlized for his benefit. Describe how they can be made
useful and at what cost.

4. AGRICULTURE—ESSAY
{Wednesday, 11th April. 7A. M. to 10 A. M)
Write an essay on -
Either, The forces that contribute to the increase and decrease of mational
food-supply. \
Or, What developments in agricultural science and agricultural practice,

including production and marketing, do you censider of greatest importance to
agriculture in India at present?

—————

The Ramasastrulu—Munagala Prize, 1934.

1. The prize will be awarded in July 1934.

2. The prize will be in the form of a Medal and will be awarded to the
member of the Union who submits the best account of original research or
enquiry, carried out by him on any agricultural subject.

3. The subject matter shall not excced in length twelve foolscap pages.
type-written on one side,

4. Intending competitors should notify the President or Vice-President
of the Madras Agricultural Students’ Union not later than the 15th May
the subject of the paper wnich they propose to submit, and the paper
should be sent in so as to reach the President or Vice-Prsident, Madras
Agricultural Students’ Union not later than the 1st June 1934, with a cover-
ing letter showing full name and address of the sender. The author's name
should not be shown on the paper, tut should be entered under a nom de
plume.

5. Four type-written copies of the essay should be sent in.

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

7. Papers submitted will become the property of the Union, and the
Union reserves to itself the right of publishing all or any of the papers.

8. All references in the paper to published books, reports or pﬂpéi‘s by
other workers must be acknowledged.

9. Any further particulars may be obtained from the President or

Vice-President, Madras Agricultural Students’ Union, Lawley Road, P.O.,-
Coimbatore.




ADDITION TO THE LIBRARR) A RRIL 1934

A. Books.

1. Meteorology. Piston, D.S. (193 ). 2. The Art of FIGWer Affangement
in Japan. Sadier, A. Z. (1933). 3. Research in Marketing Farm Products—~Scope
and Method. Black, J. D., Edn. (1532). 4. A survey of the Marketing of Fruit
in Poona. Gadgil, D. R. and Gadgd, V. R. (1933) 5. Principles and Practice of
Farm casting with Farm studies. Pa#i, P. C. (1933). 6. The Course and Phases
of the World Economic Depression—revised edition, League of NationsgPublica-
tion. (1931). 7. Socialits Planned Economy in the U. S. 8. R. (1932). 8. Methods
of Statistical Analysis in the Social Sciences. Davis. G. R. and Crowder, W. F.
(1933). 9. Chemical investigations of t e Tobacco Plant. Vickery, H. B., etc.
(1933). 10. Our changing world view. Smuts, J. C., ¢tc. (1932). 11. The Living
Universe. Voung Husband, F. (1933). (2, Classified Catalogue Code. Ranga-
nathan, S. R, (1934).

B. Reports.

1. Annual Report of the Indian Lac Research Institute for 1932-33. 2. Mysore
Agricultural Calendar for 1934. 2(a). Report for the British Association for the
advancement of science—1933. 3. Annual Report of the Agricultural Depart-
ment, British Guiana for 1932. 4. Annual Report of the Agricultural Depart-
ment, Palestine for the years 1931 and 1932

C. Bullstins.

1. Preliminary Studies of important crops in the Bombay Decean in the
Post-war Period, Bombay Agri. Deptt, Bull. 768. 2. Fruit Productions: Seft Fruits,
Min. of Agri. & Ministry Bull. 4. 3. Soil, Vegetation and Climate. Imp. Bur.of
Soil Science Tech. Commn No. 29. 4. Soils and Fertilisers. Reprint: Reports of the
Progress of Applied Chemistry, Vol. XVIII, 7933. 5. Practical Kiln-Drying. Depts.
of Scientific and Industriol Research Forest Products Research Special Report No. 3.
6. Citru Fruit Prospects in Nyasaland. Deptt. Agri. Nyasaland Protectorate Bull.
No. 8 (ncw Ser) 7. Economic investigation into Livestock Farming in the
Northern Transvaal, 1927-30; Part I, the Lowveld Area. Deptz Agri. Unfon of S.
Africa ; Econ. Series No. 718. 8. Effict on subsequent yields of storing cut seed
potatoes at different temperatures and humidities. U. S. Deptt. Agri. Tech. Bull.
No.394. 9. The world situation in oils and oilseeds. Foreign Agri. Ser Washing-
ton. Reprint.

D. Leaflets.
Nitrogenous Fertilizers. Min. of Agri. and Fisheries Adv. Leaf. No. 111,



ADDITIONS TO THEZEIBRARY, MAY 1934
A. Books.

1. World's Grain Exhibition and Conference —QOttawa—Canada—Vol. [, Pro-
ceedings. (1933) 2. The Vegetable Products of Ceylon. Lewss, F. (1934). 3.
The Toxicolugy of Plants in South Africa. Steyn, D. G. (1934). 4. The Common
Trees of New Jersey. Iiick. J. S. (1929). 5. Farm Accountancy—Statistics for
1929—1930. Inter. Inst. of Agri. Pub. {1933). 6. Chinese Farm Economy. Bruck,
J-I. (193). 7. Farm Tenantry in the United States. Bizzoll, W. B. (1921). 8.
Intermediate Book Keeping —5th Edition. Subramenia Ayyar. (1930).

B. Reports.

1. Adiministration Reporf of the Madras Co-operative Department for 1932—
1933. 2. Report on Public lnstruction in the Madras Presidency for 19321933
3. Official Year Book of the Commmon Wealth of Australia—No. 26, 1933.

C. Memoirs, Bulletins and Special Publications.

4. Famine in the Madras Presidency. Mad. Gout. Pub. (1934). 5. Tha Indian
South West Monsoon and the Structore of depressions associated with it. 6. On
the Physical Characteristics of Fronts during the Indian South West Monsoon.
Mem Int. Met. Dep. V, 26/Parts 2,3. 7. Tree Planting Book. Amer. Trce Assn.
Pub, (1922), 8, The Fforastry Primer. Amer. Tree Asse Pub. (1933). 9, Biolio-
gr.\phy of Helminthology, for the year 1432, Imp. Bur. of Agri. Pavasit. Pub. (1934).
10. Denudation and Soil Erosion in Nyasaland by A. J. W, Horney. Nyasa Agri.
Dep. Bull. 17, (1934). 11. The Selection of Citrus Trees. its importance and Pro-
blems. Palestine Agri. Tor. & Fish. Ser. IV, No. 25. (1934). 12. Farm and Home
drying of Fruits and Vegetables. 13. Diszases of Cabbage and Related Plants.
14. lmportant Sugar-beet by-Products and their utilization. 15. Improving the
Farm Environment for wild life. 16. Judging Sheep. 17. Diseases and parasites
o; Poultry. 18. Adobe or sun-dried brick for Farm Buildings. Farmers’ Bull
Nos. 984, 1439, 1718, 1919, 1199, 1652, 1723, U. S. Agri. Dep. (1934). 19. Artificial
Drving of Rice on the Farm. 2) Windrowing qualities of Co 231 and other
varieties of sugarcane under Louisiana Conditions. 21. Farm Real Estate Situa-
tion, (1932—1933). Cir. Nos. 292. 304, 399, U. 8. Agri. Dep. Wash. (1933). 22. Polli-
nation and Blooming habits of the Persiun walnut in California. Tech. Bull. 387,
U. S Dep. Agri. Wasn. (1934). 23. The Flow of Water in Flumes. Tech. Bull. 393,
U.S. Dep. Agrr. Wash. (1933). 24. Effect on Subsequent yields of storing cut seed
potatoes at gifferent temperatures and humidities 25. Hydrion concentration
changes in relation to growth and ripening in fruits, Tcch. Bull. Nos. 394, 103,
U.S. Dep. Agri. Wash. (1934). 26. The Comparative Value of different colonies
of bevs for fruit pollination. Corncll Agri. Exp. Stn. Memoir No. 117, (1931). 27.
Social and Economiz Areas of Broome County, New York. 1928. Cornell Agri.
Exp. Stn. Bull. No. 559, (193%). 28. Economic Studies of Dairy Farming in New
York XI. 29. Studies in Plant Propagation. 30. Correcting the unproductive-
pess of Acid and Alkaline Muck Soils for the Growing of Vegetable Crops. New
York Agri. Exp. Stn. Bull. Nos. 562, 571, 572.  (3933) 31. The Relative Vigor and
Productivity of Potato Plants from Basal and apical sets. New York Statc Agri.
Exp Stn. Buli. No. 633 (1933). 32. Lysimeter Investigations. New York Stots
Agri. Exp Stn. Tech. Buil. 2712, (1933). 33. The effects of Mulched and Turned
Rye in the Green and Mature Stages on the Liberation of Plant Nutrients from
@ Silt Loam Soil. Vir. Polytech. Instt. Tech. Buli. No. 53. (1934). 34. Economic
Aspects of the Lwrade and Staple length of Cotton. produced in QOklahama. Okla-

dma Agri. Exp. Stn. Bull. No. 272. (1933). 35. Moisture and Fertility Relations
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of Subsoil Vsriations in Heavy Silt Loam Soil at Goodwell, Oklahama. 36. The
Economy of Soil Nitrogen under Semiarid Conditions. 37. Raw Organic Matter
Accumulations under various systems of culture. 38. Effect of Saline and Alka.
line waters on domestic animals. Oklshama Agri. Mech, & bxp. Coll. Bull, Nos. 214,
215, 216, 217. (1933). 39. Irrigation Investigations in Young Grapefruit orchards
on the Yuma Mesha. Arizona Agri. Exp. Stn. Tech. Bull. No. 37, (1931). 40. On
the Genetic Nature of Induced mutations in Plants. Missow ¢ Agri. Exp. Stn. Res,
Bull. No. 204. (1933). 41, Varieties of Rice for Texas, Texss. Agri. Exp. Stu.
Bull. No.485. 42. Farm Re-organisation and Management. Dokots Agri. Exp,

Stn. Bull. No. 273. (1933).

D. Reprints.

43. The Effect of Nitrate Supply on Transpiration Ratio in Plants by
L. A. T.Ballard: (Reprint from Aust. Jl. of Exp. Bio. & Med. Sc. Vol. XI,33)_
44. The Bacteriological Ozxidation of Sulphur in an Australian Soil, by Phyllis

M. Rountree (Reprint, Do. ).



ADDITIONS TO THE LIBRARY, JUNE 1934.
A. Books.

1. Introduction to Meteorology (Reprint). A. K. Das & B. N. Srivasthava-
(1933). 2. Weed Destruction by Sulphuric Acid Spraying. R. K. MacDowall.
(1933). 3. Diptera, Volume V, Fam Culcidae: Tribes—Megartinini and culicini.
P.J. Barraud. (1934). 4. The Inequality of Man. J.B.S. Haldanc. (1932). 5.
Indian Year Book (1934-°35). (1934). 6. Agricultural Statistics of India, (1930-°31);
Volume l[—Indian States. (1934). 7. Gazetteer of Tinnevelly District, Statisti-
cal Appendix—Volume I[. {1934). 8. Gazetteer of the West Godavari District;
Statistical Appendix—Vol. I1. (1934). 9. Anglo-Malayalam Dictionary—Revised
and Enlarged. Zacharias, O. F. E. (1533). 10. Malayalam—English Dictionary—
2nd Edition—Revised and Enlarged. Zochsrias, T. (1921).

B. Reports.

1. Annual Report of the Agricultural Department, Oantario for 1932 2.
Annual Report of the Agricultural Experiment Station, Massachusetts for 1933.

C. Bulletins, Memoirs, ete.

3. The Sanitary Disposal and Agricultural Utilisation of Habitation Wastes
by The Indore Process. Indore. Iust{. Plsnt. Ind Bull. 1. (1934). 4. The Coffee
Stem Borer Muys. Agri. Dep. Ent. Bull. No. 11, (1934). 5. Agricultural Statistics
of India, (1930-'31); Volume II, 1934. Ind. Commugr. Intell. & Statistics Dip. (1934).
6. Note on the Outturn and Profit from Sugarcane Crops grown in the Deccan
Canal Tracts. 7. Report on Land Drainage Experiments at Baramati. 8. Note
on Research Work done by the Special Irrigation Division since its formation in
Juune, 1916 9. A Critical Study of Runof and Floods of Catchments of the
Bombay Presidency with a short note on Losses from Lakes by Evaporation. 10.
Standard Type Buildings for the Forest Department, Bombiy Presidenty—
Abstracts, Estimates, Block Plans, Specifications, &c. 11. Note on Cement Con-
crete roads in the United Provinces and on the Financial Aspects of Cement Con-
crete and asphalt Surfaces 12. Note on Boring Operations in the Bombay Pre-
sidency. 13. Coucise Report on th. Punjab Irriga tion Works. 14. Note on Silt
Exclusion from Canals; Part [—Note of May 1931 on Silt Exclusion from Canals
—« $ilt Pond ” versus “ Open Flow ", 15. Note on Silt Exclusion from Canals—
Part [1—First Report on Experiments with the full width model of the Sukkur
Barrage at Khadakrasla with Appendices on the Design of dynamically similar
Models in accordance with Lacey’s Formulas. 16. Reporton Reclamation and
Drainage of Alkali Lands in Hungary. 17. Development of Irrigatiop in the
Deccan Canal Areas. Bombay P. W.D. Tech. Poper Nos. 21, 24, 28, 30, 37, 40, 11, 43,
15, 46, 48, 49. 18. Ducks and Geese. 19. Rex-Furred Rabits. 20. Poisonous
Plants on the Farm. Eng. Min. Agri. & Fish. Bull. Nos. 70. 73, 73. (1934). 21
Passion Fruit Culture on the North Coast. N. S. Wales Agri. Dep. Favi. Buells
No. 165, 22. Pests of Banana in Jamaica, Jawmeice Agri- Dept. Ent. Cir. No. 14,
(1934). 23. A Pasture Hand Book. U. 8. Agrt. Dep. Misc. Pub. No. 194. (1934). 24.
Uniformity of Cotton Fiber Determined by Field Inspection. U.S. Agri Dep. Cir.

o, 310. (1934). 25. Feeding Care, and Management of Young Dairy Stock. U.S.
Agri. Dep. Form. Bull No. 1723. (1934). 26. Cotton Breeding Investigations (1928
1932). Mexico Agri. Exp, Stn. Bull. No. 217. {1934). 27. Breeding for Egg Produc-
tion. Maossochusctts Agre. Exp. Stin. Bull. No. 307. (1934). 28. Silage Investigations.
Mussonri Agri. Exp. Stn. Res. Buld No. 22. (1916). 29. Some factors favouring or
opposing Fruitfulness in Apples. Missouri Agri. Exp. Stn. Res. Bull. No. 32. {1918).
30. The Normal Growth of Dairy Cattle. Missonri Agri. Exp. Stn, Res. Bull,
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No. 36. {1920). 31. The effect of a varying moisture supply upon the develop-
ment and composition of the maize plant at different periods of growth. Missour;
Agri. Exp. Stn. Res. Bull. No. 76, (1925). 32. The effect of a varying supply of
nutrients upon the character and composition of the maize plant at different
periods of growth, Missouri Agri. Exp, Stn. Res. Bull. No. 42. (1921). 33. Physio-
logy of Reproduction in Horticultural Plants; L Reproduction and Metabolie
Efficiency in the Tomato. Missouri Agri. Exp Stn. Res. Bull. No. 90. (1926). 34,
Physiology of Reproduction in Horticultural Plants; II. The Physiological Basis
of Intermittent Sterility with Special Reference to the Spider Flower. Missour;
Agri. Exp. Stn. Res. Bull. No. 106, (1927). 35 A Comparison of Four Systems of
Pruning Grapes. 3Misscuri Agri. Exp. Stu. Res. Bull. No. 121. (1928). 36. Social,
Economic, and Homemaking Factors in Farm Living. Missouri Agri. Exp. Stn.
Res. Buill. No. 148 (1930). 37. Taxonomy of the Genus Phytophthora de Bary,
38, The Anatomy of the Mammary Gland of Cattle. 39. Behaviour of Potassium
and Sodium during the process of Soil Formation. 40. Cytological Observations
of Deficiencies Involving Known Genes, Translocations and an Inversion in the
Zeamas., Missouri Agri. Exp. Stn. Res. Bull. Nos. 153, 160, 162, 163. (1931) 41. The
Influence of Systems of Cropping and Methods of Culture on Surface Runoff and
Soil Erosion. 42. The effect of Ultra-Violet Rays ou the Dermatitis Preventing
Vitamin. Misso:ri Acri. Exp. Stn. Res. Bull. Nos. 177, 778. (1932). 43. The Distri-
bution of the Genus Phytophthoa 44. Effects of Variations in the Amounts of
Vitamin B and Protein in the Ration. 45. Power, Labor and Machine Costs in
Crop Production. 46, The Nature of Shedding of Immature Apples. Missouri
Agri. Exp. 8tn. Res. Bull. Nos. 184, 195, 197, 201. {1933).

D. Circulars, Leaflets.

47, Lamb Dysentry. Eng. Min. Agri. & Fish. Adv. Leaf. No. 214. 48. Tuba.
Root (Derris Spp.). 49. Gingelly (Sesamum Indicum). 50. Ground-nut or Pea-..
nut, (Arachis Hypogaea). 51. Bananas, (Musa Vars.). 52. Pepper (Peper Nigrum),
S.S. & F. M. S. Agri. Dep. Agri. Leaf. Nos. 1,2, 4,5, 9.

E. Translations.

53, Vysotskii: New Methods of Cotton Cultivation, Hybridization, Vegeta-
tive Propagation, New Methods of Transplantation. 54. Moshkov; Photo-
periodism in Trees and its Practical Importance. 55. Janini Janini: Artificial
Fertilization of oranges, Production of New Varieties.

F. New Periodicals.
Foultry World. (Weekly). Feathered World. (Weekly).



ADDITIONS TO THE LIBRARY, JULY 1934.

A. Books.

1. Modern Coffee Planting VWiudie, E. G. (1934). 2. The Planning of Agri-
culture. Astor (Viscount) & Murray, K. A H. (1933). 3. The Young man in Farm-
ing. Getman, A. K. & Chapman, R.W. (1933). 4. World Sugar Production and
Comsumption. Robertson, C. J. (1934). 5. Flowers and Gardens in India by
‘Mrs. Temple Wright,—8th Edn. Burns (W.); Rev. (1934). Revised with a Chapter
on Lawns and Rose Cultivation. DNavis, W. H. (1934). 6 Pruning in South
Africa. Powell, H. C. (1929). 7. Keeping and Using Farm Records. Hopkins, J. A*
(1932). 8 Farmers’ Practical Account Book. Horrocks, W. A. (1931). 9. Suppres-
sion of weeds by Fertilizers and Chemicals fong, H.C. (1934). 10. Practical
Animal Husbandry. Milicr, M. C. & Robertson, E. D. 8. (1934). 1L Animal
Management. Creely, H.J. (1933). 12. Poultry Keeping in India—by Tweed—
6th Edn. (Revised). Mrs. Lord, AL V. (1927). 13. Analytical Judgment Accounts
for correct decisions of every description. Dunlop, V. R. (1933). 14. Analytical
Judging Book (Supplement). Dunlop, W. R. (1934). 15. The Eradication of Bovine
Tuberculosis. Jordan, L. (1933). 16 Hoare's Veterinary Materia Medica and
"Therapevtics—5th Edition—Revised. Greig, J. R. (1933). 17. Sewage Disposal
in Indja and the East. W.lliagms, 6. B. (1924). 18. Internal Combustion Engines-
Maleev, V. L. (1933). 19. Introduction to Bio-Chemistry. Fearon, W. R. (1934).

. 20. Fluoroscence Analysis in Ultra-Violet Light. Radley, J. A. & Grant J. (1933).
21. Colloid Symposium Monograph, No. 10. Weiser (K. B.s Ed. (1932). 22. Virus
Diseases of Plants. Grainger, J. (1934). 23. Researches on Fungi—Vol. 4 & 5.
Buller, A. H. R. (1933). 24. Principles of Animal Biology—4th Edn. 25. Labhora-
tory Directions in Principles of Animal Biology—4th Edn. Shuii, A. F. & (1934).
26. Calculations and Interpretations of Analysis of Variance and Co-Variance.
27. Madras District Gazetteers—Ganjam District—Statistical A ppendix, Volume 3.
28. Madras District Gazetteers—Kistna District—Statistical Appendix, Volume 2.
Snedecor, G. W. {1934). )

(Books for Students’ Library.) .

29. Company Accounts by A. Coles. 4th Edition. Wood . C. (1930). 30.
Students’ Complete Book-Keeping—Accounting and Banking. 43rd Edn. [Ficld-
honse, A. (1933). 31. Advanced Accounts. Carfer, R. N. (1933). 32. Partnership
Law and Accounts. Holland, R. . (1931). 33. Intermediate Book-Keeping, 5th
Edn. K. Subramauia Avyar. (1930). 34. Book-Keeping and Accounts, 8th Edn.
Spicer, E. C. & Pegler, E.C. (1931). 35, Higher Book-Keeping and Accounts by
. C. Cropper—5th Ldn. {Revisgd), Morris(F. D), Rev, & Fison (A K., Rev. (1931,
B. Annual Reports & Publications.

1. Review of the Sugar Industry of India during 1932—1933. Iudion T'ude
Journal Supplentent, July, 1934, 2. The Teachers’ College Saidapet, Calendar lor
1934--1935. 3  Amnual Report of the Mysore Agricultural Department for 1932—
1933. 4. Annual Report of the Imperial Bureay of Soil Science. England for
1933—1934. )

C. Special Publications, Bulletins, Memoirs. &c.

5. Crop Planning Conference of Discussions. June 1934—Resume. 6. Bombay
Weights and Measures Act of 1932. 7. Development of the Sugar Industry in
Mysore, Jys. Agri. Deptt. Buil. 18, 1951, 8. A Preliminary Note on the leaf-cure
Mosaic Disease of Sandal, by M. G. Venkatu Rao, Bangalore. Mysore Sandal Spike
Frvest. Comni Buil. 3, 1933, 9. Report on the Disease Sitwation in Coffee Areas
in 1933. 10. Vegetable Qils as spreaders for Bordeaux Mixture. Mys. Coffoc Exf.
St Civendur Nos. 7, .2, 1931, 11. The Relation between exchangeable Sodium and
Crop yield in Punjab soils snd a new method of characterising Alkali Soils. Puny.
Irrigation Ros. Pub. Vol IV, No. 5,7933. 12, A Simple Method for determining
the Reaction and Titratioh curves of Soils. DPwny. Irrigation Res. Pub. Vol I
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No. 6, 1934, 13. Studies in the Cost of Production in the Punjab. 14. Economics
of L ut Making in the Punjab. 15. Cost of Ginning and Pressing Cofton in the
Punjab. 16. Economic Conditions of Simla Rickshaw Men. 17. Finance and
Marseting of Cultivators’ Wheat in the Punjab. Board of Econ. Inquiry, Punj.
Pub. Nos. 33, 34, 36, 37, 38, 1934. 18. * Dunlop” Pneumatic Tyres. Wheels and
Hubs for Farm Carts. Min. of Agri. & Fisi. Lond. Cert. & Reports No. 46, 1933, 19,
The Residual Values of Feeding Stuffs and Fertilizers—Report by a Joint Com-
mittee of Scientific and Professicnil Men. D pt cf Agri. Scot. Mis Pub. No. 7,
1932 1xdn. 20. Tuberculous Infection in Milk. Privy Council Med. Res. Spl. Report
Ser. No. 189, 1933. 21. Some Diseases of Farm Animals. 22, Asparagus. 23.
Tomatoes: Cultivation, Diseases ind Pests. 24. Fungus and Other Diseases of
Crops (1928-32). Min. of Agri. & Fish. Lond Bull Nos. 1, 60,77, 79, 1934. 25. Research
in Agricultural Land Utilization—Scope and Method. Social Sci. Res. Cousncrl.
Bull. No. 2, June 1931. 26. Research in Agricultural Income ; Scope and Method.
27. Research in Agricultural Co-operation. Social Sci. Res. Council- Bull Nos. 6,
75, 1933. 28. Experiments with Forage Crops at the Fort Hays Branch Station,
Hays, Kans, (1913—-1928). U. S Agri. Dept. Tech. Bull No. 410, April, 1934. 29. The
Nitrogen Nutrition of Tobacco. U. S. Agri. Dept. Tech. Bull. No. 474, 71934. 393,
Greenhouse Construction and Heating. U. S. Agwri. Farm. Bull. 1318, 1934 31,
Hilgardia.—The penetration of lnsecticidal Oils into Porous Solids. -Cali. Agri.
Exp. Stn. Hilgardis, Vol. 8 No. 2, Nov. 1933. 32. —Sulphuric Acid as a penetrat-
ing Agent in Arsenical Sprays for Weed Control. Cali. Agri. Exp Stn. Hilgard:s,
Vol. 8 No. 4, Dec. 1933. 33. —Principles Governing the Reclamation of Alkali
Soils. Cali. Agri. Exp. Stn. Hilgardia, Vol 8, No. 5, Jan. 1934. 34~ The Value of
Sprays and Fumigation for Resistant Black Scale Control. Cali. Fruit. Grow. Ex-
change, (Lib. Acc. No. 30862), July, 1925. 35. Hand Beok of Citrus Insect Control
for 1926, Cali. Fruit. Grow. Exchange, Bull. No. 3, July, 1926, 36. Hand Book of
Citrus Insect Control for 1927. Cali. Fruit. Grow. Exchange, Bull. No. 4, July, ;927.
37. Hand Book of Citrus Insect Control for 1928. Cali. Fruit. Gruw Exchange,
Buil. No. 5, July, 1928. 38. --The Maditerranean Fruit Fly. Cali. Fruit. Grow.
Exchange, Bull. No. 6, July, 1929. 39. Hand Book of Citrus Insect Control for 193).
Cali. Frutt. Grow. Exchange, Bull No.7, Juiy, 1930. 43. Hand Book of Citrus
Insect Control for 1931, Cali. Fruit. Grow. Exciangs, Bull. No. 8, July, 1931, 41.
Hand Book of Citrus Insect Control for 1932. Cali. Frieit Grow. Exchange, Bull.
No. 9, July, 1932. 42. Hand Book of Citrus Insect Control for 1933. Cali. Fruit.
Grow. Exchange, Bull. No. 10, July, 1933. 43. Wild Rice of Kwangtung and New
Variety Bred from the Hybrids of Wild Rice with Cultivated Rice. Rice Exp. St
Canton, China, Pub. Ser. No.III, Agron. Bull. 3, Dscember, 1933. 44. The Ste\rile
Flower of Wild Rice of Kwangtung. Rice Exp. Stn. Canton, Ching, Pub. Scr. No. IIl.
Agron. Bull. 4, March, 1934, ‘

D. Circulars, Leaflets, &c.

45. Cabbage Butterfly Caterpillars. 46. Cabbage Moth Caterpillars. 47. The
Barn Owl Caterpillars. 48. Nest Boxes for Birds Caterpillars. Min. of Agri. &
Fish. Lond. Adv Leaf. Nos. 69, 70, 211, 212, 1934. )

E. Translations (of the Imperial Bureau of Plant Genetics, England):

49. Directions for Making Square Yard Harvests of Legumes, by C., J. Willard.
50. Proceedings for Making Draft Tests of Plows and the Use of Soil Sampling
Tube. 51. Research in Mechanical Phases of Cotton Ginning, by Bennet and
Some Mechanical Elements involved in Good Ginning. by Bennet. U.S. Agri.
Deptt. Bur. of Agri. Engineering. 52. Water Melons of the Northern Hemisphere,
by Pangalo (K. 1) ’
F. Reprints.

53 Rice Research in Madrag, by K Ramiah Reprinted from ** Current Science,”
Vol. 1], No. 1, July, 1934 (pp. 34—36).



ADDITIONS TO THE LIBRARY, AUGUST 1934
A. Books.

1. Studies in Sugar Boiling transtated by O. W. Willcox. J. G. Thicme. (1928).
2. Research in Agricultural Credit. Social Science Research Council Pubsn. (1931).
3. Research in Farm Management. 4 Research in Agricultaral Insurance.
Social Scicnce Research Pubn, (1932). 5. Research in Farm Labour. 6. Research
in Farm Real Estate Values. 7. Research in Agricultural Land Tenure. 8.
Research in Agricultural Policy. Social Science Research Countil Pubn. (1933). 9.
The Asylum Press Almanac and Directory—1934. Social Scisnce Rescarch Council
Pubn. (1934).  10. History of Services of Gazetted and other officers in the Civil
Department serving in the Madras Presidency—corrected upto July 1934. (1934).

11, Monthly Rainfall of India—1931. (1934). 12 Coimbatore Agricultural
College Calendar (1934-'35). (1934).

B. Reports.

1. Cochin Agricultural Department Administration Report for 1932-'33. 2.
Anpual Repert (twenty-first year) of the East Malling Research Station for 1933,
3. Forty-third Aanual Report (Fiscal year ending June 30, 1932) of the Agricul-
tural Experiment Station of the Alabama Polytechnic Institute, Auburn, 4
Fifty-sixth Report (with bulletins) of the Connecticut Agricultural Experiment
Station, New Haven, for the year 1932,

C. Bulletins, Memoirs, &e.

5. Notes on Horticulture—Fruits by R. P, Misra. (1934). 6. Notes on an
Enquiry into certain Public Health Aspects of village life in India and population
and health in Fodia—The Real Problem—by Major-General Sir John Megaw,
K.C.LE, K.H.P., LM.S,, Director-General, Indian Medical Service. (1934). 7.
Bibliography of Publications Relating to Coffee Soils and Fertilisers, Imp. Bur.
of Soil Scicuce 1934, Publications. (1934). 8. The Scientific Principles of Poultry
Feeding. 9. Specifications and Methods of Analysis for certain Insecticides
and Fungicides. Eug. Min. Agri. & Fisheries, Bull. Nos. 7, 82. 1934, 10. Fodders
and Feeding Stuff in Malaya by C. D. V. George, O. B. E,, &c. d4gri. Dg2. 8. 8. &

& M. 8. Gesteral Ser. No.17, 1934. 11. Citrus Wastage Investigations, Progress

Report No. 2—Season 1933 by V. A. Patterill. 12. Some Important Aspects in
the Manufacture and Marketing of Dairy Products by H. B, Davel. Agri. Dept.
U. S. Africa. Buil. No. 137, 135, 1934 13. A Simple System of Farm Acco.unts and
Records by Liversage. 14. Preliminary Observations on Coffee Roots in Kenye
by A. D. Trench. 15. Report of Committee on Coffee Berry Disease. Kenye
Agri. Dept. Buil. Nos. 1, 2, 3, 1934. 16. The Rices of Northern Nyasaland by Frank
Barker. Nyasaland Agri. Dept. Bull. 12, 1934. 17. Report on the Study of the
Irrigation of Water of Rice. Sun Vatson Univer. Agri. Coll. Bull. 1 of 1929.. 18.
Preliminary Report on the Fertilizer Experiments of Rice. Sun Yﬂztson Univer.
Agri. Coli. Buil. 2, 1932. 19. One Year of the AAA; the Record R?Vlewed. U.S.
Agri. Dept. Adjust. Admn. June Issuc. 1934. 20. Brucellosis—A Public Health Ifro-
blem by Ward Giltner. Mich. Agri. Exp. Stn. Memr. 1, March 1934. 21. Egg Weight
in the Domestic Fow! by E. M. Funk & H. L. Kempster. Missouri Ag‘ri. Exp. Sh;z.
Bull. 332. 1934. 22. Chromosome Structure in Tradescantiae V. Optical Aqalysns
of a Somatic Telophase Chromosome by B. R. Nebel. New York Srats.Agn. Exp.
Sta. Tock. Bull. 280, 1933, 23. Crown Gall and Hairy Root of Apples in Nursery
and Orchard—by W. O. Glower. Now York Statc Agri. Exp. Stu. Tech. Bull. 635,
193¢, 24. The Effect of Time and Rate of Application of Nitrate of Soda on the
Yield of Cotton. Texas Agri. Exp. Stn. Buil. 490, 1934, 25. The Influence of Some



. L-22

Factors on the Hatchability of the Hens Egg. 26. Vareties of Serghum in
Kansas. Kansas Agri. Exp. Stn. Tech. Bull. Nos. 37,266, 1034. 27. Root Stock
Effects with Cherries—Seed & Phyton Propagation. 28, Fi{ation and Penetra-
tion of Phosphates in Vermont Soils by V. L. Weiser. 29. Land Utilization 0s
Basis of Rural Economic Organisation—based on 1 Study of Land Utilization and
related problems in 13 Hill Towns of Vermont. 30. The Carbohydrate Contents
" of the Maple Tree. 30(a). The Feeding Value of Artiﬁcigm]ly Dried Young
Grass—I1I. 31. Forty-sixth Annual Report (1932-'33)—by J. L. Hills, Vermons
Agri. Lxp. Stn. Bull. Nos. 352, 336, 357, 338, 359, 360, 1933. 32. Manganese—An
Essential Element for Green Plants. 33. The Relative Growth and Development
of Corn Varieties of Widely different Mafurity Dates During Successive Time
Intervals throughout their Life Cycle—R. G. Wiggans. 34. Longevity of Rhizo-
bium Japonicum in Relation to its Symbiont on the Seil—J. K. Wilson. Cornecil.
Univ. dgri. Exp. Stn. Mem. Nos. 151, 152,162, 1934. 35 Cost Accounts en New
York Farms. -Cornell Agri. Univ. Exp. Stn. Bull. No 554, Aprid 7935, 36. Studies in
Plant Propagation. Corncll Agri. Univ. Exp. Stn. Bull. No. 571, June 1933. 37, The
Rate of Photosynthesis of Apple Leaves under Natural Conditions—Part !, Corncil
Agri. Univ. Exp. Stn Bull. No. 577, Novr. 1933. 38. Pruning and Training Tomatoes.
Cornell Agri. Univ Exp. Stn. Bull. No. 580, Juny. 1934. 39. Factors Influencing the
Occurrence of Potato Scab in New York. 43. An Economic Study of the
Marketing of Certain Perishable Farm Products in Albany, New York. Cornell
Agri. Univ Exp. Stn. Bull. Nos. 531, 585, Feby. 1934. 41. A Study of the Effect of
Removing Foremilk on the Fat Content of the Remainder of the Milking. Corneil
Agrr. Univ. Fxp. Stn Bull. No. 583, Mar. 1934, 42, Production of Early Blooms of
Chrysanthemums by the Use of Black Cloth to Reduce the Length of Day. Corn.ll
Agri. Univ. Evp. Stn. Bull. No. 594, Apr. 1934.

D. Circulars, Leaflets, &c.

43, Contagious Diseases of Poultry and their treatment. 44, Non-Conta-
gious Diseases of Poultry and their treatment. 45. Common Affections of
Poultry and their treatment. Mudras Vetr. Dept. Leaf. Nos. XI1il, X1V, XV, 1934
46. Improved Varieties of Rice for Sind. Sind Agri. Dept. Leaf. No. 3 (ist Edn,
Jan. 1933). 47. Improved Varieties of Jowar for Sind. Sind Agri. Dept. Leaf. No. 4
(1st Edn Apr.1331). 48 Useful Agricultural Implements for Sind. 49. Insect
Pests on Crops in Sind. Sind. Agri Dept. Lesf. Nos. 5.6 (1st Edn, July 1931). 50.
Scum on the Water Surface of Rice Fields. Sind Agri. Dept. Leaf. No. 7 {1st Edn.
Novr 1931). 51. Agricultural Propaganda by Touring Parties. 52. Horticul-
tural Series—Propagation of Plants—by Seed and by Cuttings. S3. Horticultural
Series—Propagation of Plants—by Layering. Sind. Agri. Dzpt. Leaf. Nos. 8, 9, 10
(1st Edn. Jan. 1932). 54. Horticultural Series—Propagation of Plants—by Graft-
ing. 55. Horticultural Series—Propagation of Plants—by Budding 56. The
Cultivation and Use of Berseem in Sind. Sind. Agri. Dept. Leaf. Nos. 11,172, 13 (Ist
Edn. Feby.1932). 57. Green Manuring. Sind. Agri. Dept. Leaf. No. 14 (st Edn
Aug. 1932). 58. Potato Cultivation in Sind. 59. Groundnut Cultivation in Sind.
60. Useful Agricultural Implements for Sind—The Egyptian (* SIRCAR "'} Plough.
61. Onion Cultivation in Sind. Sind. Agri. Dept. Leaf. Nos. 15 16, 17. 18 (1st Edn.
Novr. 1932). 62. Green Manuring of Cotton with Guar. Siad. Agri. Dept. Leaf.
No. 19 (1st Edn. Jany. 1933) 63. Horticultural Series—The Establishment of a
Fruit Tree Orchard. 64. Useful Agricultura! Implements for Sind—*“ COOPER ™
No. 25 (Meston Type) Plough. Sind. Agri. Dopt. Leaf. Nos. 20, 21 (Ist Edn. Feby.
1933). 65 Control of Green Smut (' Kani’) on Jowar. Sind. Agri. Dept. Leaf.
No. 22 (15t Edn. Mar. 1933). 656. Calendar of Main Agricultural Operations at the
Agricultural Research Station, Sakrand. Sind. Agri. Dept. Leaf. No.23 (st Edn.’

Feby.1933). 67. The Agricultural Department ia Sind. Sind. agri Dept. Leaf.
No. 24 (2nd Edn. Apr, 1933 & 1st Edn. Leaf. 1, 1931). 68, The Preparation of Lands,
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Formerly under Rice Cultivation, to render them suitable for dry crop cultiva-
tion, 9. The Cultivation of QOats as a Green Fodder in the Rabi Season. 70,
Castor Cultivation i Sind. Sind. Agri. Dept. Leaf. Nos. 25, 26, 27 (1st Edn. May
1933). 71. Horticultural Series—The Protection of Fruits from Frost. Sind.
Agri. Dept. Leaf. No. 28 (1st Edn. June 1933). 72. The Rat Pest on Rice & Wheast.
Simd. Agri. Dept. Leaf. No.29 (Ist Edn May 1933). 73. The Cultivation of Rabi
Oil-Seed in the Barrage Areas of Sind. Sind. Agri. Dept. Leaf No.30 {ist Eda.
Aug. 1933). 74. Cotton Cultivation on the indus Right Bank Areas. Sind, Agri.
Dept. Leaf. No. 31 (st Edn. Novr. 1933). 75 Cultivation of Kangni Rice in
Karachi District. Sind. Agri. Dept, Leaf. No. 32 (1st Edn Decr. 1933). 76. Useful
‘Agri. Implenients for Sind—Three Coultered Rabi Seed-Drill. Sind. A-ri. Dept.
Leaf. No. 33 (1st Edn. Jany. 1934). 77. The Sowing of the Cotton Crop by Drill
method. Sind. Agri. Dept. Leaf. No. 34 (1st Edn. Feby. 1934). 78. The Irrigation
of Dry Crops in the Barrage Areas including a Suggested-time of Agricultural
Operations and Distribution of Irrigation Water. 79. The Cultivation of Kharif
Oil-Seed Crops in the Barrage Areas of Sind. Sind. Agri. Dept. Leaf, Nos. 35,36
(st Edn. Mar. 1934). 80. lmproved Varieties of Jowar {or Sind. Sind. &gri. Dept.
Leaf. No. 37 (2nd Edn. May 1934), 81, Tomito Culture in Missouri. Missours
-Agri. Exp. Stn. Cir. No. 173, Feby, 1934. 82. The Soybean Crop in Missouri,
Missouri Agri. Exp. Str. Cir. No. 174, Mar. 1934. 83. Liming Wisconsin Soils. Univ.
Wis. A;7i. Cir. 266, Feby. 1934. 84. The Home Garden & Orchard in the Wichita
Valley. Texas Agri. Exp. §'n. Cir. No. 70, Jany. 1934.

E. Special Periodicals, Publications & Reprints.

85. A Gravitational Survey of the Sub-Alluvium of the Jhelum-Chenab Ravi
Doabs, anc its Application to Problems of Waterlogging. Punjab Irr. Res. Insti.
Res. Pubn. Vol. VI, No. 1, Feby. 1934. 86, Outline of Results from the Study of
the Irrigation Water of Rice at Canton. Lingnan Scienec Jr. Vol 9, No. 3
{Canton), 1930,

F. Translations (By 1. A. B.)

87. Some Experiments on the relation and the profitableness of different
varieties to increased nitrogenous manuring. (Z. Pflanzenenahrung, Dungung u,
Bodenkunde 1931; 10; 169-81).

G. New Periodicals

1. Proceedidgs of the Indian Academy of Sciences—Irregular., 2. Harper
Adams Agricultural College Poultry Utility Journal—Monthly. 3. ¢ Eggs”—
Weekly.



ADDITIONS .-TO. LIBRARY, SEPTEMBER 1934.
A. Books.

1. Weather,~Rev. Edn. Abercromby, R. & Goldie, A. H. R. (1934) 2, Rural
Refuse and its Disposal. Astford, E. B. & Roker, H. (1934). 3. A Text Book of
West African Agriculture. Irvin, F. R. (1934). 4. The Apple. Hall, A.D. &
Crane, M. B. (1933). 5. Modern Flowergrowing for Profit. Shewell-Cooper, W. (,.
(1933). 6. The Wright Encyclopaedia of Gardening. Wright, W.P. (1933).
Farm Accounts in the Punjab,—(1932-"33). Karter Singh & Arjan Singh. (1934). 8.
The Foundations of Agricultural Economics—2nd Edn. (Rev. & Enlarged). Venn,
J- A. (1933). 9. The Principles and Practice of Marketing. Summat, R. (1933).
10. Veterinary Hygiene,—2nd Edn. Rev. Linton, R. G. {1934). 11, Poultry Diseases.
Kaup, B. F. (1933). 12. Recent Advances in Plant Physiology, 2nd Edn. Barton—
Wright, E.C. (1933). 13. Selective Fertilization. jones, D. F. (1928). 14, Texo-
nomy of the Flowering Plants. Jolmson, A.3. (1931). 15. Text Book of Syste-
matic Botany, 2nd Edn Rev. Swingle, D. B. (1934). 16. Introduction to Cytology,
3rd Edn. Rev. Sharp, L. W. (1934). 17. Virus Diseases of Plants: A Bibliography.
(1934). 18. The Vitamins, 2nd Edn. Rev. Sherman, H. C. & Swith, S. L. (‘934). 19.
Bio-Chemistry of Nitrogen, Conservation. Fowler, G. F. (1934). 20. The Atom.
Tutin, J. (1934) 21. Perkin and Kippings Organic Chemistry, Part 111, Kipping,
F.S. & Kippirig, . B. (1934), 22. A Comprehensive Treatise on Inorganic and
Theoretical Chemistry, Vol. 13~-Iron (Part 2). HMellor, J. V. (1934). 23. Colloid
Symposium Annual, Vol. 7. Weiser, H B. (Ed,) (1930). 24. Inorganic Colloid
Chemistry, Vol. 1, the Colloidal Elements. Waerser, H. B. (1933). 25." Laboratory
Manual of Colloid Chemistry, 3rd Edn Rev, Holmes, H. N. (1934). 26. A Genetal
Text Book of Entomology, 3rd Edn. Rev. Imins, A. D. (1934). 27. Morphology
of the Insect Abdomen, Uart —General Structure of the Abdomen and its appen-
dages. Snodgrass, R. E. (1931). 23. Morphology of the insect Abdomen, Part 1T
the genital Ducts and the (.vipositor. Snodgrass, R. E. (1933). 29. The Life of
the Bee, translated by A. Sutro, (Reprint Edition). M. Maeteriiuck (1930). 30.
The Way of the Bee, translated by P. Kirwan. Rendil, G, (1933). 31. The Progress
of Science. Crowther, J. G. (1934). 32, The New Background of Science; 2nd
¥aition., Jeans. J. (1934).

B. Reports.

1. Report of the Botanical Survey of India for 1931-'32. 2. Nyasaland Pro-
tectorate Agri. Deptt .—Annual Report for 1931-'32. 3. Tanganyika Agricultural
Department,—Annual Report for 1933. 4 Madras Veterinary College Calendar
for 193435, 5 Madras Engineering College Calendar for 1934-'35.

C. Special Publications, Memoirs, &ec.

6. Market Practices in the Punijab Punjab Board of Econ. Eng. Pubn. 39.
(1934). Entomological Investigations on 7. the Spike Diseases of Sandal, Jassidae.
8. Cicindelidae (Col) and supplementary data on Neuroptera and Elateridae
{Col). 9. Coccinellidae (Col.). 1u. Coccinellidae (Col.). 1t. Fulgoridae (Homopt.)
12." The spike disease of Sandal. —On the life-history and Morphology of
Petalocephala Nigrilinea Walk., (Jassidae, Homopt.) Indran Forest Records. Vol. 19,
Nos. 4,5,6.7, 8, 9. (1931). Entomological Investigations Studies on 13, Insect
Transmission. 14. Immature stages of lndian Coleptera (14). 15. On the Bio-
logy of Mantidae (Orthopt.) 16. The spike disease of sandal (21). 17. Formi-
cidae (Hymen ). 18 Anthicidae (Col.). 19. Methods of testing the susceptibi-
lity of timbers to termite attack. 20. simmature stages of Indizn Coleoptera (15)
(Scolytidae). 21. Entomological Investigations on the spike disease of sandal (24)
Pentatomidae. Indian Forest Records, Vol 26{*Pavts1,2,3,4, 5.6, 7,5 9. (1934).
22. An Act to provide for the imposition and collection of an excise duty on
sugar. 23. An Act to regulate the price of sugar.cane intended for use in sugar
factories. lndia Act Nos. 14, 15 of 1934, 24. The Pea-nut; its history: Histology,
Physiology and Utility by R. A. Waldron. Production of New cell formation in
Plants by W, R. Taylor. Water content and Transpiration of legves by A, w.
Clark. Bio-Chemical Studies of ‘Insectivorous Plants. Peaasylvaria University
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