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t SOME EXPERIMENTS ON THE CONTROL OF THE

ROOT-GALL NEMATODE IN SOUTH INDIA
By P. N. KRISHNA AYYAR, BA.,

(Madras Agricultural Department).

Introduction. The control of the Root-Gall Nematode worm
Heterodera Radicicola, Gr.* has been the subject of extensive and
earnest investigations for the last fifty years in many countries both
in Europe and America. Since this worm has been for long recognised
as the cause of one of the most serious diseases which crops are subject

'to, a good deal of literature has arisen and many useful facts have been

accumulated on the question ; consequently the problem has advanced
to a great extent along many and varied paths of enquiry. Opne of the

t A paper read before the Indian Science Congress, 1932, )
* The correct name for H, Radicola Greeff appears to be Heterodera marion:,

{Cornu, 1879) Goodey, 1932 the specific name radicicola being preoccupied by
the Genus Anguilluling (1. B, A. P, 5, 1932].
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Cinchona sp. Cinchona
Impaticus kleinii

Sida rhombifolia
Triumfetta rhomboidea
Centratherum reticulatum
Emilia zeylanica
Oldenlandia sp.
Desmodium sp.

Ageratum conyzoides Goat weed
Mullungo pentaphytla

M. stricta

Extent of The Disease and Personal Activity. The disease, as
may be apparent from its oceurrence in very widely diffcrent localiti-
es, is common throughout South India and it sometime develops into a
serious malady causing scvere losses. During certain seasons of the
year the Nematodes appear to be less numerous and active. As a
result of observation for many years it may be noted that in South
India these multiply and thrive well in the period extending approx-
imately bctweeh the months o August and February although isolatad
cases of their occurrence may be seen all the year round.

Some Nematode Resistant Plants. In nature among cultiveted
crops certain varieties of plants are seen to be comparitively
resistant to Heterodera as may be evideat from the absence of
any trace of root-galls in certain plants growing in infested soil.
By the cultivation of such plants in infested localities for a few years
it has been found that the nematode population in a given plot may be
considerably reduced and possibly completely starved out in the course
of time. When susceptible crops are scrupulously eschewed and
such resistant varieties are persistently grown in the soil, the activity
of the worm may continue for some time with the available food in
the soil, but sooner or later the store of food reserves will be depleted
with the result that worms are slowly killed by starvation. Such
beneficial results have been noted by the writer in the course of his
limited observations though no systematic efforts in this direction
have been carried out. In a plot which was observed to be badly in-
fested, cholam (Androposon sorghum), ragi (Elusine corocana), red
gram (Cajanus indicus) and maize (Zea mays) were grown though not
by design and these were repeatedly examined to see if they are sub-
ject to the attentions of the pest. These have always been found to be
free and therefore the writer has concluded that these may be inclu-
ded among the disease resistant crops in South India. In such a plot
the most susceptible crops such as knol-khol, tomatoes and other
crops have been grown later. On examination of these plants the
writer noted that the attack has been generally less severe indicating
thereby that the Nematode population of the area has been greatly
reduced. It is clear therefore that a systematic and judicious rotation
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most interesting and fruitful lines of research among these has been

the increased attention paid to the bionomi
: omics of the pest whi i
provide the key to the problem of its control. ’ teh might

' T_hfa Nemat()fie is essentially (in the free-living condition) a soil
inhabiting organism. The main objective of the studies, theref
has. been confined to the eradication of the pest from i;fested (sm?i
yvhlch. has been one of the most important and perrennial sources 01f
infection and spread, of the disease. The Nematodes are microsco (i)c
and cann9t, therefore, be tackled in the field. It is also impractica%l
to treat live plants after infestation. Hence the soil has been the rnair(le
target of attack anc! variou~ are the methods devised against the evil
effects of the organism among which sterilisation of soil by chemical
heat or cultu}'al means has attracted the greatest attention. Numerous
ererxmeqts in the treatment of the soil by the use of c.hemicals in
§01xd, 1'1qu1d and gaseous conditions have been in the past carried out
¥ntens.1vely in various parts of the world but the need for furthur
11}vest1gation is in no way diminished as no effective, cheap and praec-
th:t.lbIe method of complete eradication of the pest, which can be of
universal application, has been evolved yet.

In a previous paper (3) contributed to th 1 i
Congress 1925 the results of the writer's preliminarey Isftlgiﬁgs Ercxle’?}?:
subject such as the occurrence of the disease, its nature and symptoms
‘t?' were embodied. Since then the work has been, though inter-
mittently, continued. It is the aim of this paper to set forth the
results of the subsequent studies with repard to the range of host
p.lants and distribution in South India, seasonal variations, some re-
sistant varieties of plants, mode of infestation and other related aspects
as also to describe briefly some experiments on soil disinfection con-
ducted to bring it under control under South Indian conditions.

' Host Plants in South India. The Nematode is abundant and
Wlde-spread in South India and tke extent of injury to economic crops
is appreciable in many instances. Unfortunately however, no reliable
fiata on these aspects are available in South India although numerous
u}stances of its ravages on a variety of crops have been known from
different parts of the province. Since the publication of a preliminary
paper on the subject, the Nematode has been observed on an extended
range of host plants as well as the extent of its distribution in South
India. With a view to present a full account as also to note the new
localities where the parasite has been found to occur, a list of plants
already known to be susceptible in South India has been advi-
sedly included with a few photographs of infested plants. The list as
presented below comprises mostly those noted by the writer and a few
recorded by Barber (1). Thus the host range of Heterodera radicicola as
far as is known has beep brought up to date with regard to this country.
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New Host Plants Noted in South India.

Scientific name

Pisum sativum
Antirrhinum majus
Zinnia elegans
Phaseolus vulgaris
Tithonia diversifolia
Impatiens balasmina
Amarantus caudatus
Amarantus gangeticus
Braasaica juncea
Helianthus annuus
Lactuca sativa
Abutilon indicum
Cucurbita maxima
Chrazophora Rottleri
Musa paradisica
Vigna catjeng
Cucumis sp.
Dioscorea alata
Cyamopsis tetragonolo
Canavalia ensiformis

Scientific Name

Capsicum annuum
Nicotina tabacum
Canna indica
Curcuma longa
Brassica olerucea {var}
Brassica oleracea
Apium graveolenes
Brassica caulorapa
Daucus carota

Popular name

Peas

Snap dragon

Zinnia

French bean

Mexican sunflower
Balasam
Love-lies-breeding (Crimson)
Thandu keerai (Tamil}
Mustard

Sunflower

Lettuce

{A common weed)
Plantain

Cow pea

Cucumber’

(Mal. Kachalkilangu)
Cluster bean

Sword beanr

Host Plants Previously Noted from 8. India.

Popular or Common Name

Chillies
Tobacce
Indian shot
Tumeric
Cauliflower
Cabbage
Celery
Knol-khol
Carrot

Host Plants Previously Noted (contd.)

Scientific name

Reta vulgaris

Piper betle

Piper nigrum
Sesbania aegyptiaca
Hibiscus esculentus
Hibiscus cannabinus
Coleus parviflarus
Dioscorea

Cucumis sativus
Camellia thea

Popular name

Bect

Betel

Pepper

Daincha

Bhendni

Gagu

Koorkai (Mal.}
. Cucumber

Tea



s 3‘1““
(SR Se IS I AN

March 19331 Control of Root-Gall Nematode in S. India. 101

~——_of such immune varieties like cholam, red-gram, ragi, and maize for a
few years may prove an easy and effective method for a gradual elimi-
nation of the pest from the soil. But it is doubtful whether such
plants will ever remain immune to the attack of worms, especially in
the light of reports that some plants considered to be resistant proved

to be susceptible later on.

Some Control Experiments. The Experimental Plot and Host
History: Various measures of control against these plant-parasites
have been recommended, but the efficacy of none has been proved
under South Indian conditions. Hence some experiments including a
few chemical treatments of soil were planned to be carried out in the
Botanical gardens attached to the Agricultural College, Coimbatore.
Before embarking on a description of the experiments it may be of
interest to record the spread of this disease in this garden in view of
the emphasis laid on a knowledge of the host history of the particular
strain or population of Heterodera experimented with. Although the
presence of this pest was known by isolated cases of occurrence the
writer ventures to suggest that this pest was first discovered by him
in the garden about ten years back in cauliflower roots. How long
prior to this period the parasite has been in the garden soil or how it
has gained entrance are only matters of conjecture as the organism is
a stealthy foe. The spread of the disease in the garden and the variety
of plants attacked later on may have a bearing on the history of host
selection and specialisation, a study whose significance has been mark-
elly brought out by Steiner (4). It is noted that it spreads rapidly
and its progress cannot be easily arrested. From a knowledge of its
life history (Vide life history plate) the pest is noted to be prolific,
each female being capable of producing about 500 ezgs and of under-
going nearly ten generations a year. It may be noted here that the
mechanical injury caused to the plant tissue by ‘‘mouth spear” is
probably insignificant compared to the toxic effect produced by their
salivary secretions. The reaction set up by the latter coupled with
that of their excreta may be the real cause of the development of the
galls so characteristic of the affection. To follow the course of its
progress provides interesting reading. From cauliflower the parasite
soon extended its range to its near allies such as cabbage, knol-khol,
carrot, radish etc. in a few months. A little later it began to show its
preference to tomatoes grown in the neighbourhood as was evident
from the numerous large galls on their roots. After a season brinjals
suffered badly by their «ttentions. These plants growgeds

large plot were heavily attacked without any exceptiop# TH® rava
of the pest on these plants accentuated the need for gontrg¥meas x

Subsequently crops like peas, amaranthus and gnam@nta
and flower plants like balsam, sunflower etc..sul 'ﬁik“suc-
A

cession in varying degrees.
N



Plate A.

Plate B.

Plate A.

Development and life-cycle of H. radicicola (Greef) Muller.

1to7.
8to9.

original (all drawn from author’s own slides).

Eggs in various stages of segmentation (greatly enlarged).
Young worm coiled inside egg membrane in different
stages of grovyth. (enlarged).

10(a, b, ¢, d). Various forms of immature larvae.

11 to 14. Various stages in the distension of the larvae,

15 to 16. Young female cyst in different stages.

17 to 18. Female showing genital tubes and ovaries small and large
ova.

19 to 20. Male undergoing transformation. (metamorphosis).

21 to 22. Fully formed mature male. (enlarged).

Plate B.

Roots of Turmeric (Curcuma longa) infested with Heterodera
radicicola showing enlargements (original).
Tomato plants (Lycopersicum esculentum) showing nature and
symptoms of attack by H, radicicola.

Left—Moderately attacked.

Middle—Unaffected.

Right—Thoroughly infested. (original).
Betel vine roots (Piper betel) showing enlargements caused by
H. radicicola. (original).
Adventitious roots of cucurbita maxima (sweet gourd) heavily
attacked by H. radicicola. (original). '
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four categories between these extremes. Those that are grouped
together showed no marked differences in the degree of infestation as
noted from the galls produced. But yet the writer feels that the
effects of the different treatments may approximately be expressed
in the following manner arranged in the descending order of severity
of attack:—

'Kerosene——Morc or less severe attack having many galls.

Sulphuric acid

Ranicide

Carbolic acid

Not so severe—fewer galls.
Pottassium cyanide f

Partial sterilisation . ;
Trap crop. Mild—a few galls.
Formalin Lime v Slight—(There were galls).

Carbon bisulphide—DNoubtful attack.

Although these observations were continued for a long time no
further comparisons could be made as all plants in some plots died.
In Novembar 1925, the plants in carbon bisulphide plot were seen to
have clearer infestation showing that this plot also has not escaped
the attentions of the Nematode.

Interpretation of Results. The microscopic and other examina-
tions of the plants in the different treated and control plots from time
to time and a comparison of the same as far as possible did not lead to
any definite conclusions as was anticipated but it must be admitted
that these served to throw light on the intricacy of the problem in
question. [t was not possible under the conditions of the experiment
and the unexpected difficulties and complications that cropped up in
its course to calculate the percentage of attack or accurately demon-
strate the relative values of the chemical heat and trapping treatment
by reliable data or concrete figures. The best method of expressing
results would be a comparison of respective yields but under the cir-
cumstances that was obviously out of the question. It was only
possible in an approximate and empirical manner to estimate the
extent of infection and express the effects of treatments in terms of
degrees as severe, medium, and mild or slight. It was even difficult in
some cases to differentiate the degrees of infestation in certain treat-
ments and hence these have been grouped together as having more or
less similar infestation. Certain facts have however been brought to
light as for instance that all treated plots with the exception of kerosine
were generally better than the controls as seen not merely from the less
severe attack but also from the time taken to develop the galls in a few
cases. It can also be seen that the effect of the various treatments
continued to last though in diminished extent for varying periods
ranging from two months to six months.
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To be more precise, as infestation occurred both in control and
treated plots though in the latter in varying degrees of severity it may
be safely concluded that none of the treatments have been effective in
the complete eradication of Heterodera. The treatments, at least some
of them, certainly caused a reduction in the population of the worms
in the treated soil for the time being as shown by the diverse degree
of infection and varying lengths of time taken to produce the charac-
teristic galls. It is also evident that within a short time i.e., 2 few
months, the Nematode is able to restock the treated plots with the
normal population. Evidence then indicates that such sterilisations.of
soil by treatments can only be of temporary benefit and the relief
obtained lasts only for a few months, the period of duration of such a
beneficial condition, varying with different treatments and probably
also with different concentrations of the same substances. Hence sqch
treatments can be utilised to minimise damage to valuable crops which

under the circumstances, is not a mean achievement.

The other causes of a partial failure of the experiments were
inherent in the methods of control themselves. The first anc'l fore-
most cause under this category that suggests itself more prommex}tly
than others is that, since the several plots were more or less well iso-
lated, the worms or eggs were not completely killed by the treatments
either because they were hardly enough to withstand the effects qf
chemicals etc., or they were at depths beyond the reach of the appl.x-
cation. Another probable reason for their presence may be that cert.am
stages in thsir life are such as to have some means of protection

against adverse effects.

The investizations by Godfrey (2) in regard to the dep.th .distri-
bution of Heterodera radicic la clearly show that thess are dls_trlbuted
in the soil in varying depths according to the conditions of soil, season
and availability of moisture, etc., and the efficacy of any treatment is
to be judged by the depths to which the treatme.nts can extend their
influence. Hence to determine the depth to which the treatment has
to be extended, it is necessary to make a study of each locality in
regard to the Nematode conteat of soil at varying depths in different
seasons. This is one line of investigation which requires urgent
attention if any success is to be had in the control of these worms.

In order to see whether the eggs or larvae of these worms in the
soil develop any protective structure while in the soil, so as to with-
stand any adverse effect of heat or chemical, it is necessary to know
more about the life histary of the worm in the soil. All that is known
is that larva is unable to develop beyond the larval stage until it gains
access into the root of a host plant, and then passes through several
stages in the root and ultimately develops into a male or female as the
case may be. But so far as the writer has been able to gather from
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. Favourable Conditions and Means of Dissemination: 'I'he raid
increase of the pest and the widening of the range of host plants natur-
ally led the writer to investigate the conditions favourable to its
multipl.ication and dissemination. Th= soil in the garden is most
conducive to its prolonged life and activity being a safldy and porous
loam of loose texture with sufficient moisture. In contrast to this
they are not so abundant in other portions of garden as has been
gathered from the degree of infestations in plants in portions of garden
having heavy clayey soil or in spots which are sometimes either
waterlogged or completely dry. Coupled with these conditions there
is a constant and uninterrupted supply of food in the gardens. In
short., all conditions and practices conducive to better and intensive
farming such as irrigation, good drainage, etc., all appeared favour-
able to the growth and multiplication of the organism.

As to the means of the transmission of the nematode to fresh
localities, observations indicate that the main cause is to be traced in
this country to heavy rains and consequent flow of water from place
to.place. Irrigation, of course, forms an important means of infest-
ation. To acertain extent the transportation of movables—such as
agricultural implements, manure heaps frominfested soil, affected roots
of live and dead rlants, are also potent causes of its spread to different
localities. Animals and man treading infested and free soils also help
t.he transference of the pest through the moist soil clinging to the
limbs. Fortunately, by its efforts the parasite is known to move for
only short distances within a few feet, which adds additional proof

tc;)show that the main causes of dissemination are those detailed
above.

Tr H . . . a .
eatments. This heavily infested garden soil afforded an ideal

grﬁur}d for the conduct of these experiments. Beyond doubt the soil
was literally alive with Heterodera. The experiments were actually
con.lme.nced by the end of the year 1924 and continued up to the
bt.eg.mmn.g of 1926. A strip of ground sufficiently large in extent was
divided into rectangular areas of 5 x 4 feet and each plot was isolated
from the rest by means of four broad wooden plants sunk to a depth
of a foot and a half into the soil along the sides of the plot. This re-
sulted in a box-like arrangement for each of the fifteen p.lots \Five
of tl3e§e glots were reserved as controls. Two were kept for 'parti'ﬂ
:sterlllsgt_lon gmd trap-crop. Each one of the eight remaining 10‘1‘3

was treated with one of the following substances, the rate. the nu;)]b :
~Of treatnients and the intervals between treatments being’ as indicatee(]]

below. The%oil in each plot was saturated with the required quantity
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Substance Proportion No. of treatments and
intervals
Carbolic acid 1in 15 parts three times with an
of water interval of 9 days
between treatments
Kerosine 2 gals. for the once
whole area
Formalin 1 in 25 parts
of water do
Potassium cyanide 200 1bs. per acre Two treatments with
an interval of 8 days
Carbon bisulphide 4 oz. per sq. yard once
Lime 27 1bs. for whole
area do
Sulphuric acid 1 in 80 parts of
. water do
Ranicide 14 oz. per sq. feet do

Partial Sterilisation: The soil in one plot was sterilised by burn-
ing cholam stalks and other materials ; then it was loosened and spaded
at intervals. The process was repeated thrice with an interval of
two days between treatments.

Trap Crop. As suggested by Kuhn the method of trapping the
worms by growing a very susceptible crop along with the valuable
crop and uprooting and destroying the “catch” or “lure’’ plants in
time before the worms have begun to emerge from the roots and
reinfest the soil, was given a trial in one of the plots. Hence one of
the cruciferae namely knol-khol was grown along with the test crop.

Sowing and subsequent observations. Various lengths of time
had to be allowed to elapse after each treatment before the planting
of the test crop, and the treatments themselves were so timed as to
allow planting of all plots simultaneously. Accordingly all the plots
were sown with peason 10—2—25 but as peas failed to grow well
brinjal plants grown in free and uninfested soil elsewhere and found
to ba free from elworms after examination were planted. These
plants were found to grow well though not very vigorously. After
the lapse of about one month, one plant from each plot was dug up
with roots intact and examin. d. Thereafter periodical examinations
of the plants from the several plots was continued for several months,
The results of the examination can he roughly expressed as follows:--
The plants from the control plots invariably showed a heavy inf{esta-
tion compared with those in the experimental plots. Those in the -
experimental plots exhibited different degrees of attack which is very
difficult of interpretation. The plants from carbon bisulphide plots
showed a doubtful infection and plants from kerosene plot showed
infestations more or less similar to the confrols indicating thus the
other extreme and the utmost that could be done by a very wide
stretch of the results is to group the other treatments into three or
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literature on the subject none of the previous workers have directed
their attention to the possibility of the young worm remaining in the
soil for long periods in a slightly different condition from the one
supposed to exist,

Other Methods of Control. Various other methods of control
are being tried in other countries among which the breeding of
Nematode resistant varietizs of plants is a very promising field
of investigation.  Another method which has been suggested but
not demonstrated to be effective, is that known as biological con-
trol whereby a voracious species of Nematode Monnonchus papil-
latus is sought to be utilised, for exterminating Heterodera on
account of its predaceous instinct.  Flooding the infected portions of
fields with water for a week or two, and drowning the worms has been
recommended but it is not always practicable. Hot water treatment
and steam sterilisation of soil have been reported (o be effective in the
case of limited areas of infested land.

Conclusion. The experiments describzd in the paper although
unfortunately few in number and inconclusive in results, may, it is
hoped, serve at least the purpose of bringing into prominence the
serious nature of the preoblem in South India as alse the various
factors which have to be taken into account in devising control
measures and the unexpeted developments that have to be guarded
against in the course of trials.  The foregoing paragraphs may also
serve to show how little is known of this serious pest in Indis and that
the problem, though not easy of solution, affords a hishly promising
field for exploration.  Suficient, it is believed, has hoen said to induce
interest in the subject and to indicate the lines alons which furiher
investigations may profitably be accomplished ard the weiter will feel
more than satisfied, if by these attempts, the pi oblem has been brought
any the nearer of solution. Opportuniiy is taken here of eipressing
the writer’s deep indchtednoss to the Govt. fEntomclomise, WL R, Ry,
Rao Sahib Y. Ramachandra Rao Garu, and to the Principal, M. R. Ry,
C. Tadulinga Mudali_r Avl., for affording facilities for the investiga-
tion and to all those whose writings have been drawn upon in prepar-
ing this paper. The writer’s most sincere thanks are tendered to
Dr. T. V. Ramakrishna Iyer for his unfailing kindness and encourage-
ment in this as well as similar studies.

Note:—Since presenting this paper for the Indian Science Congress the writer
had an opportunity of seeing (by the kind courtesy of Col. A. Olver, C. B.O. B. DV
cte., of the Imperial Council of Agricdltural Research in response to writer's
request) a monograph on “ the Root-infesting Eelworms of the genus Heterodera”
published by the Imperial Bureau of Agricultusal Parasitology, London (1931)
which gives an up-to date and exhaustive list of host plunts so far noted
the world together with a complete list of Bibliography the value and usefulness
of which can never be over estimated for workers in this ficld. It is obvious that
the writer could have saved much time and labhour had he come across this
important publication before the preparation of this paper especially in the
matter of hunting up the scattered literature on the subiject. '

all over
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t NATIONAL WELL-BEING & AGRICULTURAL
IMPROVEMENTS
- By M. ANANDAN, L. Ag.

Superintendent, Agricultural Research Station, Aduturai.

We have, in common, with the rest of the world, been passing
through an unprecedented economic depression for the past t.wo
years. Following, as it did, on the heels of post-war vears of high
prices and apparent prosperity, the effect of the depression seems to
have been magnified more than it would have appeared under normal
pre-war conditions. No two economists are agreed either as to the
real causes for the depression or with regard to its remedy. Som.e
say that it is due to over-production of commodifies more than is
justified by world demand, some say that its cause is to be traced to
reparations and war debts, while others say that it is due to the com-
bined effect of world-wide over-mechanisation of the means of pro-
duction resulting in unemployment of man and animal labour and the
natural increase of world’s population. It seems to me that all t}.le
above factors either singly or in combination .have contributed in
varying degrees to the present depression. It is reported that the
International Statistical Institute estimates that between the years
1920 and 1928, 125,550,000 had been added to the world’s population.
The Indian contribution to this increase has been in the neighbour-
hood of 25.000.000. The remedies sugugested for getting over the
economic ills of the world are also of various kinds, removal of tariff
walls, organisation of exchanges on a new basis like the bartex spon-
sored b. the London Chamber of Commerce, ‘ Erne’ proposed by Dr.
Fowler in India, actual barter of commodities between nations as the
exchange of American wheat and cotton for Brazilian coffee, and
Russian petrol for Egyptian cotton and international agreements
imposing restrictions on the production of commodities like sugar in
Java, Cuba and Europe, rubber in Dutch East Indies, Malaya and
other rubber producing countries.

+ Paper read at the Agricultural Conference held under the auspices of the
Trichinopoly District Agricultural Association at Srirangam on 4th January 1933.
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While over-production and over-mechanisation may be the causes
for the unemployment and economic depression in other countries of
the world, India’s ills, on the other hand, have been, in normal times,
and are to a great extent, even in this period of depression, due to
under-production and non-mechanisation, particularly of its basic
industry of agriculture. Under-production and over-population, [
believe, have combined more than anything else to keep down the
standard of life of the average Indian. In other words, the cost of
production per acre of any staple crop in terms of its yield is so high
in India, that countries not so well placed as India as regards climate
and soil for crop production have been able to dump their produce on
the Indian market and even to threaten to ocust the indigenous pro-
duce in this competition. Australian wheat and Java sugar are
examples. These countries have been able to do so by the application
of scientific knowledge and methods for higher crop production and
cutting down cost all along the line by efficiency in operations. To
make the point clear, I may tell you that Java produces on an average,
65 tons of cane from an acre while India’s average is about 35 tons
from the same acre. We, at the same time claim, that India has the
largest area under sugarcane and suitable for its cultivation. What
lee-way we have yet to make, to come on a par with Java in this res-
pect,‘needs no stressing from me. The same case holds good more or
less, in respect of all other crops that enter into competition with
other countries in the world’s market.

Coming nearer home, we have the case of Tanjore rice unable to
compete with that of Burma or Indo-China in the Ceylon market for
the same reasons, as amply proved by Mr. N. 8. Kulandaiswami Pillai,
the Deputy ‘Director of Agriculture of this Circle, in his recent report
on his enquiry into the prospect of Tanjore rice in that island. A
reduction of a rupee in the cost of production, or an exira yield of a
rupee from every acre of paddy in the Tanjore Delta, would mean a
saving of a million rupees every year. If the mirasdars of Tanjore
owning this million acres of rice fields save this amount in a year
they may charter a steamer of their own and transport their rice;
more cheaply to Ceylon and the West Coast. '

.So anything made to raise the standard of production of Indian
agriculture means simply the raising the standard of life of 75 % of
the p{:ot;.)le of India, and indirectly that of the remaining 25 % of Othe
32&3:&2& :tlso, as almost g]l thg other industries in the ?:ountry
derive thel indrerlg.th f‘rom this basic industry. India is forging ahead
i in us ries 1n a remarkable way now, ang as more and more
e g eStabllshe.d, to t‘hat extent, we may foresee that many

now engaged in agriculture would be diverted to such

d be welcomed as it would, in addition

of population on land surely stimulate
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and strengthen the industrial outlook of the people and make them
more industrially-minded than they have been in the past. But this
diversion of agricultural labour to industries will have consequences
of far-reaching effect on the traditional methods of production em-
ployed in agriculture. One sure result would be the use of more and
more labour-saving and efficient implements in crop production, in
other words, mechanisation of production to an appreciable extent,
though not to the extent of managing a 1000-acre farm by a couple of
men with the help of machinery. Such drastic mechanisation is not
generally adaptable to Indian conditions and even if possible, does not
seem to be desirable. This partial mechanisation would be enough to
create a huge industry of agricultural implement manufacture. There
should be many more Kirloskar Brothers to cope with the demand.
This solitary example is enough to show what healthy reaction, agri-
cultural development on improved lines will have on the industries

of the country.

The first concern of agriculture should, of course be, to produce a
sufficiency of food crops to support the huge population of men and
domestic animals in the country. This itself would task the resources
of the agricultural industry to a great extent and more than this, the
demand of industry for raw materials in sufficient quantity, and (?f
high grade in quality, would be certain to increaseas years go on. T'his
mears, again, adoption of all possible methods of production, and pro-
duction of commodities of the highest grade in quality. Let me now
briefly touch upon the various methods that we can adopt for improv-
ing the productive capacity of our soils and crops.

Soil management itself is a problem of such vast magnitude gnd
importance that no mirasdar can ignore it if he is desirous qf gettu}g
profitable returns out of his land. The land should be laid 0}1t in
proper way for facilitating irrigation, and still more, its drainage.
Neglect of draining fields at the proper time has caused, in many a
case, utter failure of the crops grown on them. Most destructive
diseases of crops also appear when this operation is neglected. Red-rot

of suparcane is a typical instance.

Cultivation of soil at the proper time and with the suitable im-
plement, is of such vital importance to the growth of crops that the
fact cannot be over-eamphasised. This fact, though known to many,
is not generally adopted. It is easy to imagine that, as the roots of
plants are the real organs concerned in gathering nutritive materials
for building up a plant from the soil, all facilities afforded for their
easy spread in the soil in all directions will be reflected in the final
produce from a crop. That this is the result has been amply proved
by the increased yield of paddy, cholam, cotton and other crops
obtained by deep ploughing with improved iron ploughs. An increase
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of two kalams of paddy per acre is a certainty by the adoption of
this improvement suggested by the agricultural department.

Seed rate. The adoption of a higher or lower seed rate than is
normal for acrop will pull down its final yield. It has been amply
demonstrated that, in the case of paddy, mirasdars are using at least
double the seed rate that is required for raising a normal crop. Ryots
generally use 36 madras measures per acre in the case of kuruvai and
24 madras measures in the case of samha, while the department ad-
vocates only half of this as more than sufficient for planting an acre.
There are 11 million acres of paldy land in this Presidency and a
uaiversal adoption of this seed rate for paddy would result in a saving
of at least 514 million rupees even in thsse days of low prices for
paddy. It isreally a criminal waste if we realise the fact that more
than 150 million madras measures of paddy are thrown away in the
fields when it would have fed a million people for more than 6 months.

Manuring : Whaa we harvast and s2ll a crop off a field, it means
that we have impoverished the soil to that extent. So, if we are to
maintain and increase the crop producing capacity of a soil, we must
put back the plant food removed in the shape of crops, through suit-
able manures. Different crops require different combinations and
quantities of manures. So great care will have to bs exercised in the
choice and dose of manures given to a crop. It has been proved by
actual experiments that crops respond, under South Indian conditions,
to the application of phosphatic and nitrogenous manures when given
in combination with organic matter. A net increase of at least 2 kalams
of paddy is quite possible by the adoption of the manurial combina-
tions and doses advocated by the department.

Use of improved strains of seed: Anything from 10 to 25 7 increase
in crop yield is possible by the usa of improved strains of seeds of
various crops evolved at the Agricultural Research stations in the
Presidency. The paddy strains evolved at the Agricultural Research
station at Aduturai, have replaced the ordinary varieties in more than
2 lakhs of acres in Tanjore and Trichinopoly districts.
a question of a few years more, before the whole
would be planted with improved strains in these tw

And it is only
area under paddy
o districts.
Rotation of crops: Wise rotation of cr
for the maintenance of soil tertility, as well as for avoiding the risks
resulting from relying on a single crop, in times of depressed prices.
It is always a sound plan * not to put all your egys in one basket
The lesson that the Malaya rubber planter and Tanjore rice grower
have learned in this regard is a sufficient warning for all.
Side lines of agriculture like dai
ing, and fish breeding should as far
culture for greater profits,

OPs is a great necessity both

rying, poultry-farming, bee-keep-
as possible be combined with agri-
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Reducing cost of production is another method that can be adqpted
for successful farming. This may be achieved in various directions.
It is, indeed a question of farm economics. Practical methods for
adoption are (1) the better preservation of cattle manure, (2) conver-
sion of all waste products into composts for use as manure, .(3) use of
efficient implements, (4) cutting down maintenanc_e and feeding charges
by using fewer and better type of animals for agricultural purposes.

Preparation of produce for the market and its transport are othe.r
directions in which enormous improvement is possible in Indn}n agri-
culture. Take for instance the case of plantain grown extensively in
your district. As it is an extremely perishable produc.t and as the
crop comes on the market all at a time, the price of fruit falls to an
alarming extent, to make the cultivation of this crop almost an un-
profitable business. There are two ways of getting over the difficulty.
One is speedier transport of the fruit to North Infixan markets, per-
haps, under cold storage. In this direction, the Director of A.grlcul-
ture is personally interesting himself and I underst:and, has an ,1dea of
taking a representative of the Trichinopoly Plantain Growers 'A's§o-
ciation to North India with him for studying the market facxh.tles
there in co-operation with the Agricultural departments of the various
North Indian Provinces.

Another direction in which I am trying to solve in a small way
this problem of slump in plaintain trade is by trying to convert plan-
tain fruits into ‘ figs ' by sun-drying the fruits under proper sanitary
conditions. Plantain figs of excellent quality and flavour are now
being made on the Agricultural Research Station at Adut.urax. The
dietetic value including the vitamin content of these figs, will be tested
shortly. From the figures so far gathered, I find that a 100 1b. bunch
of plantain when dried gives 15 Ibs. of fig and that_ w?l] prepared figs
keep well for more than a year. From the above it is cl‘ear that we
can reduce considerably the freight on fruits by marketing them as
figs and also repulate the supply throughout the year. It. would a}so
enable us to send the product to foreign markets. Plantain ﬁg making
can be easily introduced as a cottage industry. The precautions to k{e
taken are that the fruits will have to be dried under ﬂy-propf condi-
tions and that no attempts should be made to make figs during damp

and cloudy weather, as they easily get mouldy under such conditions.

In conclusion, | assure the mirasdars of Tanjore and Trichinopoly
that no improvement is advocated by the department for adoption
that has not been put to rigorous tests on the Research stations and
request them to make use of those improvements for raising the level
-f crop production in this country.



TOMATO OR LOVE APPLE

BY K. K. RAGHAVAN, L. Ag. (Hons).
Farm Manager, Central Farm, Coimbatore.

Introduction. Of all vegetables that have recently come to the
foreh:ont, Tomato (Lycopersicum esculentum) must be given a very
prominent place. It is the cheapest and most easily gro;vn vegetable
ar.1d a very valuable fruit from a nutritional view point. It contains
vitamins A, Band C in plenty and is one of the richest sources, of
these. This paper is only an attempt to record in brief outline S(;lne
of the observations made and experience gained during the lE’ISt two
years, when the writer was privileged to be in charge of the orchard
?md vegetable garden in the Central Farm. As the value of vitamins
in human and animal nutrition becomes increasingly known this fruit
is bound to come to greater prominence. It is both a fruit and a
vegetable and since it can be eaten raw, the vitamins c¢ontained in it
are not lost. The analysis of the fruit as determined hv the Govern-
ment Agricultural Chemist is interesting, 4

Results of analysis of Tomato for its food value.

|
1 Tomato (raw) | Tomato (ripe)
Heads of analysis “_} o
i % on dry | % on green. 7 on dry | 7% on green
‘ weight. weight. weight. | weight.
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Ash, L1407 o6t ez L g
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Ether extractives 640 0:29 ! o4 041
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100-00 10000 | 10000 100-00
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nsoluble mineral matter. i 015 001 ‘ 017 i 001
Albuminoids 1577 071 i 184t 118
Phosphoric acid 122 006 1 138 009
Potash f . | ) .
5 | 654 030 i 744 i 0 48
ime ! ‘
] 031 001 033 l 002

Fr ..

. om the ahove taple it 1s apparent that the tomato contains a
h percentage of moisture at all stages.
ence of great value as a food.

hig
; It is bigh in protein and
It is also low in fibre and hence casily
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digestible. It is high in ashes and contains a large percentage of phos-
phoric acid and potash. It is deficient in lime. The food value also
increases as the fruit ripens.

The cultivated tomato of to-day'is a native of Tropical America.
It has undergone a series of changes before it attained the present
level of perfection.

Soils. It can be easily grown on all types of soils. But on a rich.
sandy loam with good facilities for drainage it yields best. Under
conditions obtaining in Coimbatore there is no particular season dur-
ing which alone it can be grown. Irrigation is the chief limiting
factor. During the hotter months of the year, however, it may be
somewhat - difficult to get the plants established but when once they
get established, they yield profusely. With judicious sowing and
planting a decent crop can be raised throughout the year. For the
proper discharge of pollen and the setting of the maximum number of
fruits, a dry atmosphere is most favourable. Bees have not at any
time been found to visit the flowers and do not appear to help their

pollination.

‘T'he preparation of the soil and the general principles of cultiv-
ation are almost the same as for any other garden crop. In places
like Coimbatore and adjoining districts, where the temperature is high
it is advisable to give the land a deep ploughing. If the roots of the
plants come in contact with the hot soil on the surface the plants die
quickly. The soil should be stirred aad pulverised well before plant-
ing and a perfect tilth obtained.

Manuring. An initial dose of 10 to 15 tons of good well-rotten
farm-yard manure ploughed in sufficiently early (at least a month)
hafore the crop cowmesin, has bzen founl to be quite beneficial.
Artificials can be used whenever found necessary. Potash may be
applied at the start and nitrogenous manures in smaller doses later on
during the early growing stages. The application of too much nitrogen
may induce a leafy growth which isdetrimental to the yield. About
2 to 3 ewts. of potash and 1 ewt. of nitrogenous fertiliser can be applied
with great advantage. The application of fresh manure seems to delay
the ripening of fruits whereas the artificials hasten it.

Planting. Line planting is advantageous and in irrigated soils the
field should be divided into ridges and furrows. Each furrow may be
formed 3 to 4 feet apart. The seed may either be sown along one side
of the ridge and water let in, or a nursery may be raised and the seed!-
ings transplanted when they are 25 to 30 days old. The latter method
is however more satisfactory as there is a considerable reduction in
seed rate. The seedlingsscan be planted 134 to 2 feet apart in the
row. 'Three to four ounces of seed are quite ample to raise a nursery
to plant an acre. Tomato can also be propagated by cuttings. There
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the cost of artificials may not exceed Rs. 160 per acre which means

that tomato cultivation is a profitable concern. The following details
of cost of cultivation will be interesting :

Details of Ccst of Cultivation.
Preparatory Cultivation ;— Rs.
Ploughing once with deep plough and thrice with
ordinary plough 7 8 0

as. ps.

Manure and Manuring :—

15 tons of farm-yard manure at Rs. 4 per ton (Half of
which alone is charged for tomato) 30 0 0

Cost of 4 cwts. of artificials 30 0 V]
Seed and Sowing :—
Cost of seed, raising nursery and transplanting 6 8 0

After-Cultivation :
Interculturing and propping with bamboo stakes (these

being used for more than one crop) 20 0 0
Irrigation :— '

Once in 10 to 15 days (In rainy weather only when necessary) 54 0 0
Harvesting :—

Collecting fruits etc. 12 0 0

Total 160 0 0

Uses. The tomato is used for a variety of culinary purposes. It
forms a valuable vegetable adjunct with meat and fish preparations. It
finds a place in preserves, sauces and jams. The juice is valued as an
invalid food because of its high vitamin contents. In the Indian

household it is gaining popularity in various vegetable dishes both
cooked and raw.

Conclusion. The demand for tomato in Indian towns and villages
has not, however, increased so much as to warrant its production to 2
large extent. At the rate at which the taste for the fruit is now culti-
vated, t.here is certainly a bright future for ths crop and it is hoped
that a time will come when the crying need will be for more tomatoes.
If thf: cry for eating more fruit and the demand for a cheap yet
nutritious fruit, induces the average consumer to grow a few plants in
his backyard to supply his own needs, the object of this short note
will be more than achieved and it is hoped that the “Love Apple” will
then be more endeared in the hearts of one and all.
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TROPICAL PLANT-DISEASES: THEIR IMPORTANCE

AND CONTROL.
By Dr. £.J. BUTLER,C. M. G, C.LLE, F.R.S.
Director, Imperial Burea« of Mycology, Kew.

Inthe great tropical and subtropical plantation industries, such as tee}. rubber,
coffee, cocoa, citrus fruits, etc., large areas of permanent crops are cultivated on
capitalistic lines with uniform and usually whit? cont'rol. ) On an estajce. of
hundreds or even thousands of acres, often under highly mte!hgent supervision
and where the produce may be worth a great deal of money, it is c‘omparatwely
easy to get adopted improvements which are the ‘resul'ts of s<':1ent.1ﬁc re.search,
whether in the control of disease or in any other direction. It is quite a d}fferent
matter, however, when one comes to deal with the crops grown by ‘the mdngen.((;llxs
people of the tropics for their own use. Their agricultural practices are rigidly

traditional, their standard of intelligence may be low, money is scarce or even

absent, and their crops are raised in small holdings, often subdivided to an aln:ost
incredible degree. 1 once had occasion to acquire 17 acres for expan'su(;{: c.>d ax;
agricultural research station in India and found 30 famxhes-a.nd 91 ;nthl;n :rae
plots represented in this piece of arable lan(.i. In such condlt;c?ns an“ i Zuni.
those under which a great part of the population of the world 1Xes—v -cult
vator's ways and the sheep’s ways te'nfi to be u'luch (‘.hel sar:n: d.s :-:?ollowed
proverb says, and however w. 1l the traditional agricultural me ol utbreak,
the cultivator is apt to be helpless in an emergency as, for example, an o
i i t disease. '

ot e‘l):(::l:::): l:’sllelixr'lprising that the earlier plant pathologists .who worke;ll in ftfhe
tropics, from the time when Marshall Ward went to Cfeylon in 1889 to ﬁg t (k:‘c:)utlag
leaf disease when it was already too late to savt? the industry from rum,t scro <
have concerned themselves mainly with the dlseases'of the great efxpor ‘ ctifai
A study of the reports of fifteen or twenty years ago wxll_ shqw th]e:'f ;)r.tp;:s cal

urposes, India was the only tropical British possession in whic i o
’ licy of the Agricultural departments to devote much of their att«.mtlon to the
g:o:)sygrown by the people of the country for the}r own use. })ur:pg the ;)ta§t
ten years, however,.there has been a considerat?le xmpr.ovement in thxshresplec in
the British colonies, especially those of trop{cal Africa. Mostof t e‘co ltzmei
have one, and a few have two, plant pathologists attached to t.he Afgrlcu utr:
departments and whereas in several of ther_n 'there are r.xo plar:tatan 0 Cr(fpsf, the
needs of the village cultivators ure receiving attention. Lvl\e;lnllln sm;r;:, 01. e
more advanced plantation’ colonies such- as Ceylon and Malaya, T d¥ge
plantation industries have now organised their own research departments', eaving
the Government departments of agriculture.free to concentrate on the improve-
ment of the local crops and methods of farming. o

Such improvements are likely to increase the reSp01uslb111t}es of the plant

pathologists. New and improved varicties of crop plants.are liable to become
attacked by diseases from which the old ones had b.ecome immune .thx:()ugh age-
long selection, and more intensive methodsof farming often havea sl.mx‘lar resulf.
The great activity in crop improvement that‘has bee‘n charactex:xstn'c of agri-
cultural development in the United States and Lanat.ia since the beginning of .the
present century, has been accompanied by such an increased call on the services
of plant pathologists that each of the staple crops h?s, not one b.ut many men
engaged in the study of the cause and control of the diseases to which it is lxub}e.
As similar efforts are made to improve the staple food crops of the tr.opu':s
similar needs will be felt. There are clear indicatic.)ns' from the work on rice in
Japan that even in a crop such as this, which in India is one of the: healthl.est of
all the field crops there are a number of diseases capable of becoming formidable
obstacles to the introduction of improved varieties. i
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is no advantage, however, in so doing as the plants raised from seed are
more prolific than those raised from cuttings,

Propping. The plants as they grow have a tendency to spread

on the ground and require artificial support to make them grow
erect. This can be done by driving in stakes 5 to 6 feet long, vertically
into the ground and tying the plants on to them. Stakes can also be
planted 6 feet apart in rows and horizontal scantlings tied on to these.
The plants can then be easily trained on to them. It no doubt is
costly. If the plants are allowed to grow on the ground without
support they will grow well but intercultivation will not be possible
and harvest will be difficult. The fruits that come in contact with the
soil and moisture are liable to be spoilt. Propping however, does away
with these drawbacks and permits of an easy access of air and sun to
the fruits and controls diseases. The plants if allowed to spread
on the ground strike root at every node and grow vigorously. In
consequence, more {ruits are produced sometimes thus more than re-
compensing for the damage due to rotting.

Pruning. Pruning is another operation which is greatly in vogue,
The advantages of pruning under Coimbatore conditions, are, however.
doubtful and it has to bz done with caution if done at all. Pru-
ning consists in pinching off the lateral shoots at an early stage so that
they may not interfere with the development of the racemes produced
at the leaf axils. The advantages of pruning are early ripening, red-
uction of disease and production of bigger fruits.

Interculture. Ho:ing and weeding should be done as often as
required and the area kept neat and clean. Watering is also quite
necessary except during the rains and the leaves should not be allowed
to fade. Drainage on the other hand is equally important.

Pests and diseases.

The plants are subject to various insect and
fungus attacks.

These have to be dealt with promptly. Spraying
with Bordeaux mixture when the plants are about a fortnight old and
repeated 2 or 3 times at intervals of about 2 to 3 weeks, has been found
be.neﬁcial in-checking leaf diseases. Besides being a fungicide, Bordeaux
mixture serves as a repellant for several insects.

Yarieties. There are many varieties of tomatoes in the market
showing great variation in the size, shape and colour ~f the fruitsj
There is also great variation in the thickness of the skin in the
flavour and the juiciness of the pulp. The following are som’e of the
varieties that have been successfully grown in the Central Farm:

Golden queen, Crimson cushion, Perfection, .

King Humbert, Erliana, Globe, and Large red

Peach Ponderosa and Stone. ,
Notes on the varieties :—

Large Red :— Fruits in bunches of 2 to 3, large, and ribbed. of
deep scarlet colour. !
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Perfection is a fine early variety of a fairly good size, quite smooth
and thick and of a scarlet colour.

Golden queen is a smooth bright yellow variety of a high yielding
capacity. )

Stone is again a scarlet variety of a medium size, smooth and
meaty with very fine keeping qualities.

Globe is a pink coloured, globe shaped, medium tomato of a good
quality. _

Ponderosa has a very good flavour, it is meaty, has a tender skin
and fewer seeds, large sized fruit weighing up to 2 pound each.

Crimson cushion—fruits of a big size and akin to Ponderosa.
Erliana—medium sized fruits, very smooth and solid. It is an early
variety bearing in clusters.

King Humbert with shape of a large plum, produced in clusters of
6to8, scarlet colour, of a vigorous growth and tough-skinned. It
keeps well.

Peach—a small vellow fruited variety. very attractive having a
peach like appearance, fruits formed in clusters, less of acidity.

Duration. The crop remains in the field for about five months
and yields fruits for about two months. If desired, the crop can be
kept longer in the field but experience shows that it is not advantage-
ous to do so. It is better to allow the fruits to ripen on the plant in
which case the fruit contains a higher percentage of sugar and less of
starch. A ripe fruit also contains a higher percentage of vitamins A
and C. For marketing, however, it is advantageous to harvest the
fruits when they are just ripening as they keep longer if done so.

Yield. The yield of ripe fruits varies from 15 to 40 thousand
pounds per acre depending upon the nature of the soil, the variety,
and the season at which it is grown. A mixed crop of tomato varieties
planted in an area of about 2 cents during the first week of April 1932
gave a calculated yield of 28,800 lbs. per acre by about the 19th of
September 1932. Another crop planted a month later gave an average
of 36,000 1bs. of ripe fruits in about the same period. Among this the
variety Golden queen gave 43,000 lbs. per acre. The same variety
planted on 2—7—1932 gave 43,100 ibs. per acre, even though the aver-
age of all the varieties sown at that time was 24,100 Ibs. The highest
yield so far recorded on the Central Farm was from a 26 cent plot
which was planted on 8—12—1931, and which yielded fruits from
25—2--1932 to 19—4~—'32 It gave 48,000 1bs. per acre. The lowest
yield recorded was 10,937 lbs, per acre from a crop sown in July 1931.

Economics. Assuming that the fruit is sold at 6 pies per pound,
as it is done on the Central Farm, it is possible to get a gross return
from Rs. 400 to Rs. 1250 per acre. The cost of cultivaticn including

I3
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from quoting a foreign observer who visited the Sudan two or three years ago.

‘The Sudan is the latest thing in European exploitation and it is the best.” There
has been * created a corps of agriculturists and entomologists to destroy the pests
that attack the native crops: a group of veterinarians to look after and to improve
the native cattle; and a quite unrivalled body of biologists, bscteriologists,
laboratory workers and doctors to fight native diseasos. Trekking through the
land are the Government biologists 1ad entomologists, exparim=nting, destroying
pests, noting processes, giving advice You rarzly find them in the same place
for two wezks running; thzse hardy scientists do even mors work in the open
than in their laboratories .

The West Indies present a very different picture from the Sudan. There, in
some of the oldest of the British colonies, generitions of planters and settlers
have been engaged in the tropical and subtropical cultivations of lands favoured
by Nature to an unusuil degree. Jamaica is the largest banana exporter of the
British colonies, having sent out 24,020,000 bunches in 193 J, representing more
than 507 of the total value of her exports In 1912 the first cases of the now
notorious Panama disease of bananas in the island were examined by S. F. Ashby.
Rigid quarantine measures were promptly introduced by the Director of Agri-

culture, Mr. H. H. Cousins, impressed by the ruin from this discase which had

befallen the banana growing enterprise in the Dutch Colony of Surinam between
1906 and 1910.  As soon as a disensed plant was discovered, it and all the sur-
rounding ones on an area of four chains had to be destroyed and the area fenced
in. Asaresult, sprend was slow, the number of cases annutlly not surpssing
1007 until 1921. Increase since has been at the rate of about 50 per cent a vear,
until by 1929, there were about 85,000 cases, involving nearly 149.000 plantsﬁ in
the parish of Portland, the most diseased, some 9700 4acres, or approximately one-
tenth of the total estimated banana acreage of the island, have now been'abnn-
doned, for it has been found that commercial banana growing is impossible-on
land once infected. and the great United Fruit Company hus already abandoned
nearly 100,0 '0 acres from this cause in Central America. The expenditure h“s‘ tbe
Governpment of some £60,000 in Portland no doubt prolonged the life of the
plantations by ten years or more, but in the end has proved unavailirg.

@ As there is no direct method. of fighting this disease which is due to a soil
‘! r:glll)s. :tfempts t‘o procure resistant varieties are being energetically carried
T‘:-ini:i):d n\lla.:.i.mtxa;ca and at the Imperial College of Tropical Agriculture in
oxin Oth.en arele 'ﬂth test§ have s‘hown that the Cavendish specics of banana and
Yooe oth t\he We;t Itardl}lghly resistant or totally immune. Botanists hoth from
o h&bridisatioﬁ r; 1e}? have toured the world in search of varieties for trinl
before being st oant t (?s;t are grown under quarantine and inspection at Kew
P n. o Trinidad. Very l'arge numbers of crosses have heen made
island have givén n:)l::cir:: S:?x‘ii;)f vtv}l(; acsept slfledlings P roed in the las ot

o % € ‘f‘cce})tﬂ ¢ to the trade during the past
Z:Ia:r.ne':‘zzl’l‘é;t;;d;; s;eillmg I.C..l. (Imp '-rxa] College No. 1). 2 cross l:efweﬂx the
comme . ichel and a wild species  has also shown remarkable immuni-

y Ng 81X years tests, but the fruit still requires improvement

_ It is es;ti;nated that within the next five to seven ye
ine i '

explr:ts:vgl :)e;idls:ase an.d the amount of suitable banana land left, the Jamican

o tesistantn o decline, and the decline is likely .to be rapid l;nless a satis-

prot A, vai'lefy can replace the Gros Michel. The breeding work is

@ eu popu]ati(\:«; intﬂ:s not easy for the stricken farmers to be patient. The

Jn ofet§0a8tal parts of the parish of Portland has been brought

e ® c;b]anan.m before anvthing else, and though an alterna-

alue is desperately needed, it wil) take a long time to

ars at the present rate of

ADRAS
AL JOURNAL.

Led by
. Union
- //’-(wstz'tute, Coimbatore.

iseases. 121

on. Many of the people have
7ing as best they can. It is cold
1ting even scientific men to say,
though they be, are unsuited to
’y Panama disease. The local
aat view but has striven hard to
t has given the industry, though
ana cultivation of the island as a

importance and control of the
on in severity from the sorghum
per cent of the crop on seme
which completely exterminates
£ within any reasonable time.
opted to control these diseases
sntrol which is easy to obtain
ng Cavendish bananas in Panama
to be all one can hope for, but is
diseases of lim:s. A considera
» complete replacement of sus-
obtain resistant plants, budding
* \gricultural practices like stubble
ittack on the parasite by steeping,
e task of the plant pathologist
owledge if he is to perform it
logist, student of the fungi that
e duties of a plant pathologist,
the realm of medicine, pure m:-
ogist a necessary collaborator, but
rer or a specialist in particular

1at a destructive disease in a plant
ited with such he is inclined to
He looks first for some disorder
- meteorological phenomena. Or
»me exhausted, or that the plant,
It is often not until all these
rue cause is fully realised, Experi-
» find the explanation of serious
factor is usually the presenceof a
avoured by secondary causes.

us used by modern plant pathology
rs in the causation of disease have
teard that the * mycologist”, as he
aay be in danger of losing his posi-
ny team of tropical research agri-
stion that, looked on as a member
it must exist between him and the

' hologist is more needed now than

»and the quest of quality or the
m crops can'be reliedon to be fol-
thologists well-versed in the patho-
and they cannot be produced at a
vill be paralleled in every Colony in



118 The Madras Agricultural Journal {Vol. xxi, No. 3

The two tropical cereals next in importance as food crops, sorghum and the
bulrush millet, are much more subject to disease than rice, but very little work
has been done on them in the tropics and even the full life history of several of
the common bulrush millet parasites is unknown. Still less is known of the
diseases of the tropical pulses and other plants of economic importance except
those that are grown for export, Tropical plant pathology has not much to
boast of in the study and control of village and field crop diseases; the number
of many years of work put into this branch of Agricultural science is too small
to have yielded much result and the difficulty of getting the native cultivator to
change his ways, as well as his lack of means and general backwardness, has
helped to induce a pessimistic outlook amongst those who are charged with the
control of agricultural research and amongst the research workers themselves.
Nevertheless, not only because there is great preventable loss of crops from
disease in the tropics but also because a solid knowledge of the pathology of each
crop plant is a necessary concomitant of all attempts at crop improvement,
means must be found to surmount these difficulties. Little by little, openings
for successful attack on them will appear, and however slow progress may be at
first, the next fifty years are bound to see a great improvement in the crops and
in the general agriculture of even the most primitive of the African colonies.
In this advance plant pathologists will have to bear an ever increasing share.

The work which hus been done in India during the past twentyfive years or
80 illustrates seme of the problems that the tropical pathologists have to face in
dealing with village and field crops. When the Indian agricultural department
was formed thirty years ago extremely little was known of the diseases of tropi-
cal plants, though there were a few exceptions, such as sugarcane. The first
work done in the mycological branch, therefore, was to make a survey of the
diseases of the more importaut crops, and when many of these were found to be un-
described, a more intensive study of a few was undertaken and lasted a number
of years. Two of them, one on palmyra and cocoanut p:lms and the other on
rice, broke out in epidemic form and had to be dealt with on emergency lines,
invoking the aid of the administrative services and leading in the palm disease
campaign, to legislation of the kind that is familjar in more advanced countries,
where it becomes an actionable offence to own a diseased plint without reporting
or dealing with it as prescribed. In the campaign against this disease, which was
exterminating the palmyra in an area where this was the dominant tree and by
far the most useful, nearly a million diseased pilms were cut out to sive the rest.
This and the subsequent legislative action and the discovery that many trees
could be saved by removing the bud sheaths in the early stages of attack have
been successful in preventing the spread of the disease and in keeping it within
manageable proportions. The campaign cost the Government about £ 20.000 ;
but the value of the palms cured by treatment was estimated at about £ 28,000 in
1921, and the number saved from infection must run into millions.

In other cases it soon became evident that the variety of the
exceptionally liable to disease either b
cause disease had heen

Crop grown was
ecause of inherent susceptibility or be-
allowed to accumulate in the stock and

mitted when diseased material was used for planting each successive crop. In
such cases the agriculturists of the department, each of whom had a district
under his charge, became invaluable collaborators, both in observing the injury
done to particular varieties and in introducing new or more healthy ones, '

was being trans.-

Then there were the cases where one had to make a direct attack on the

parasite and try to kijl] it or to prevent its Spores germinating by the use of
fung_xcxdes. This at once brought one face to face with the economic limitations
of village agriculture in countries like India, where the cultivator usually has

~yr
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little actual money at his disposal and can only borrow at exorbitant rates of
i est. .
mte;opper and sulphur have remaine.d to th.e pFesent day the chief weapon_: in
the hands of the plant pathologists in their direct attack on fungal p;rasxdes.
In India they have been used chiefly on the more valuable orchard and garden
crops or as seed disinfectants on field crops. . ' . o
The relative infrequence of destructivg epidemics of dxseas:e amongs.t mdlt-
genous crops in the tropics as compared with tfhe great plantatxlc:n ;:rtc;ps 1se neor-
due; ! think, as is sometimes assumed, to the circumstance that t 3. a :: ge:ms
ally occupy larger continuous areas under th'e one crop, so that lseif fiuage
can multiply and infect more readily. I.n India there are large la?ea: of village
lands mainly under a single crop as rice in 70 per cent of the cu ;xva ed.sease in
parts of Bengal or cotton in 60 per cent. of Khanfiesh. Free‘don;) rom xthrough
these cases is probably mainly due to d1§ease resxsta_nce having .etic')me.mwn ugh
long experience, the determining factor in the selt_actlon.of the vgrlefles gdecm;dly.
quality of which is liable to be a secor;dhary t;onsi\ldit;ia—n::a?int;i’ : }?i ctsx;v decidedy
lantation industries, on the other hand, .
:fm:.ptig:g: t‘:) iZompete in the markets of the w.orld fs so important that ga:\ill:‘llzf
may be sacrificed. Examples of destructive epldem;;:s 13“211:330 :::)vx;:’ a;; e
and are not, as in the other category, usua y > ne '
(:;:asites. They are just as often due to az]1 ohz par::)Sl:; eﬁx;g:;fdl; :blll:wﬁ:::;?;
i hey are sometimes also due
:ectz:r%e?;:}ii}::t-to ’l;xp)-::nsion of a plantation system into areas not 9?:::3‘;13;
affording optimum conditionsfor the grov'vth of the plant, so that its envir
may become more favourable to the parasite than the host. , vione
The recent wave of epidemic disease t:lat bals rat"/zﬁeidntlx ;Zttggn:i (;er;taat ions
of the Sudan may perhaps find a partial exp anation ir e gonius
When the great Gezira irrigation scheme, d_ue in its mceptlor;“ﬂ]ed e
of Garstin and Kitchener, was opened in 1925, it wasbalreadz :Z‘ﬁy e o this
highest quality Egyptian long-stapled cqtton could i:\:::;; 8200 000 ot et
previously arid waste. At the presapt time aPprEx . nﬁ,c 1;ntation 600,000
ated Sakel cotton is grown as the major crop in the giga P .

i ing, surely the largest arable farm in
axist unederDz:;tfx:rﬁxecg:st: Of]ivznge::: p:ftt:i the dam was built across t}}e Blue
(;Ixills;e::tt.on worth more than £ 12,000,000 was pr?duced tftron:1 tfh(:n i(,;:z;::i,czzg
15(),0’00 people had settled where before there wasonly ascattered fumis

ion, ]
p°P“Tl:: :0tt0n disease known as blackarm occurs in all' th.e cotton gbrow}:ng pnr;s
of Africa, but it seldom causes much injury tc.> the vanet.xesEgro‘v.;n yt edpe:::) Z
of the tropical regions, and the long stapled kinds grown. in hgyp esc.z:pe Iz:l tse
apparently because the climate of Egypt does not sm_td tble partas; e'. n the
Egyptian varieties grown in the Sudz;g it becar_ne;lao ::r;;\; 11:) ii ;;;;5._;6“; § one o

i in reducing the yield per acre ir X
f:i‘;ggfsflac':‘(;z lrt:apresents i lossyof more than 60,000,900'1b. of cotton.(l)'n the area
grown in the latter year, worth even at th‘e low prices t(;xen plret:ral 1tng. ;nore
than £800,000. As the disease is carried mainly qn tl{e seed, at} eed ahora ehs;:, ::::
of seed disinfection with the dust known as ¢ Abavit B’ was cal:n through be e
the last season’s crop was sown, the whole of the seed. for this gregt _arga,d r:tp e
senting more than 30,000 bags, being treated by Spec.lally dev(;seh see " u ; .
Various other steps were also taken to combat the d\%ease, anc the yxlt? 1, when
harvest was completed last spring, was found to have risen again to a little more
than 400 1b. per acre, or not far short of that of the ear‘her years‘.

In this case there is far more at stake than_ t}}e saving of an industry, hovs;ersr

important. The whole future of a province is in the balance. I cannot refrain
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Science by the Cambridge University in 1907. In 1908 Dr. Barber
joined the new Agricultural College at Coimbatore as the Government
Economic Botanist and Professor of Botany and until the appoint-
ment of a Mycologist and an Entomologist, he also supervised the
work of the Indian assistants in these Departments. In 1912, Dr.
Barber was appointed Sugarcane Expert for India and continued
in this appointment until he retired in 1919. The work of Dr. Barber
as Sugarcane expert and breeder at his sugarcane farm in Coimba-
tore has gained international fame and we need no more endorsing
testimony to his valuable work than the numerous varieties of canes
that he has handed over to the Indian cultivator and which are grown
everywhere. As a recognition of the valuable scientific work he did,
the Government honoured him with a C.I. E. in June 1918, Itis
needless to state that he has published numerous papers in botany,
agriculture and sugarcane work and it is difficult to enumerate them
in this brief sketch. And it was only very recently that Dr. Barber
gained for his work in sugarcane the Maynard—Gangaram prize of a
substantial amount. As a scientific worker Dr. Barber had few equals;
his accuracy, clarity, and systematic arrangement of work were fea-
tures which were inimitable and unique. Those among the officers of
the agricultural department who have had the privilege of working
with him can never forget the splendid training in both scientific and
administrative work which they received from him.- In fact, several
officers holding responsible places in the agricultural department at
present, owe their early training in scientific work to the valuable
organising and training capacities of Dr. Barber, and we are sure they
cannot forget it; they are all ‘‘sparks from my anvil ”” as Dr. Barber
himself used to say. We cannot refrain from stating that Dr. Barber
was a man possessed of very high scientific attainments and organising
capacities and it is very rare to meet with one of such remarkable
gualifications.

In his private capacity, Dr. Barber was a very perfect gentleman
. with very pleasant and suave manners. He was a good sportsman,
and right up to his retirement and even in his retired life he was
maintaining his status as a first class tennis player.

In conclusion, we may add that the Madras Agricultural Depart-
ment was very fortunate in getting the valuable services of such a per-
son as Dr. Barber, for carrying out the pioneering work in placing
this department on a secure and scientific foundation ; and as long as
the department and the College continue, the name of the late Dr.
Barber can never be forgotten. Nor is it necessary to state that early
steps will surely be taken by his admirers to perpetuate his memory
in a very suitable manner.

(Editor).




THE LATE DR. C. A. BARBER

In the death of Dr. C. A. Barber which took place recently, the
world of Science and especially that group of pionesrs in agricultural
and plant breeding work in India, has lost a very valuable and dis-
tinguished member.

Charles Alfred Barber was born on ths 10th November, 1860 at
Wynberg in South Africa. When eleven vears old, he was sent to
England and had his early education in a grammar school at Bath, for
six years. In 1878 he entered as a clerk in a District Bank in New-
castle-under-Lyme, and passed through his five years’ apprenticeship.
Meanwhile he carried on his studies in science privately and passed
the London University B. Sc., with honours. In 1883 he proceeded to
Germany with the idea of devoting his time entirely to science and was
in the famous University of Bonn for a year, and during this period
he specialised in Botany and had the privilege of being astudent of
Professor Strasburger and other famous botanists of that University.
In 1884, Barber returned to Christ’'s College, Cambridge, and as a
student secured the place of a demonstrator in Elementary Botany.
Gradually he was able to szcare a teacher’s place and carried on his
University studies as well. In 1889 he took the Cambridge Natural
Science tripos Part II, in the first class and became demonstrator in
Botany at the Cambridge University. In 1891 he was appointed as
Superintendent of Agriculture, Leeward Islands, West Indies. After
his work there for four years which gave him some experiences of
the tropics, h= returned to England and became instructor in Botany
at the Royal Institute of Enginesrs at Coopers Hill.

It was in 1898 that Barber left Coopers Hill and landed in India to
take up the appointment of Government Botanist, Madras, and with it
the Directorship of the Botanical survey of South India. In this dual

capacity he had facilities to tour about the province and make exten- °

sive botaical collections and get a close acquaintance with the flora
and agricultural conditions of South India. His botanical work gradu-
ally brought him in touch with economic problems connected with
agriculture and his activities had to be diverted to the study of crops
in their various aspects. As one who was responsible for starting
the experimental Farms at Samalkota, Palur and Taliparamba for the
study of special crops, he laid the foundations for the newly organised
Madras Agricultural Department. Very useful work continued to be
done at Samalkota, Palur, and Taliparamba in the study of sugarcane,
groundnut and pepper and all the present output of work on these
crops has been built on the systematic foundations laid by him.

For his' research work on various items and especially for that on
the haustoria of the sandal he was awarded the Doctor’s degree in

- THE LATE Dr. C. A. BARBER, M.A., D.Sc., C.I.E.



Totes and Comments.

1. The Poona Agri
gricultural College: In the i
. re Q
report of the Bombay Government Re-organisati cently issued

among the ‘ on Committee, one
£ many rettenchment proposals of the Thomas Committee is

It)}:)iflb;;i:gn of the Agricultural College at Poona. To us, such a pro-
all over thes- :su";:irr}blte surprise ; for, at a time when the general cry
back to the land’ : lsh o divert our ?CtiVitieS to agriculture, and ‘go
nise, 'To abolishu-: a suggestion is not only unexpected, but very
tion in the most im Orltmsututmn of the kind which is giving instruc-
a retrograde step of rtant occupation and industry of the country, is
at Poona, is ose o? \ﬁlry hieh (1f3gree.. The College of Agriculture
which hasy boen. mad s tr’e. Premier scientific ~ institutions in India
careers, and it will be a AnIng up young men for various agricultural
accepts the views of ch Rgreat pity if the Government of Bombay
aseful and booelas ‘e. e_trenchm.ent Committee, and closes this very
curious Suggegtioirtlghéllzl;:?};]' li is also an irony of fate, that this
the Silver Jubilee of the 1nstifui?oﬁzsb'];ﬁsthi)f:;anﬂt%ut 4 fime when
record our emphatic protest against s 2en celebrate
face of it, a case of false econo‘my‘

2. The late D iV ‘
teat b late Ox;.l?:nrger\. BXV(; vegy much regiet to announce the
‘ h, - Lo AL Barber for many years connecte i
) 5 7 ars ed
?ixeo?l/{‘a;] as A.gr.lcultuul Department. Readors micht rememboer vtvlital’z
o aguaxy issue we made a refarence to g Ie‘tter 1‘<;ceive;i fro
. erra ing the : s (
M Weraérnoi ll;ugardmdgfth, ;nfortunate condition of her husband b:::
repared for this sad news { i \ '
_ s following so closel ’
we were : : ¢ osely. We offer
rest condolences to Mrs. Barber and her two children on this

sad bereavement, anid | S
» and nope that it will help th
know that they ve 1 °Ip them boar the sorrow, to
wishers in Indgqhi:;vheotlhe dele{zpest sympathies of ma:y friends and well-
a, nave kuown th : :
the late Dr. Barber in (he em, and who have worked with

. Madras ie
humble tribute to perpetua > Agricultural Department.  As a

te his memor - .
graphy of Dr. Barbar which would he };n\:’frare adding a short bio-

many of our young readers.

3. Fruit Culture in Mysore :
start.ed on some substantial lines
horticulture, as may be seen fro
recent administration report of th

! ; d1 We must
uch a policy which is in the very

uctive and inspiring to

-

The Mysore State appears to have
of research in fruit growing and
m the Government review ohn the
Government i5 anioe hort O e State gardens in Mysore. The State
Erult industry o promisir;g HDLCI?I e_fforts_ s‘hould be taken to develop
2 Research Seteme fruitnei, with this idea, they have called for

Gardens in cons ; ‘ ulture from the Superintenden
ultation with the Director of Agricult]ure. tII';d;shtwe(g

- very hard to secure a favo
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various tropical fruit trees, especially, in and around Bangalore.. The
State nurseries have, it appears, imported from Australia over five-
thousand fruit plants, consisting chiefly of apples, oranges, and grapes.

. As hinted in our last month’s note, thisis a good sign of the times

when people have begun to appreciate the value of fruits in human
dietary, and the consequent desire to grow more and better fruits.

4. World’s Grain Exhibition: A world’s grain, exhibition and
conference isto be held at Regina in the Dominion of .Canada, during
July-August 19335 the prize money offered for the best exhibits of
grains amounts to £25,000. The Ministry of Agriculture and Fisheries
in England is arranging to inspect and certify the.samples from England
and Wales, before they are despatched to Regina. .Besides: England
and Wales, other European countries like Italy, Portugal, France and
Belgium are also participating in the exhibition competitions. In
addition to the exhibition, there is-to be a conference of experts from
every grain-producing country in the world, with the object of pooling
knowledge on every phase of production and marketing. The British
Government are expecting to send a delegation. We understand
that in this country, arrangements have been made by the Imperial
Council of Agricultural Research, to send the best samples of grain
produczd in the country. Simples of riczs, cholam, (sorghum) ragi
(Elusine coracana) are bzing pot ready even in Coimbatore, for des-
patch to the exhibition. We do hope that the Imperial Gouncil of
Agricultural Research may find it. possible to send some delegates
from India to take part in the conference. '

5 The Plight of Tanjore Rice Merchants. Dueto various difficul-
ties—especially the competition of Burmah and Circars rice in Ceylon

“and in the West Coast, combined with the very unfavourable steamer

and railway freights—rice merchants in Tanjore are now finding it
' urable market for their delta products, in

the West Coast markets as before: and many of the mirasdars in the
Tanjore delta are in a Very unfortunate plight. To make proper
enquiries into this matter, and to suggest means for removing the

cexisting difficulties and providing better marketing facilities, the

Madras Government has deputed the Joint Registrar of Co-operative
Societies to proceed to Tanjore, and make personal investigations; on

_his arrival, a meeting was arranged of the leading mirasdars and the

Collector, and the special officer discussed the matter at some length.
Some of the suggestions offered to the special officer were:— (1) re-
duction of railway freights by S. L. Ry, (2) the reopening of old ports
like Tranquebar and Port Calimere to facilitate transport of rice to
Jaffna, (3) the extension of the Vedaranyam railway line to Point
Calimere and (4) affording banking facilities and credit system to
merchants. It is hoped that the Special Officer may be able to find
some possible ways and means and be able to ease the situation.
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6. Twenty years’ Index for the M. A. J. We invite the attention
of our readers to the fact that a complete and exhaustive index of th
first 'twer‘xty volumes of our Journal (1911—1930) has been com ileg
and is being got printed by the Union. It is hoped that it will faEil't-
ate easy reference to all the various papers and other contributi :
th.at have appeared in the Journal during the last twenty years Coloins
w1}1 be ready very soon and at the suggestion of many frié;lds ptl(:s
price ha§ been fixed at a low rate of Re. 1—4—0 per copy and to th .
who register their applications bafore April at Re. | o

new'sl.thAt glev;‘ $ugarcane Fa.rm in Chittoor. We gladly welcome the
pews Saa : e &nance Committee of the Madras Legislative Council
e g((): ;2?; O;Lhe y()lroplosacl1 of the Development Department to
garden land and 3 acres of dr i i
: y land in Chittoor,
iz;dar::%;gs?cﬁtfamll.l)the experiments therein to be conducted by the
ural Department, from out of a i
. . , grant by the Imper
Cmflncﬂ. of Agricultural Research. In view of increased import pdulta;
;:su(:;:ilgn sugar, the_: expansion of areas under sugarcane locally, has
s resear\;;rgngzﬁ?st }mpor:ance, and experimental stations for carrying
Important crop, as to the best and most i
his | t crop, ; economic
;r:):ﬂ;o;is of cult_lvatlon, pertaining to conditions of each tract, are aln
Serseuti:eszszxty. f ’It‘{:e eéperimental station at Anakapalle c'ould but
eds o e Circars, and work at thj
_ . ircars, s newly proposed
farlrtx} at Chl-ttOOI', will furnish information that could be avai]i)edr::)f by
;:rm;vf}'igrs in ;Ee (c;ntral Districts, where the conditions are different
se 1n the Circars, and where the chief i i
from tl , problem is one of lift
il}‘;ltga:;lon and the.cox}sequent wasteful irrigation practices. It is true
! e ce.ntral dlstrl_cts grow only a fifth of the total area under
u Sticanle in the }’res1dency, but the opening of this farm, will sérve
theirl:rue:te cglltlvators owning land under tank irrigation, to increase
peir @ under sugarcane, which compared to other provinces is
ming a negl¢cted crop in our Presidency.

ABSTRACTS

Effect of varying moisture conditions
Iig.ht. medium and heavy soils of the Cent
Mlsra (Nagpur Agricultural College Magazine
vious work of the authors had shown ( ‘

on the growth of rice in typical
ral Provinces.—D. V. Bal and R. N.
1933, wol. 7, No. 3, Pp. 7109~712). Pre-

Agl iculturs and IJ’U(}"O[O b, Indic 1932, vol. 2,
CR, 1 .
i)p. 404—4’6} thﬂt the rice crop Showed a better growth mn heavy soil not Sul)

merged under water than when kept s b

The present paper reports the resSlt o o e tinder water in the usual way.

during the year 8 of pot culture experiments carri

durin gon ﬂ}\’e gSr;z,Zg; IZ?Or?:d'l%i to tes.t the effect of vafying mois:qulx:l:i(t.ir(;;li1E

(a) light rice so1l (Matasi Soiel -lnsitltrzg‘/tylz;ca] igi;s/()f the Central Provinces, viz.

(b) medium ric i S clay 18'47 water holding capaci AN

and (c) heavy r?c:o;Li(lD(oésa;ml i Silt 247, clay 407, water holdingg calz)zcclitt};’io;;))'

54'3%). Quadruplicate Otan ar soil; silt 137, clay 53%, water holding CﬂPaCiZS;

tions, carried out d POt experiments, under manured and unmanured di-
uring the three years, showed that :— (1). In the case ():(l)ir:zhlt
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soils, submerging the soil under water, acted beneficially and gave as good ylelds
as when the water was added from time to time when necessary. (2). In the case
of medium soils, submerging the soil under water gave lower yields than when
water was added by instalments, and the difference was about 10 to 20%. (3) In
the case of heavy soils, there was a serious decrease in yield amounting to about
50 to 75%, when the soil was kept submerged under water. If on the other hand,
water is added to such soils from time to time to keep them at the maximum

water holding capacity, a normal yieldsequal to that of light soils was obtained.
(C. M)

. Silage investigations at Bangalore. IV. Ensilage of Jowar Straw :— T. S.
Krishnan (Agriculturs and Live-Stock in India. 1932, vol. 2, part vi, pp. 619-626. Cf.
M. A. J. Vol. XXI pp. 41.) Jowar (Sorg'uum vulgare) is raised extensively in many parts
of India as a fodder crop. In varieties where the grain is used for human consum-
ption, the stalks left over are used as cattle fodder. As the straw consists of tough
stalks and a few dried leaves and is not relished by cattle, the author has examined
the effect of silaging the straw, on its palatability and nutritive value. Before en-
silage, enough water was added to the straw to bring down the dry matter content
to about 25%; the mass was kept ensiled in a pit 12 ft. long, 6 {t. wide and 8 ft.
deep from December to Mzy. At the end of the period, a silage of uniform
quality, having a dark-brown colour and a good soft texture and a pleasant slight-
1y acidic smell was obtained, which might be clussed as good “ acid brown silage .
It was eaten with great relish by cattle. Feeding experiments conducted with
the silage so prepared gave very favourable results. Comparison of the chemical
composition ef the silage with the original straw showed a loss of about 107 on
the dry mmatter, an increase in ether extractives from 1687 to 2:11%, being mainly
due to increase of volatile organic acids, a decrease in the Nitrogen free extract
and mineral matter to the extent of about 20% on the original content. There
was also an increase of volatile bases and decrease in amino-acids. The changes
were in general in the same direction and of the same magnitude as during the
ensilage of Jowar in the prime condition (when earheads just harden), except in
the case of the proteins, where there was a smaller amount of decomposition
with straw silage (12%) than with the prime stage-silage (30%). The author con-
cludes that subjecting Jowar straw to the process of ensilage should prove of
considerable help in the better utilisation of this stuff. (C. N)

An experiment on Mineral Asgimilation from two typical fodders.— F.J.
Warth. A. Viswanatha Iyer and N. Krishna Iyer. {Indian Jour, Vet. Sci. 1932, Vol.
2, port 4, pp. 325-332). Recent work in the field of animal nutrition has emphasised
the great importance of the mineril constituents of feeding stuffs, and as it is
likely that the problem of minerals may be acute in India, especially in areis
which have been cultivated for a long time and also in regions where the soil is
exposed to excessive leaching, the authors have, by way of preliminary work,
made a comparitive test of two typical fodders, viz. Ragi straw and Bolorum hay,
from the minera} standpoint. The simples of Bolsium hay used in the experi-
ment. contained on the average 0:8347 of lime, 00787 of phosphoric anhydride
and 0'459% of nitrogen, while Ragi straw contained 1'136% of lime 0'1937% of phos-
phoric anhydride and 0-511% of nitrogen. The fodders were poor in nitrogen and
sertously deficient in phosphoric acid as compared with English fodders. In the
present experiment a long period feeding test was carried out with the above
two fodders, foar bullocks being maintiined on eich, and a small defined
amount of concentrate being fed to all animals alike to maintain the nitrogen
balance. The feeding test was divided into the three f{ollowing main periods.
1st period: the fodder without mineral supplement; 2nd period: fodder with
supplement of calcium phosphate; 3rd period: fodder with supp’ement of
calcium phosphate and green food. The object of adding green fool in the last
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period, was to test whether increased assimilation of the minerals was brought
about by the addition of vitamins in the green food. During each period, nume-
rous determinations of the mineral balance were made. With regard to Rogi
straw, it was concluded that it was well provided with lime, since appreciable
assimilation took place in the first period. The phospheric acid appeared to be
on the border line of sufficiency. The animals on this ration were evidently not
suffering from lime shortage, yet in the second period when a mineral supple-
ment of calcium phosphate was added, there was a further very large assimilation
of lime, indicating the probable influence of phosphoric acid on lime assimila-
tion. With regard to the hay ration, the experiments showed that this fodder
was seriously deficient in phosphoric acid. The interesting fact was noted that
even under extreme shortage of phosphoric acid, the faecal losses amounted to
10 gm. a day indicating this to be the limiting factor. In the present experiment,
green grass did not show any noticeable increase in assimilation of the mineral
constituents. The authors, finally stress the practical significance of their re-
sults and the importance of maintaining the necessary phosphorus supply of

mature working bullocks, especially in the slack-season when concentrates are
not fed. (C. N)

Shaw (Hawais Plant-
tion was to ascertain
t intensities of irri-
5 inches apart from
water corresponding to 1:34, 2+0, 4'0 etc.

Distribution of Soil Moisture after Irrigation:— A, R.
ers’ Record, 1932 Vol. 36, pp. 73-90). The object of the investiga
the nature of moisture distribution in the soil after differen
gation. Furrows with ridges 12 to 16 inches high and rows
crest to crest, were filled with amounts of
acre-inches of water and after 48 hours, trenches were dug across the rows to
observe the extent of penetration of the water. The actual values. obtained
varied with the nature of soil- type and method of irrigation (contour, long line
or border method), but the results showed that, in general, after a light irrigation
in a normal loam soil, the wetted area extends laterally to some distance on both
sides of the furrow and is of moderate depth. With heavier applications of water,
the lateral spread of moisture through the soil does not increase appreciably, but
the vertical penetration increases nearly in proportion to the quantity of water
used and much may be lost if the irrigation is heavy. There was no evidence to
show that in a well drained soil there is any appreciable movement of moisture
from wet to dry soil by capillary attraction. (C.N.)

A comparative study of Corn and Molasses as Basal feeds for Swine | —
D. R. Gochangco. (The Philippine Agriculturist, 1933 Vol. 21, No. 8. pp. 560—571).
The object of this study was to determine and compare the feeding value of
molasses and corn as basal feed (a) for growing pigs, and (b) for gilts for breed-
ing purposes. 21 Berkjala weanlings and 14 gilts were used in the experiments
which ran over a period of about 7 months; and the rations consisted of rice
bran 60 parts ; copra meal 18 parts: and shrimps 2 parts together with either corn
20 parts or molasses 20 parts or a mixture of corn 10 parts plus molasses 10 parts.
The results showed :— (1) In the mixture of feeds used in these experiments, for
growing pigs and gilts, one part of molasses was equal to one part of corn in
feeding value. (2) Molasses should be substituted partly ox wholly for corn,
especially when the latter becomes scarce or the price high. (3) To prepare an
animai for show purposes, molasses appears to be a better feed than corn, as it
imparts more readily plumpness, smoothness and refinement in the general
appearance of the animal,

Infestation of Stored Products by Insects:— J. W. Munro, (Nature, Jon. 21,
7933). Prof. J. W. Munro of the Imperial College of Scignce and Technology has
contributed an article in Nature (Jan. 21,1933) on the above subject. The article
summarises the results of study of the scientific problems underlying infestation
of stored products by insects and fungi, done at the special laboratory of the
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imperial College started in 1927 with the grant provided for th_e purpose by thg

Enﬁ)ire Marketing Beard. The work is divided into three sectlonls: sulrcve:y iﬁe
h and experimental work in

i i e work at the London docks, researc menta .

;:lt)zlrls:f::; and commercial scale experimental work on sterilisation of infested

produce and warehouses in London and other ports.

A survey work of the insects associated (\;nttgm tcocovz;;r%x;xic: lfzoux:;,e :ip:sce;f a]r:ﬁ
tebacco stored in London warehousegghowe at up . 4 cies of i
¢ few of them are of prime importan
Sect are FopTes o e ey Ollsl,a:ve shown that in nearly all—if not all—instan
masini:f?s:;::si:; t:::gsiﬁzv?z v:l?; exporting country and that it is aggravated by
ces,
storage in Great Britain. ' . -
i 1 investigations in progress com
j The labor;itofga;esriir:(ﬁ::iialex::;‘r:k?:::ical worlf. In t!ue entomololglca;
DS O e o ogllem'studied is concerned mainly with the rearing of veryldargd
branch, the ?to ts for experimental work, on such lethal agent.s as. heat, co :;s
?um‘k;?:togialsz:e(;nd with varioué problems relating to the respiration of ins
umigo™ ] !
in different stages of development. : sk
In the chemical section of the laboratory, r‘esearch and exlrerm;:;tlalvapour
" jve toxicity of various fumigants to insects and on t. epa e
on the relat 9 t vapours and gases generally used in admu:ztu're ; and ot
pres§ures of fumlgari)ts publication. According to Prof. Munro, it 1.5 ouommer-
camies out_ anq a:v :f ships, warehouses, mills and prcduce as .practnsed zes mer.
o iumxga.txos attempts are made to determine the behaviour of tga o et
cially, m° serlou] rocess of fumigation. It appears that the concen rat. D
during the actual p mended or employed in practice are based on expe.::m-lnadp-
iumngmts a-s arehrei(i):::i and extent of living insect materia} used are quite lthirt'y
ok i eerience of the Professor, five, ten, or in rarer casres,all e
quate. In t be oxp sidered ample for experimental work are far.too sm.th o
insects which al:elco?)rk done by the Professor he was not satisfied W‘d'tions
in the commerzcxta 4wthousand insects reared or produced undt'ar known cosn dluring
results m?]ess o h experimentation. A study of the behaviour of gl':;sethe TR
were s“l.)]eCt . S:C a that temperature effects are not allovt{ed at a ti, id
iun::gnbu::p?ia:nso? ;vumigants by the products themselvess;ieaISszerediﬁUSion
high 208 i taken to en !
eStgimated' anfi quite l}? adeg: at’el‘;xn: a::l::ts ?r:z:ortant direct cqntributxon to' :li:;:
and diStriDUt'lon otf' tfeestgti(;n that has heen made by this special lab.oratzryl;h
:lconttr_olg' :t{t;:i?gn lttc‘) these defects and providing means of overcoming them.
irectin

.. e final aim of the work at this labf)r-
Efficient fumigalttli‘::altsetzfi’ul;ct)iv;ivz; 't;he losses caused by insect infea?tatxotn
atory because the & o on the acquisition of a fuller knowledge of the insects
of stored produc'e oI:sessed at present. Subjects on which promising Eeslfarci-
conce}-ned.thﬁn 1Sdp cted as time and funds allow are the temperatm.‘e an umst
work is b?l.ng conb uth in the atmosphere and in the product—whlc'h a;e m.oto
dity con&tl{c:)nz;igus insects, and the relationship of the mould-causing fungi
favoura

(K. R}).
the insects’ food supply.

- @leanings.

i ent work at the University College of

Synthetic Qumi"zei:b:;;:;:g -0“1:?101 an endeavour to s:ynthesise a compound

Science, Calcutta, has uinine, the production costs of which are very heav'y. 1t

which might replace1=('lro£esso’r H. K. Sen and Professor W. Basu have obtained a

is now repo}-tefht:alzboratory which on testing has been found to be a good
substance 1n
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substitute for quinine, Whilst having the same antiparasitic value, it has the ad-
vantage of not producing the side-effects associated with quinine, and the taste in
water is not so bitter. The compound is an ammonium salt obtained in work on

coal-tar derivatives, and it is stated to be moderately soluble in water. (Clem.
and Industry, 1932, Vol. 51, P. 884),

Science—Fundamental and applied. What the ordinary citizen so often
fails to realise is the part which fundameggal scientific research (exemplified by
that performed at the universities) and ap;’ied technical research (exemplified by
taat performed by the industries themselves and by such agencies as the Depart-
ment of Scientific and Industrial Research) is already playing in maintaining him
with some degree of stability and comfort in that state of life which he has
reached. Nor does he properly appreciate the crash—industrial, political, and
social-—which would necessarily follow the neglect of opportunities to acquire
new knowledge of material resources and new power to use them.

It is the business of scientific men
tion as they know it and the future as t
than ever before that they should striv

and women to explain to others the posi-
hey see it. To-day it is more necessary

€ to show the voter that research is not
merely the concern of the capitalist who uses it to safeguard his prssessions ; not

only the concern of the employer whom it helps to use services and materials to
the best advantage ; not only the seivant of the worker, the conditions of whose

labour have, in many cases, been improved out of all recognition; but also the
benefactor of the poor

» into whose homes it brings much that was formerly re-
served for the rich ; and the chief hope of the unemploye

depends so much on the development of new industrie
research are concerned, we are indeed all ‘“in very much the same boat’. The
bigger and the better we can make that boat, the happier and the safer we shall
be. (Extract from * Nature, No. 3293, Vol. 130, pp. 862-863°.)

Toothpaste Facts and Fancies. In spite of what the adver tisements say,
it's the tooth-brush that cleans your teeth; the tooth paste is of negligible im-
portance, according to S. M. Gorden and E. W. Shard of the American Dental
Association Bureau of Chemistry. The merits of the different brands of tooth-
paste are mostly confined to the imaginations of the men who write the advertise-
ments, say these two chemists, for all toothpastes are mostly calcium carbonate
or phosphate, soap and flavouring. Recent work of the Bure
* Industrial and Engineering Chemistry ’
claims of one tooth paste advertiser to the

face tension—the inference being that thorough brushing of the teeth is unneces-
sary. Just work up a lather in the mouth and the penetrating foam with its low
surface tension will penetrate into the crevices between the teeth and remove
every particle of debris lodged there. The investigators found that there is not
enough difference in the surface tension of various toothpastes to distinguish one
from another, and they intimate that even if there were, it would not mean any
thing as far as the actual cleaning of teeth is concerned. (Scientific Amcricon,
January 1933).

Absolute Alcohol. Removing wate

d, whose chance of a job
8,  Where industry and

au, reported in
was undertaken to check up on the

effect that his product has a low sur-

c r from alcohol to produce “ Absolute alco-
hol” has been a tedious process and many attempts have been made to dehydrate

alcohol more cheaply und easily. In Germany. this has been achieved by the use

of an azeotropic distillation process in which henzol or gasoline is added to form
a ternary system with alcohol and water,

In the upper part of the rectifying
column, aternary mixture of aleahol, benzol and water, boiling lower than
alcohol is distilled Off, whereas in the column itself, absolute alcohol remains.
The ternary mixture is then allowed to settle into two layers, which in turn are
used in the process again. This process which has already found considerable
use, has been improved by the use of trichlor cthylere instead of the benzol or
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a .
is usi in six of its plants
i te monopoly is using the process in si plant
gafioml::.'n’f:; aG 31:‘;11*;!1 ys;tefide of 340,000 litres of absolute alcohol. (Scientific
an obtal

American, January 1933.)

.5 i iversity of Wis-

Root Nodules and Nitrogen Fixation, As No. 5 in the Umv(e);sx:zeQ“ Ao
consi:OStudies in Science has appeared ,?, su?p;uo;rsedvc;h;‘n.l;alllgwm e i
Nodule B a}ld inl:gn::g}?srl;i;t:’s ’cri);ic;xlly and adequ‘ate.ly: the enormog:
e _ThlS ::!111 this subject and contains also a very judicial su.mm:;ythe
litera e e e w a commercial scale to supply the causal orga.msm e
the attempis made Uplotn is interesting to read the conclusion that m'trogett.l11 e
nqdu}es t:rieaé:r;:;i.es of the nodule organism outside the plt::xt riern‘;z;u:;: ;ctivi-
o i in in nitrogen from the a ;
satisfactor_il}’ esmbl::x?tesd’o;h(t);:gl;;gilgemi: 1beyond %oubt. VThe authors gogtlg:}t’
by o b L e of nodule, with different distribution on the root sy§ ed .When
tha diffetent typ1es S They' conclude that the best results are obtamethe o
have diferen uelz;tively few in number and large in size and borne on e
e O the m e" reiel’terals A commonly accepted theory that comes oun poed
;OOt atrlll(isﬂ::i:ril:a:lnstudy is 'the view that the nodule is .to b;é?fail;?ﬁgai?oi el
Hsig ame time, the authors give 11 t
b bm?Ch rf)(:.thei;st:kﬁa:“t‘i\ssue develops within the r}odule. 'I(‘lhely;;e‘\lr;iv:
manner i t nodules on plants outside the Leguminoseae and a oo
briefly o roz :teria are reported as regularly assocmted'as sym o
e L oo whe;t’:s {:eview the root nodules of Casusrina recexve.verlsilo iy
e ot 7 In’ 1;1-;31ake now publishes a note (Oxford Forestry Mem}c:}r;, gro.w ﬂ;
n;_’,tzl)c . I}Ilil:hAvlvil:;:d add Casuorinag equisetifolio to th:ie 1istt(;f pla:;s ;: :vh elcresult o
: Wl i are produced on the ro
s fmatt_eriﬂll‘;}; 1?&2?::?3:2}3;L!xlso}:l:dl(;sodultfs and soil. (Nature, No. 3299, Vol. 131,
infection ‘

Jan. 21, 1933).

! t Yielder: Lady Pride Pontiac Lienw.kje, a reg;steres ?k(zlrslt:aﬁz
N ed } Be’E ;VI r h.y publisher of The Minncapolis Tribune. .has r e
o e D for ub?ne(i milk and butter in a365day test .]ust comp test.
world's xeC e dne COI;S 626 1bs. of milk and 1483 lbs. of butter in the y;arhi h:
T . prOduce—d‘de’ while not a world’s champion, ranked as one %fgtzselbsgof
e o o e of he,r time with a record of 860 1bs. of butter and 2! ,d' hr‘;m‘
T o g daughter of K. P. Lilith Clothilde, a former wor¥ s c ™
ik, a‘nd To43 1 gmnfd;mﬂttgr and 22,229 lbs. of milk as a four-year old (Minneapo
’I;‘i(?g Wlthjl(l)?rslggsz. (:moted in the Philippine Agrivulturist, January 1933).
ribune, »

i i ine content of food plant. Owing to

Effect of an lOdt"r::ev:;‘:;‘:f“i:);:;‘::);taining fouds, some ‘interest atta'clhes
the posmbl? t'hempeeu-'leriment on the efect of an iodide applied to the soil on
to t}'xe ?relxmlnarytr ofAtltxrﬂiPS‘ White egg turnips were g.rowx.l u.nder u;xlor:rex
the u.)d.me conten that one half the plots reeeived potassium 1od1(‘1e at the ra °
COndlth?lS, except er‘hectare while the other plots received a chemmal.ly:i e_qux:\fe
of two kllogm?]soi:assium chl'oride The potassium sal?s were applfe in e
o ﬂﬁ?;izmpof roots and tops was slightly, but no;clsxgmﬁcatnt(l)? il:)ldgil;:ragéed
o i iodi r. the small amoun add
the chloridf: tl}gn wtltc?if::eff;:; tII?:ZZe(i‘;ie content of thf-: tgrnips. The xodxd:
D cmFt!ained 441 and 950 parts per billion of‘ iodine in the rootha_ﬁl .
treated plant§ C;m against 165 and 441 parts in the chlprlde-treat'ed plots. te
b 1.especnvet}ft"es of iodine in food have therapeutic value is n'ot l.mt‘)wn o
ther th.ese anes lh‘ xperiment indicates the possibility of large relatl've mgeases
e vg‘ltercsé:}:;;t zfer:ot crops by the application of iodides. (Scictce, * ol. 76
in iodine
;\rllol. 1981, Dec. 16, 1932))
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A now use | i i
of oy e :;ui-:”;z?ahnal Ibt 1s sometimes convenient to make records
of 2 ch can be reproduced : Y
ety . e : on a screen by an arc -
Jection, a:ntern. . This can be accomplished in a very sim l); i e B
- Briefly, it is a method of typing on cellophane ple way atvery low
o l(Jellé);?hane is placed upon the carbon si
ace i i
tygewritex:rzilbtlfrop:\izvsr;t:jzs:v;;hﬂa backsheet to protect the rubber roil Next the
: e same as in th aki 3 i '
e te _ _ e making of stencils. 3
which ar t(;)nl';dl;cl:g mthtlus way are durk %nd sharply defined. If arl;)tix;itr::;i
focord s to b projecet,io e1 cellophane is placed between two pieces of gla;s cut
avai'able; RISt 11:1 antern plates. If some discarded lantern piutcs are
coraped o The Sty ;va;er for ashort time and then the emulsion can be
tane I The plec no(: Osf; 4ss are then sealed around the edges with mending
4 permanent nature, the ¢
o ' , the cellophane c: >t~
en the plates without the necessity of the plates being szvxlle!:lb am be used bet

In makin i
craoh i drawgnaoiriﬁz tchee11 ;a;l(:;siuzve.t: the sume, with the exception that the
. i - o
a clear record is obtained from the carboi ;;’)il]lacell he pencil will not mark, but
Care should be exercised in handlin .
can be rubbed off with the hands,

This meth i
songs for Chap;de:eiilprf)ven s.atlsfactory in the reproduction of the words of
e an iy oxe t(:s:):; andd Zln the muking of blueprints and in the dmwin;g of
used duringan illustr : it is im
o rated lecture when 38§
ave the use of a blackboard or when a blackboard is not av:xill'lllJtlels 1?19053“’1‘3
able, 1ese are

a few of the uses to which thj i
Dea 16, 1905) is work is adapted, (Sciencs, Vol. 76, No. 1981,

de of a sheet of carbon paper, which

g the cellophane, as the completed work

Crop and Trade Reports.

MADRAS PRESIDENCY

Cottaon, raw in the Madra
s Presidency, 1932. 'The r i
at ot int . : . . ¢ receipts of loose
e glst Je:nztlx;i;;;;;x;mg mills in the Madras Presidency fromplst Fel))rru-cx(r)tltt)(’)‘)g
amounted to 437,376 bales of 400 i l an st
o Stst Ja 933 s ales o 0 1bs. lint as against 4 »§ti-
e 23,.{)10 b{lw of the total crop of 1931-32. The receipts :; rt]l A
. pres ldg period of the previous year were 333,546 bales Cbales minleor
sed cotton ei : inning mill; cnd 1
were received at spinning mills and 118.046 bales were exported

by sea Whlle 38 346 b l y
d s 'clles were lmportcd ] ¢ gre
(I‘rom th¢ J)zrect()r of 4{{7' cultur. M{;dras) sea mdln]y fr()nl har Ll(.}‘l and BOlnb‘ly

Cotton Cro
years ending lggoﬂiadt'::*q;932‘33_F°Urth_ Report. [On an average of the five
sented 89 per cont (;f oy ‘te? leder cotton in the Madras Presidency has repre-
report relnte to t-he coett Otal area under coiton in India.] The figures in this
(Estimates up to the z5ch JOll crop sown between April 1932 and January 1‘)33~
mated at 1936,100 momen o anuary 1933.) (1). The area sown with cotton is esti-
las; yvear. There has gee:gilgzter::’Z)(}o ‘:gust fl(z)r o worresponding per}od (;f
and twenty-eigh y o per cent. (2). Two
e o et thousand v hundre acees have en reportcd s ko s
Tinnevellies, 52,000 acres o‘fyg‘b lssueq. This extent is made up of 87,200 "\Cl:(“ of
30,200 ncres of Sales an‘d o lagmbodm, 42,000 acres of Northerns an‘d Wcstc;‘ns‘
ber and January is less th’];l th neres of Cf)czmadus. The area sown in DPCCT;‘Z
vious year by 169,700 acres ‘orﬂ bmt SOwn in the corresponding period of the pre-
in all districts outside Viza d, out 43 per cent. (3). The decrease in area occurs
poly. The decrease is mafl?pgﬁum' Nellore, South Arcot, Salem and Trichino\f
to unfavourable seasonal ed in the Deccan (212,100 acres). It is due part]
conditions and partly to the preference for grourﬂ]ﬁug

325,153 bales mainly of

LY
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“The area under irrigated cotton, mainly Cambodia, is estimated at 190,700 acres
as against 161,900 acres for the corresponding period of last year, an increase of
about 18 per cent. (4) Picking of the mungari or early sown crop in the Deccan
is over. The yield was below normal due to drought in the growing period.
The crop is coming into the market. Normal yields are expected in all districts
outside the Deccan and Nellore. The hingari or late sown cotton has been ’
affected by drought and the crop is expected to yield only 85 per cent. in Bellary
and Anantapur. (5). The seasonal factor for the Presidency works out to 95 per
cent. of the average as against 92 per cent for the corresponding period of last
year, On this basis, the yield works out to 420,000 bales of 400 1b. lint agains}
430,300 bales for the corresponding period of last year. It is, however, too early
to estimate the yield with accuracy as the harvest has not yet commenced in the
major portion of the area and much will depend upon the future weater condi-
tions and toll taken by insect pests. (6) The wholesale price of cotton lint per
bale of 400 1b. as reported from important markets towards the close of January
was Rs. 80 forCocanadas and red northerns, Rs. 83 for white northerns, Rs. 87 for
westerns (mungari crop) Rs. 108 for Cambodia, Rs. 100 for karunganni cotton,
Rs. 87 for nadam cotton and Rs. 97 for Tinnevellies cotton. (From the Board of

Revenue, Madras.)

Madras Paddy Crop Final Report 1932—1933. (On an average of the five

years ending 1930—31, the area under paddy in the Madras Presidency has’ repre-
sented 133 per cent of the total area under paddy in India. The figures in this
report relate to the paddy crop sown between February 1?32 and Je}nuary 1933_.)
(Estimates up to the 25¢th January 1933) The area sown with paddy in 1932—3?3 1s
estimated at 11,582,000 acres as against 11,609,000 acres for the corresponding
period of last year and the finally recorded area of 11,537,03 acres in 1931—32. The
present estimate exceeds the final area by about 04 per cent and the area in an
average year by about 37 per cent. 2. One million two hundred and seventy
thousand acres have been reported as sown since the last December forecast was
issued. The extent sown was large in East Godavari, West Godavari. the Carna-
tic (345,090 acres), Chittoor, North Arcot (160,000 acres), Trichinopoly and the
South (307,000 acres). The area sown in December and January is greater than
that sown in the corresponding pzriod of the previous year by 21,000 acres or
about 1°7 per cent. The area under second crop paddy is expected to be normal
generally. 3. The harvest of the main crop outside the Circars is in progress.
Normal yields are expected in a1l districts outside Vizagapatam, East Godavari,
West Godavari, Kurnool, Chittoor, North Arcot, Trichinopoly, Tanjore and
Tinnevelly. The crop is expected to yield only 85 per ceut of the normal in
West Godavari owing to the attack of insects and fungoid pests. The scasonal
factor for the Presidency works out to 97 per cent of the average as against 99
per cent in the season and crop report of last year. On this basis, the yield works
out at 104,748,000 cwt. of cleaned rice as against 107,702,000 cwt. estimated in the
season and-crop report of last year. The yield in an average year is estimated at
105,170,000 cwt. 4. The wholesale price of paddy per imperial maund of 82 & 27/
1b. as reported from important markets towards the close of January ranged from
Rs. 1—4—0 to Rs. 1—6—0 in Tanjore, Trichinopoly and South Arcot, and
Rs. 1—12—0 to Rs. 2—4—0 in the other districts. (From the Board of Revenue,

Madras.)
ALL INDIA FORECASTS:

Rice crop of 1932-338. The total area reported is 82,026,000 acres, as com-
pared with 84,260,000 acres in the previous year; The total yield is estimated at
30,655,000 tons of cleaned rice, as against 32,988,000 tons in 1931-32. The decrease
is 3% in area and 7% in yield. The condition of the crop is, on the whole reported
to be fairly good. But the crop was very much affected in Bihar and Orissa and
in the United Provinces by insufficient rains. The average yield per acre works
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out at 837 1bs. as against 877 Ibs, in 1931-32, 871 lbs. in 1930-31 and 865 1bs. both in
1929-30 and 1928-29. The average percentage of the area under rice in the differ-
ent provinces on the total all-India area under rice for the five years ending 1930~
31, and also the provincial acre yields are given below—Bengal 24% and 961 lbs.
per acre; Bihar and Orissa—16'7% and 912 1bs. per acre; Burma 1519 and 749 1bs.
per acre ; Madras 13:37, and 1045 lbs. per acre; United Provinces 8'7% and 676 lbs,
per acre ; Central Provinces and Berar 7'3% and 710 1bs. per acre; Assam 5'4% and
774 1lbs. per acre ; Bombay 4'2% and 1026 lbs. per acre. The total quantity of rice
(both in the husk and not in the husk) exported from British India to foreign
countries by sea during 1932, was 2,142,900 tons of which Burma contributed
1,883,700 tons, Bengal, Bihar and Orissa 152,400 tons and Madras, Bombay and
Sind 106,800 tons. The principal foreign countries to which exports were dire-
cted were the United Kingdom (138,80 tons), Germany (176,400 tons), Ceylon
(396,100 tons), China (443,900 tons) and Netherlands (75,500 tons). The coastwise
exports from Burma to Indian ports were 940,500 tons.  Advices from foreign
rice growing countries show increise of area and yield in Formosa, Siam, Japan,
and Java, and decrease of yield in the United States, Italy, Korea and Cochin
China. (Abstracted from the Indion Trode Journal, Feb, 23, 1933.)

Groundnut crop of 1932-33. The total area returned is 6,952,000 acres, as
compared with 5,489,000 acres in 1931-32 or an increase of 27 per cent. The total
yield is estimated at 2,836,000 tons of nuts in shell, as against 2,276,000 tons last
year, or an increase of 25 per cent. The condition of the crop, on the whole is
reported to be fairly good. The contributions of the different provinces for the
All-India, crop are as follows :— Madras, area 3,494,000 acres, 53'7 per cent. of
total area, yield 1,631,000 tons, yield per acre 1,046 lbs. Bombay (including the
Indian states), area 1,666,000 acres, 20'4 per cent. of total area, yield 684,000 tons,
acre-yield 997 1bs. Hyderabad, area 1,118,000 acres, 87 per cent of total area,
yield 320,000 tons, acre-yield 641 Ibs. Burma, area 492,000 acres, 9‘1 per cent. of
total area, yield 157,000 tons, acre-yield 715 1bs. Central Provinces and Berar,
area 182,000 acres, yield 41,000 tons, acre-yield 542 1bs. The total quantities ex-
ported by sea to foreign countries during the nine months April to December
1932, were 275, 700 tons; as compared with 475,200 tons in the corresponding
period of 1932 ; the principal exporting provinces were Madras (215,500 tons) and
Bombay (60,100 tons) und the importing countries were France 112,600 tons,

Germany 20,500 tons and Nethcrlands 32,300 tons. (Abstracted from the Indian
Trade Journal, Feb. 23, 1933).

Castorseed crop of 1932-33. The total area reported is 1,581,000 acres,
as compared with 1,583,000 acres last year. ‘The vield is estimated at 146,000 tons
as against 145,000 tons last year., The condition of the crop on the whole, is re-
ported to be good. The position of the different provinces is as follows:—
Hyderabad, area 838,000 acres, 44'4 per cent. of total arew, yield 61,000 tons, acre-
yield 163 1bs ; Madras, 334,000 acres, 23'1 per cent. of total area, yield 35,000 tons,
acre-yield 235 1bs; Bombay, area 116,000 acres, 8'5 per cent. of total areq, yield
19,000 tons, acre-yield 367 lbs; Mysore, 111,000 acres, 8 per cent. of total area,
yield 6,000 tons, acre-yield 121 1bs; Baroda 78,000 acres. 7°8 per cent. of total area,
vield 7000 tons, acre-yield 201 Ibs; Bihar and Orissa, 52,400 acres, 3'6 per cent. of
total area, yield 8000 tons, acre-yield 345 lbs: Central Provinces and Berar, 33,000
acres, 3'4 per cent. of total area, yield 7000 tons, acre-yield 413 lbs. The quanti-
ties exported by sea to foreign countries during the nine months April to Decem-
ber 1932, were 68,200 tons, as against 91,300 tons during the corresponding period
of the previous year, The chief exporting provinces were Bombay (42,700 tons),
Madras (22,300 tons), and the importing countries were, the United States (23,200

tons) the United kingdom (16,900 tons) and France (11,900 tons). (Abstracted from
the Indian Trade Journal, Feb, 23, 1933.)

>

ASSOCIATION OF ECONOMIC BIOLOGISTS .*

Under the auspices of the association Mr. D. G. Munro, Deputy Director of
Agriculture, VIII Circle gave a lecture on “ The Potatoes in Nilgris . Mr. G. N.
Rangasami Ayyangar, President of the association, occupied the chair.

To begin with, the lecturer gave a brief outline of the history of potato
cultivation, how it was first introduced into England in 1587, the several visicitudes
it had undergone, and the origin of most of the varieties cultivated at present.
The crop was first introduced into India in the 17th century snd tried in a great
many of the hill stations in North India and also in Nilgris. So far as Madras was
concerned the bulk of the potato area was confined to the Nilgris which from
730 acres in 1875 had now increased to over 11 thousand acres. Mention had been
made in some of the early records of seadlings having been raised, but none of
them appeared to have stood the test. Even in Punjab where some seedlix}gs had
been raised locally, none of them was found te compare favourably with the
jmported ones. The main work on potatoes was now centred in the importation
of varieties and selection of the best of them for local cultivation.

He then mentioned about the phenomenal increase in the area in Nilgris
during the war time due to a demand for export and the favourable increase. in
prices. In addition to the increase in the area, which had nearly doublfad during
the war time, the use of artificial fertilisers had alse contributed to the increased

output so that, the produce from the Nilgris was at present four times the

quantity produced before the war. . N
The total area under potato in Nilgris, the lecturer stated might be divided
into

1. Irrigated crop Jany. May 200 acres
2. Main crop Apr. Sep. 6,600 ,,
3.  Second crop Sep. Dec. 33,000 ,,

The uneven distribution of the area among the three crops was stated t.o have
introduced difficulties with regard to seed supply. The irrigated crop which h'as
to supply seed for the second crop is too small to supply the required quantity
of seed that the ryots ara obliged to lift the main crop early, keep the pl‘Odl'lCe
for a month and then plant it for the second crop. Even then the planting
sometimes gets delayed and the crop gets caught in the December frosts.

The experience at th: Nanjanad research station has been'that it was not
possible to rotate potito with any cereals due to the high a.c1d nature of the
soils. This is, however, being counteracted by the application of large doses
organic matter and lime, and this is expected tc? u]imate}y rc.educe the present
high cost of cultivation He then dz1lt in detail the estimaition of the produce

‘prevalent in the tract as so many times the quantity of setts used. This estima-

tion was very unsatisfactory as it depended on the size of the setts planted.
Ryots usuvally plant about 8 bags (1 bag is 80 1b.) of setts to the acre, the size of
the setts being 1 oz. and less. If however the setts were bigger, more would
have to be planted so that there could be no relation betw.een the ‘quantity of
setts planted and the quantity of produce obtained. Certam‘ expenm'ents con-
ducted at the Research Station has thrown light on the point, as will be seen
below:

Size of sett Yield of produce in yield per
planted relation to seed used. acre, mds.
1 oz. 99 times 325 ,
2, 51 395 ,,
2, 52 " 430 ,,
3, 40 517 .,

* Report of a meeting held on 17th February 1933.
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So according to the ryot’s method of computin
planting 1 or 2 oz, setts was greater than fro
the planting of the latter that has given th
bigger setts also showed another advantage in that they could be planted wider
apart. The practice adopted at Nanjanad was to have the rows 2 to 3 feet apart
with the seeds planted 9 to 12 inches apart in the row.

The lecturer then briefly described the diff
in the Nilgris, the two most important of the
These two varieties have the advant
varieties there have been experiment

g the yield, the yield obtained by
m planting 3 oz, setts although, it is
e heaviest yields. The planting of

crent varieties of potatoes grown
m being Kidney and Great Scot.,
age of sprouting early. Besides work on

s going on with regard to suitable methods
of cultivation and manuring. It has also been found possible to keep down the

incidence of disease by adopting systematic rotation. The munurial experiments
have clearly pointed out that a mixture of farmyard manure and artificials give
better results than either of them applied alone. A mixture of groundnut cake,
sulphate of ammonia, and steamed bone-meal in definite proportions is now being
applied on a basal dressing of dung and this has greatly increased the yields
obtained. The average yields which were 2:48 fold before, have now gone up to
585 fold since the introduction of systematic manuring, better cultivation and
better rotations. The ryots, however, are still relying chiefly on artificials
which they apply sometimes at the rate of 3to 4 tons to the acre. Very little
trouble is taken to collect the available farm yard manure and use it for the
potato crop. It has been demonstrated at Nanjanad that it is possible by practis-
ing judicious methods of conserving, nearly 6 tons of manure could be obtained
per head of cattle ina year. There are, however, two disadvantages with the
farm yard manure namely 1. the diseased and rotten potatoes which are usually
thrown in the manure pit might help in the dissemination and spread of the
disease when the manure is applied to the soil, and 2. the m:nure being bulky
difficulty is experienced in its trinsport to the feld all by head loads along
foet paths.

The Imperial Council of Agricultural Resenrch has now sanctioned funds to
undertake research work in potatoes. When the schome s given effect to, the
lecturer hoped to undertike regular breading work and supply of good seed to
the ryots in addition to the cultural and manurial experiments that have been
going on,

At the close of the lecture, several of the members and students applied to
the lecturer for additional information on various points raised in the lecture to
all of which he suitably replied. With u vote of thanks to the lecturer proposed
by the president the meeting came to a close late in the evening. (K. R.)

@ollege TMews and MNotes.

Games. Hockey—The Parnell cup. The interclass hockey tournament for the
Parnell cup provided more than passing interest. Each class played the other
classes twice and the championship was well contested. In their first match,
class iii beat class ii by one goal but in their second encounter the game ended in
a pointless draw. In their first match against class i, class iij sustained a defeat
by one goal, but in their second meet they avenged their defeat and won convine-

ingly by a margin of 3 goals. Thus class iii who secured 5 points against 4 of
class i and 3 of class ii, annexed the cup.

Temnis. In the American sealed handicap doubles tournament the entries
totalled 36. The results proved to be a very keen contest, the scores made by the
winners (Venkata Sastri and Murugesan) being 174 games against 173 of the

runners up (Radhakrisna Rao and Joseph) and 172 of the pair (Ananda and
Veeriah) which won the third rank.
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i he Cecil Wood cup was
i nnual singles tournament for t Ce
c::ll IY'I?S::;JoZ::hao?c]ass i, who beat Ananda of class ii in the finals.
won by

awarded as follows :—
College colours for the year wel:fa.
coueg;Jcﬁ:;Zsir’lrgl?xeRqo (class i) S. Varadarajan (class iij) and K. M, Narayanan
Cricket. . a Rao,

‘ l M lvootba", Be][net IVIassﬂa'mOIly class i i ) B Tennis y Joseph
i .) i ( a ’ . Iﬂonce
class 111}

el icultural Students’ Union
ce of the Madras Agricultu ] i
Adlelen, The enme, Zo:tflflieet?c sports run under the auspices of thesU::s){n-
this year but the Students’ club rightly took uphthfl:le; g{amh
O o ;ake l?iagc:he sports. ‘The sports were held on Saturday the
bility of runni .

iti ollows :—
e thel\(:lozzle:;::: (:;e;e \j::ﬂdafﬂian. (35 Mohomed Obeidu.lla Shah.
100 Vords dasl, O ?VI l\'Taraynnan., (2) S. Varadarajrn. (3) N. Muthus?vamx.
High Jund: (rahom d Obeidulla Shah, (2) B. Suryanarayanamurthi.
ot Put. MOhomeN rayanan, (2) Mohomed Obeidulla Shah, (3) Sam Joshua.
(IZIFAMM ?(ulandai, (2) Sam Joshua, (3) Nagf:‘ajan.
Throwing the cricket baill. (1) Sahaflevan. ('2) K. l;::ds;\;nana .
lin throw. (1) Narayana Pillai, (2) Srirama .3 T
Ja'w Satyanarayand, (2) K. Lakshmanan, ( )] .
Ml'le _R"C"' ﬂb) IIJ) (1) N. Muthuswami, (2) B. Suryanarayanamurti.
g::;”);ij:"’t (1“) A. M. Kulandai, (2) K. M. Narayanan.

Rac \% j P. Satyanarayana.

Slow Cye 1) S. Varadarajan, (2) ‘ . o
l 7 . d re. ( ()1) Narayanan and Varadarajan, (2) Kulandai and partner
Three-legged race.

( ) . d P . k (
chk-a-back race. 1 Govinda anlk er and l)ﬁ[tlle], 2’ Sam .'()sh][a and partnet,
Bii 4 ﬁ . ( ) 1 . (2) P nlkker.

lnd mon s B! 1 Aluuacha am a

ikker.
ishna Menon, (2) Pani . |
w (1) Kulandai and partner, (2) Panikker and partner

having been postponed, th

Long Jump:
Quarter Mile.

Sack race.
Wheel Borrow "“‘;‘;') Seshagiri Rao, (2) Kulandai. d outdoor games were as
. . na ou
T S ) o .8 Mot Fgng () At
?llffvizll;;?‘g?iéa;:?:ﬂf sdoillzla:) o(ll.i)nsc“;zzli'i,( ()2) élass iy Volley boll Class ii;
v i

Basket bail Class iii.

Musical chars.

i etition of the Student’s Club was
The anmeel el?l(a:tslsorll\dcimi.T., Mrs. Karunakar, B.Sc,, };ev.
Rao Ba n, and Rao
Bull, Chaplain of Coimbatore, Rao Bahadul.- T. S'o\{,eﬂ(;;::mihe e
gd}t‘m:ini (;‘ "I‘adulinga Mudaliar formed a C(')m;r:ltrt:?n 198; . Ti‘e the subject
e ] iti Indian Agricultu . . ‘
ing *“ The position of In Soond
angi‘;{l:; i}):::sgwere avI:arded to Messrs. Y. V. Narayanayya, F. L. Dani
an i t
ctively.
D. C. Hanumantha Rao respe .
Stadents’ Cloh Day. The students’ club Day was (:elebra;eg‘l :;xutgl})le 18’tr ) z;) b
. The ut Jat when a long and varied programme was gonh . nde; N o
w1th‘greab ecan at 4-30 p.m. with a meeting in the F}-eemaxn a ‘1]1 the presi-
ceedings beg Bahadur Sir T. Vijayaraghavachariar, K.‘B. E., Vice-c  of
deney of I?ewén ncil of Agricultural Research, who distributed the Collegg ;'mze
th(:] Iml:lelilsalo tohue winners. The prize winners for the year were as follows:—
and meda .
1— R. Suryanarayana.
The ROberts‘on I?I‘T: Clogstoun prize, and the Dewan Bahadur R. Raghunatha
The Kees prize, Rao prize—K. Bushanam.

Elocution Contest.
held on the 15th March. Mrs. Je
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The Anstead medal~N. Srirama Reddi.
The K. S. Venkatramier medal—~S. V. Parthasarathy,
The certificate course cup and the D'Silva prize—M. Bhavani Sinkar Rao.
The Goschen prize~ B. W. X, Ponnayya.
T. Venkatarama Reddi
The Cuddapab Dist, Agri. Association Prize— g C. Krishnamurthi
( R, Suryanarayana.

After the distribution of the prizes, the meeting adjourned for tea at which the
students and staff of the college and a select compiny of guests from the
town included in which were Sir and Lady Vijayaraghavachari, During tea
the guests were entertained at a fancy dress pirade at which about 2) costumes
most of which were very original and fascinating took part. A committee of
judges awarded marks to the competitors and prizes were awarded to the best
threa. After tea, the party adjourned to the hall where a variety entertainment
was arranged. The chief features of the entertainment were magic, a farce in
two scenes depicting the wiy to heaven, vozil and instrumental music, 3
Telugn dialogue, humourous recitations, the singing of the College Qde specially
comgposed for the occasion and the reading of the Hoste) Chronicle’. Al the
items were thoroughly appreciated and they revealed wide and varied talents
among the students. The sports prizes, College colours, prices for fancy dress
tompetition and elocution contest and the trophies and prizes for the various
tournaments were then given awiy by Mrs. Kamala Patel the wife of Dr. 1. S.
Patel, Oii Seeds Specialist. The winners wars lustily cheered und with a vote of
thanks by the Principal the pleasant tunction came to a close.

Literary activitias. A meeting of the students’ club was held on the 28th Febru-
ary when Mr. P. Parthasar .thy of cliss iii spoke on “ Fruit culture—its future.”
Another meeting w)s held on the 3rd Mareh when Mr. G. N. Rangaswami Ayyan-
gar delivered the valedictory uddress. The lecturer paid a glowing tribute to the
College which was imparting education of a very high standard and utility.

He exhorted the students on the spirit of service for which they were eminently
suited by their training,

Week end towrs: Oun the 25¢h and 26th the students of class iil went to the
Nilgiris on a week end tour and visited the Government Bofanical Gardens at
Ooctacamund. Sim’s Park and Pomological station at Coonoor and saw the
Burlivar and Kallay froit stations on their way down the ghat, Another tour
was arranged for the same class on the 13th March to Mettup layam, Both the

tours were very enjoyable and instructive and much inform tion was ¢ollected
regarding agriculture of th: hills.

Evfcnrsions. The residents of the colony were afforded several opportunitics
for sight secing and relaxation from the routine monotony of the desk and
fiedd, by a number of excursions arranged during February and March. A
party YiSited Valparai (Anamalais) and another went to Mettur to see the con-
struction of the Dam in progress.  Under the auspices of the Association of

Eco?omic Biologists a trip"was arranged on the 19th March to visit the Siru-
veni water works.

2 Act.x'vitiu of ﬂ.u Upper Sebordinate Offivers’ Assuciation, 22 upper subordinates complet-
f' their probatiox cm}‘)th August 1931, four days subsequent to the date of opera-
dxon of the G, O. barring confirmations. Mhe D. A. has been requested to con-
0‘;‘; ;he 4 days of uacomplete referred to and to confirm them in the old scales

The D. A. has also bee

n requested ta fll i »xisting in the III
and IV grades and to wota up vacancies now existing in t

larger number of posts sanctioned in the higher grades

< 9% ¥ 9 LZ
— 5| Depar- 8: ,‘;g Dtep;zr‘ B
: ‘@ cs s : ur
Division]  Station § ‘é ft:;; ,.Z § Division|  Station § €l from | §
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Madras. s TYS e IMysore |Chitaldrug 03! 401103
Palakgppam * | o1 -T2 1 011 and  [Bangalore (03 | +02 | 03
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A Mercara
Central [Vellore -gg
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to relieve stagnation in the various grades. G. O. No. 542 of 8—4—32 bars the pro-
motions where the grade, lower or higher, from or to which respectively promo-
tions is sought is in a time scale of pay and the promotions to IIl and IV grades
is limited by this rule. The Government have been approached accordingly to
suitably modify the G, O.

The Assaciation has reiterated the following resolution of the Madras Secre-
tariat N, G. Officers Association and has submitted it to Government—

‘That the Government be requested to be so good as to set apart the amount
realised from the pay cut from 1—12—31 to 31—~3—33 and counstitu‘e it into a
separate fund for the purpose of granting-gratuities to officers of the Provincial
and Subordinate services who retire from service and to the families of officers
who die in service and to work out a scheme for the purpose.’

Weather Review (FeBRUARY—1933).

RAINFALL DATA

Stations marked with an asterisk are stations of the Agricultural Dept.

General Weather. Weather was generally dry throughout the month, with a few
scattered showers in the extreme south. Western disturbances traversing Upper
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India had very little influence on the weather beyond causing an increase of cloud
in the north. Rainfall was generally below the average except in Mysore and
parts of Deccan and West Coust, Temperature was normal.

Weather Report for the Rescarch Iastitate Observatory:

February 1933, Report No. 2/33,

Absolute maximom in shade 910"
Absolute minimum in shude (CAA
Mean maximum in shude 91-5”
Departure from normal P S
Mean Minimum in shade 657"
Departure from normat R S
Total rainfall ... nil,
Departure fom nomal e —0r4n"
Mean daily wind veloeity - I5M. P H,
Departore from norm:l e —20M, PUHL
Mean humidity at 8 hours. . 679°),
Departure from normsl =347
Totul hours of bright sunshine ... v 28005

Mean daily hours of bright sunshine w109

General Weather: Weather was dry throughout the month. Day and night
temperatures were slightly above mormal, while rainfall and humidity were
below normal. Air movement was weak and for the greater part of the month
off the anticycloniec ridge of high pressure to the north, P.V.R.&T.S. L.

)

The Ramasastrulu--Menagala Prize, 1933.

1. The prize will be awarded in July 1933, 2 The prize will be in the
form of a Medal and will be award -1 to the member of the Union who sub-
mits the best account of original reseuacch Or enguiry, carricd out by him
on any agricultural snhject. 3. The subject matter shall not excecd in
length twelve foolscap pages type-written on one side,
petitors should notify the Secretury of the Madras A
Union not later thun the 15th May the subject of t
propose to submit and the paper should be sent in so as to reach the Secre-
tary, Madras Agricultural Students’ Union not later than the 1st June 1933,
with a covering letter showing full naime and address of the sender, The
author’s name should not be shown on tie paper but should be entered
under a nom de plume, 5. Four type-written copics of the essay should he
sent in. 6. The name of the successful competitor will he announced
and the prize awarded at the time of the Confirence. 7. Papers submitted
will become the property of the Union and the Unjon reserves to itself the
right of publishing all or any of the PApers. 8. All roferences in the paper
to published books, reports or papers by other workers must be acknow-
ledged. 9. Any further parti

] ; culars may he obtained from the Secretary,
Madras Agricultural Students Union, Lawley Roud, . 0., Coimbatore.

4. Tatending com-
gricultural Students’
he paper which they

Departmental Notifications.

I Circle. D. Hanumantha Rao, A. D. Razole, L A, p. on M. ¢ for 2,?0 dasgslfrom
20—2—33 10 11—3—33. A. Rammohan Rao, A, D. Rajahmundry extlenswn 0 3.;1.
on m. ¢. for 15 days in continuation of leave already gram'ted. 1 ClmeAT;{Mg‘;;
J. Suryanarayana, F. M., A. R. S. Guntur to be A. D, Vmukonda.c 'la.atnam
swami Iyer, F. M., A, R, S. Guntur to be A.D. Kandukux:. bP. opaKr Rama:
Assistant in cotton, Cancelled his 1 :11. p. ffz;omlslthqto 3131?; IZ‘§ r;i?; P. S

3 i 5 s from 11—2— - . P
nulachal;l, i Nj\ Gg,n;‘(x;:s;l?, pI f:rp?zonag\. ¢ for 15 days from 27—2—33 1 Circle.
Zarl‘g?sl}l;n,asv;am; Iyer, A. D. Koilkuntls, L a p. for three weeks frgmf:;i—}?f;
K, Balaji Rao, A. A. D. Tadpadri is put in charge of the Var}s from 3 —l- T

ur i the Bellary District. P. Subrahmaniam, A. D. Slrugupp_a, .f 1 a.ve o
b mf om 10—2-33 A. Venkobacharlu A, A. D. after the e.xplry o el
> wee(l; StorDronachelam with headguarters at Dronache)m‘n and is gr.a\nted . 12‘ ;;‘
B month and two days from 29—-1—-33 on m. c. A, fosbnas?vamx: A Df : Ole
f{o;n':geextension of 1 a. p. without m, c, for three weeks ‘;nl . contmuat;c;xénos io:a:; :

i swami Iver, A. D, Villupuram ex
a}ready gﬂnmdf- rlfh‘i-:;h-mo?x'th}z: n;:% c:rlxtinzation of leave already granted. I;
Loa. p._onhxré.hc.rio A.A.D. L a. p. for onpe monthand 12 days fron.l 1—-—3;’3%4&2;;-
I:eurl;:ns:;:;oi toasu'f’ﬁx'tht‘a holidays from 13th to ?)th Ax;ri:n?:z.‘ -':?;:::iuualtion of
i wxtension of L. a. p for on { ‘

deva Tyer, & D. i’llii:;%amg“fé,“};;;uii Ruao, Assistant A, R. S-_ Aduturai, 1 a. ;:i,fce)z
leave already gga 2M3'3) V.G, Dhanakoti Raju A, D, extension of 1. a. p. f.or TK
A A in .cont.inuatiorx of the leave already granted. VI Cm:!c.T S'
mo‘nths o m‘Dc‘T‘nnevelly 1. a. p. onm. ¢ for six weeks from 6—2—33. i . m
Krishnan, A A D‘ Palni, 1. a. p. for 4 months on m. .. D Shanmuga Sun e}i:ay
Yenkﬂtafﬂmﬁg* tG. Pédni. Vil Cirele. K. Achuthan Nambmr.‘ A.D. in MYCO_ é]:
is transferse hs from 3—2—33. P. A. Kunhiraman Nambiar, A A, D. Perxg"
L. p. fox2 mmflt Sl4r days ;rom 24—2—33 to 9—3-—33. P. Namyanan' Nam far,
mana 1. 4. P for 13 days from 20—3—33. Principal's Office. C: Narasimhachari,
A 1-"(1- ‘()T.h;);xistry I . p. for 13 days from 13—2-33. S.N. Chandras;a;hag';
Lecturer in ' Lectwer in Botany 1 a.p. for one month from 6~2~h - M.
Tyer, Assistan ¥ M. 1 a. p. for 16 days from 3—3—33. Paddy S'ectmn. .S. D arma
}?atbnavelu.‘ A 1 N s-sis‘tﬂ;lf' extension of 1 a.p. for 16 days in continuation of
lingam Mudaliar, .d $. Ramanujam, Assistant, 1. a. p. for 9 days from 30:—-1~33.
feave ?}ready‘grm;tiiléi F M. L a. p. from 21st February to 17th N{arch with per-
A'~ C}_ndambnl a'r;llsth m')d. 19¢h March being holidays. 6. A, C's Section. M. S}:nda-
mission {0 ?wall a. . for 6 weeks from 20—4—33, D. A's Oftice Orders. K. Govindan
ram, Assistant A g.istant Research Institute, Coimbatare, leave on half average
N e oy f sm 26—--,1-~33. K. Veerabhadra Rao, Assistant in Ch.emxstry,
pay for one year g,ciqt& M. Damodara Prabhu, Upper Subordifmte._ Agricultural
w;ll'conm.lue to ?‘nue' as Upper Subordinate, Agricyltural Sfactton. in the. temp{a-
section, will Cmt]. : ed. D. Shanmuga Sundaram, will continue to f)l’ﬁcmte: till
rary postdsa}’c.‘:ot;e x;el.n,;ﬂnent post declared temporary. M. J. David appom?ed
B s ‘ths :1t V grade in the scale of Rs. 85—5~-120 in the Mycology sectxo.n
o ofe. Assn?lawg,?, The following officiating appointments of Upper Subordi-
till Zni? AIle;l A r'icu]turai Section, V grade in the scale‘ of Rs. 85-»5«1%0 are
ne i }f ffgct from 1st March 1933. K. Kumaraswami Chetty to officiate as
crdered‘wﬂ vi rada Raju on other duty. S. Rajaratnam Chetty to officiate
A.D. VICG.S- \y:rylri(i;v{ll)ha;lakoti Raju on leave. Muhamad Al, to officiate as A. D.

. D. Vice V. rr;i Iyer, on leave. V. K. Appaji, te officiate as A. D. Vice P. S.
YViee A R:mfaswa n Jeave, L.Krishnan to officiate as F. M. A. R, S. Palur Vice
Venkuswamt Ily;,;rn:ﬂf on jeave. H. Narahari Rao, A F.M. Hosur, posted to
V. Satagepa .

8s A,
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Sz?i}lkcgﬁiior distric-tb\;vork on poultry. P. Narayanan Nair, A. D. Dharapuram
. naswami Naidu, A. D. Coimbatore, d vork co : :
and M o . atore, deputed for work connected witl
20_3,11[‘;?“132 (tﬁ.‘xg‘tsr(l‘ments proposed under the Lower Bhavani Project fr:)ni
s 33. - LT George Asst. Lint. Section extension of leave without all

0 or 1 month and 7 days from 11—3—33 e e

ADDITIONS TO THE LIBRARY

DEC
A Booke. EMBER 1932.

1. Organisation of : i
Praed the wheat trade in the North-western Re

Narayan R.

vy : cat - sion—U. P,
9?;32‘2- 3,A%‘%:;n1n31-c burve'y of Gijhi (Punjab Village Sullrvcys No. 2)
1930 8 Gosh o 3 p‘ m . ¢counts in the Punjab—1930-31. Kartar Singh S.
5o oot roduction at Lyalpur, Johnston, D. P. & Kartar Singh, S

.an . Y. Z, of Bee Culture. Root, A. I & Root, I R., 1929, o

B. Reports.

1. Madr: i .
Agri. Dopt, st T:iirils-tr?tgpt- SRubordmute Officers Report for 1931-32. 2. Madras
Mycologist, and S %te‘ 1‘01? eport§ of the Agricultural Chemist, Entomologist
Madras Inéustriesyi) ma'tlc Botanist for 1931-32. 3. Annual Report of the;
Madras Presidency fofxizgtlme?m for 1931-32. 4. Scason und Crop Report of the
for 1931—Part A~S 31-32. 5. Indian Weather Review--Annual Summary
summary of Weather & Rainfall. 6. Annual Report of the

Royal g i lturdl SOCi E d r 19 7 YOT of the
y A ricu ety of 1
I 101 ]da Ag[ i. I« xl)' . St ti()n for |()3(")‘Vg a.“ fo 1932. . Annu‘dl ]{‘Jl ort

C. Bulletins, Memoirs, etc.

1. Provisi .
Central Provilr(:::lssl. V?rll;m;;l;j:}e; flndlDlz‘\]rr;eter Growth Curve for Semal in the
Tables fo st Rocurds Vol. XV Part V. 2. Branch Small
P 1ongiioliiaSh01;ia ll‘;)l;us}t(a;} Tectona grandis, Cedrus deodars Pinus exlce‘)s-\:,il(:g
: - Do. Vol Part VI. 3 ldentificati .' pe
Sleeper s .. . E entihication of Iiports id
ties gf t:z(gjtst. ECI."& res. I‘Orcs.t Bull No. 77-1932. 4. Variationip in tl}?et )Irr:)dl\m
Fibre-longth (2)01171ib111bre in re)latl(m to its position on the surface of the S:Bc(lzb(li;
Pt 1) e-Awelght & (3) Fibre-strength, Indiss Centrol Cottor Commttes
more S 1ll Series B, No. 14. 5. ** Correction-slip " for the mfnz hu,
‘e imports . names g
portant trees and shrubs of the Madras Presidency. Repe. fro;),, th;

Forest Collega M ¥ N 9
ge¢ Magazine, Sept. 32. 6. The Farmer’s Guide to Agricultural Research

in 1931, Royail Agri Soc. of I — P 7

11 i 2% £ri, . f L?Lglt”td Annual ublication. 7932, . The Mitscher
Ch, Wiessmann & Neubuuer Me (o} ini ‘e (’)—
e, thods of Determmmg the Nutrient content of

pols. };Zzﬁ;.]l:::: c?f Soil S?'icnce Tec/znical Commmn. No,25. 8. A Simple System of
Statistics~1931.p1§g$‘ 61;41;; Ag‘m. & Iush Bull. No. 58. 9. Malayan Agricultural
poavisties 1 Plani.s . ° F. M. S. Dep. Agri. Econ. Ser. No. 1—1932.  10. Preliminary
g o ood Plant o S;me Malayan Insects. S. 8. & . M. 8 Dep. Agri. Supp. to

. No. 38. - Frozen Fruits and Thei ilization in Froze i . .
Hossachusetts 4. 5 o o Fr0d by o heir Utilization in Frozen Dairy Products.
D. Leaflets, Circulars, etc.

Ministry of Agriculture & Fi 1

isher L

Stock-Cow & Pig Clubs. The vt
Phosphatic Fertilizers.
Growing in Cyprus.

No. 144. Mutual Insura i

) . 2 ance of Live

(1:\1,?.‘146. ‘The Valuation of Artificial Manures. No. 147.
yprus Gasctte—Agriculture Supplement No. 52, Almond

E. Translations.

Qn the studies of drou
fications and variations of
By Onoders, J.

ghitllgeSfxstance‘, morp.hological and physiological modi-
yields for various seil-moisture contents in rice plant.

March 1933} Additions to the Library 143

JANUARY 1933
A. Books. :

1. Principles of Agrobiology or the Laws of Plant Growth in relation te
Crop Production, Willcox, O.W. 1930. 2. The Soybeans. Piper,C. V. & Morse,
w.J. 1923. 3. Land Drainage and Reclamation. Ayres, G. C & Scoates, D. 1928.
4. A Manual of Green Manuring. Ceyl. Agri. Dept. Pub. 1932. 5. Practical
Hints on the making and Maintenance of Lawns in India. Sherrard-Smith W.
1931. 6. Practical Hints on Rose Culture in India. Sherrard-Smith W, 1932
7. Practical Hints on Flower and Vegetable Culture in India. Sherrard-Smith.
W, 1932. 8. The Agricultural Crisis-(2 Vols.) 1931. League of Nations Publication.
1931. 9. The Indian Peasant. Marquess of Linlithgow. 1932. 10. Industry
and Trade. Marshell, A. 1927. 11. The Meaning of Money. Withers, H. 1930.
12. Hand Book of Commercial Geography. Chisholm, G. G. & Stamp, L, D,
1932. 13. Stocks and Shares. Withers, H. 1926. 14. Public Finance. Bastable
C.F. -1927. 15, The Fundamentals of Statistics. Thurstone, L. L. 1928. 16.
The Fundamental Principles of Taxation. Stamp, J. 1929. 17. Recent Advances
in Cytology. Darlington, C. D. 1932. 18. Recent Advances in Plant Genetics.
Sansome, S. W. & Philip (J) 1932. 19. ‘Chromosome and Plant Breeding. Dar-
lington, C. D. 1932, 20. International Address-Book of Botanists. Diels, 8. &
Merril, E. D, 1931. 21. Mendelism and Evolution, Ford, E.B. 1931. 22 Bio-
logy: An Introduction to the Study of Life. Fox, H. M. 1932. 23. The Scien-
tific Basis of Evolution. Morgan, T.H. 1932. 24. The Causes of Evolution.
Haldane, J. B. S. 1932, 25. A Revision of British Roses. Waolley-Dod, A.H.

_' 1931. 26. Manual of Bacteriology, Muir, R and Ritchie, J. 1932, 27. Princi-

ples of Microbiology—2nd Edn. Waksman, S. A. 1931. 28. Ground Work of
Biophysics. Wishart, G. W. 1931 29. The Principles of Plant Biochemistry.
Onslow, M. W. 1931. 30. Cé6lloid Aspect of Food Chemistry and Technology, Clay-
ton, W. 1932. 31. The Glycosides. Armstrong, E. F. & Armstrong, K. F. 1931. 32. Soil
Characteristics: A Field and Laboratory Guide, Emerson, P. 1925. 33. Organic
Syntheses Vol. XI. 1931, 34. Organic Syntheses Vol. XIL 1932. 35. Organic
Chemistry for Advanced Students. Part 1. Reactions. 1928, PartIl. Structure.
1931. Part III. Synthesis. 1931. Cohem, J. B. 1931. 36. A Comprehensive
Treatise on Inorganic & Theoretical Chemistry. Vol. XiI. Mellor, J. W. 1932.
37. Breeding and Care of the Albino Rat for Research Purposes. Greenman, M J.
& Duhring, F. L. 1931. 38. A Manual of Bee-keeping. Wedmore, E.B. 1932
39. Fundamentals of Insect Life. Metcalf, C. L. & Flint, P. 1932 40. Labor-
atory and Ficld Manual of Economic Entomology. Eyer,J. R: 1932, 41. Meth-
ois for the Study of the Internal Anatomy of Insects. Kennedy, C. H. 1932
42. The Insect Menace. Howard, L. O. 1931. 43. Hydraulics, Lewitt, E. H.
1932. 44. Hydraulics for Engineers and Engineering Students. Lea, F. C. 1930,
45. Applied Mechanics. Low, D. A. 1931, 46. First Year Electrical {Engineer-
ing. Bolton, D.J. 1929. 47. Accumulators: Charging Maintenance and Care,
Camm, F. J. (N.D.))

B. Reports.

1. Annual Report of the Lalgudi Sivagnanam Co-operative Agricultural
Society for 1931—32 (in Tamil). 2. Annual Report of Institute of Plant Industry,
Indore for the year ending 30th June 1932. 3. Annual Report of S.S. & F. M. S.
Agricultural Field Officers for 1931, 4. Annual Report of the Agricultural Depart-
ment, Sierra Leone for the year 1931. 5. Annual Report of the Department of
Agriculture, Tanganyika Territory for 1931. 6. Annual Report of the Agronomic
Research Institute, Indochina for 1931—32 (in French). .

C. Bulletins, Memoirs Etc.
1. Villagers' Calendar—1933 (Eng. Edn). Madras. Agri. Dep. Pub. 2 to 7. Bombay
Agri. Dept. Bullatins. 162 of 1930 Papaya Cultivation in the Bombay, Presidency
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. Qs
g‘;};lbl:;m&lan?f :ggo()f 1930 P'OWdel‘Y Mildew of the Grape and Its Control in
Irrigatio‘n 165 of 1920 ’?‘tﬁldy in Intlensive Farming Near Poona, under Canal
Bombuy i’reﬁdenc ) e Frost of January 1929 and [ts Damage to Crops of the
Improvement—Pa tyi f6 of 1931 Bansi Wheat of the Bombay Deccan and its
Konkan. 8 Glossl;nr : f{ﬂ of 1931 Improvement of Manat Lands in the North
Jri. 72—7—.53 Supp 9}';) F?rm-s Relating to Hides, Skins and Leather. Ind. Tra.
10. An Analysis of th {JOC‘]L'Edn}gS of the Ninteenth IndianScience Congress—1932.
Puniab Ire Roe. LL beMtx 1zation of Irrigation Water in Typical Punjab Canals.
Indinn Toa St.,ti‘st'; . 19(3m. VOI.. I[l—‘NO. L 1L & 12, Comm. Int. & Sti, Dep. Pub.
Agr. & Fish. Bull ;“: 3L Indian Coal Statistics—1931. 13 & 14 England Min.
Bur. Eve éou .p "b 59. .‘l‘he (‘ulhrfg of Poultry. Asparagus. 15 & 16 Imp. Agr.
Empire.—.l%l nL' t“ -lebt pf Agricultural Research Workers in the British
Addenda 1932- 1175 B(.)b]‘AgrlculturaI Research Workers in the Corrigenda &
Sorghums L ‘ I ibliography on the Breeding and Genetics of the Millets &
the Impexzial gtﬁ T"P- Bur. Plant Gene. Pub Dec. 32. 18 The Scope and Aims of
19, Biblioge, hurefd;()f A'grl. Pgrasnt()logy. Eng. Imp. Bur. Agril. Parasitology Pub.
of the GeZlop y °d S e'lmmthology f?r 1931. Eng. Imp. Bur. Do. 20. An Examination
Seis Sor o {Igg and Soils of\ an Area in the State of Perak. S. S, & F. M. S. Agri, Dep.
Rhodes.ia -P/-—79.?2. 2'1..}'u1"ther Notes on Leaf Curl of Tobacco in Southex:n
Nyssals d ;):odesm Mini Mines & Agri Buil No. 861. 22. (a) Tea Growing in
A?, sy nd. (b) Note on Tea Possibilities in the Area near Nkata Bay. Ny(isalm:td
Si:tt-h ZP' lt?“ll-_No 4 (N.S) 23t037. S. Aust. Agri. Dep. Bull. The Almond in
Fon Sl;;z:ha. 222 Recc?rds of S_"me Departmental Work. 262 Dressmaking &
Whea}.,t A ery. M63. Vine Pruning in .Non-lrrigated Districts. 264. LEfficiert
Varioties ZZ(;ngS ethod.s. 2{)5 ‘A Classification of South Australian Wheat
v 26. . Some Points in tue .Handling of a Fat Lamb Flock on a Mallee
arm. 7. ’}"he Effect of Tap-Dressing with Artificial Fertilizers on the Annual
Yield, Botanical Composition, and Carrying Capacity of a Natural Pasture over a
Period of Seven Years. 268. Financial Results of Two Years' Farming on Murray
Mallee Farm No. 1. 269. Some Observationson the Causes of the Surface Blemish‘cq
of Oranges in South Australia. 270. Malting Burley on the Farm and in thé
Malt House. 271. Wheat Varieties in South Australia. 272. Mammitis, Milk
Fever, & Contagious Abortion, 273. The Manufacture & Utilization of éilage
.274. The Dairying Industry. 275. 38. The Nature of Sword and water Suckers‘
in the: Banana. United Fruit Co., Res. Dep. Bull. 22. 39. Economic Utilization of
Marginal Lands in Nicholas and Webster Counties, W. V. A. Virginia A E. 8
;‘ec.'!. del. 303. 40 to i12. Was'ungton A. E. S. Bull. Irrigation of Orcharrhis“b);
ogrtl}?fhgg' 268. The hfffect of I’e{tllizers on Crop Yields of Diffcrent Soils and
Changes i"nmti“;“?n of Certain Crops.274. A Plan for Adjusting Cash Rent to
Hydrate ond I:]‘.it rices of Farm Etrodl‘lcts. 295. 43 & 44. Corneil A. B. S. Bull. Carbo-
Seeding, 140 Rerlof'en Metabolism in the Celery Plant as Related to Premature
45 o 47 Ar};a, . .aAnor} o\f Dmly.Prxce to the Marketing of Hogs at Chicago. 534.
Arkanons g zI.s)c;s ] .E.S. Blt”ullu-. Farm Standards of living in Faulkner County,
State Aid in 1om V;gopfflent of Agricultural Credit Corporations in Arkansas with
Wiscomsi \ 31 1. Cotton Varicty Tests. 282 48, Who Pays for the Highways.
of 2491’;)1{1 .‘E. S. Bull. 423. 49 t0 SS. Florids A. E. S. Bull. An Ec ic Stud
airy Farms in Florida. 246. Variation i : onomie Stucy
Range Cattle Mana 1da ariation in the Tung—Oil Tree. A Study of
Diseage of T gement in Alachun'County. Florida 248. Gray Leafspot, A New
TaSLERe Omatoes. 249. Some M Cel i i
“'Offf‘he Celery Leaf-Tier in Florid ajor Celery Insects in Florida. 250. Control
£ Bi8"Bubk. Preparation of ;’;ed:;;rﬂ-};S}. "I‘he Melon Aphid. 252, 56 to 61 Okio A.
for 192919301931 503, Markoting cr oo, 502 Ohio Agricultural Statistica
- Factors Influencing the l)réssinlnl}z). ‘anery Tomatoes on Grade in Ohio. 504.
~ Laundering a8d Exposure to Ligﬁt uchentuge of Hogs:. 505. The Influence of
ments. 506.,-The Trend of Wheat pl;()n Sofne .W“Sh Silks used for Outer Gar-
S e oduction in Ohio. 507, 62 to 66. Mich gon,
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A. E.S. The Various Effects of Frost Protectors on Tomato Plants. Tech. Bul.
124 On the Control of Caecal Coccidiosis n Chickens. Tech. Bull, 127. Acti-
vities of Churches in Town-Country Communities. Spl. Bull. 226. Flies and
Mosquitoes commonly found about Michigan Homes Cir. Bull. 144. The Virus
Diseases of the Peach in Michigan. Cir. Bull 146. 67 to 73. Illinois A. E. S. Bull.
A Study of the Framework of the Apple Tree and its Relation to Longevity. 376.
Fertilizer Experiments with Ten Market-Garden Crops in Cook County, Illineis.
377. Alfalfa Wilt as Influenced by Seil Temperature and Soil Moisture. 378.
Causes of Damage to Fruits and Vegetables during Shipment. 379. Price Differ-
ences between Four Hog Markets used by Illinois Stockmen. 380. Air Circula-
tion and Temperature Conditions in Refrigerated Carloads of Fruit. 381. Crop
Yields from Illinois Soil Experiment Fields in 1931. 382. Researches in the
Flagellates of Belgium. (in Belgique). 1. Chrysomonadines. 2. Volvocales.
Musee Royal D'Historie Naturells De Belgique Memoir No 47. 75. Odonata by F.C.
Fraser (Coimbatore). “ ' - Supp.

D. Leaflets, Circulars, etc.

1. Plantation Crops: A Summary of Figures or Production & Trade relat-
ing to Sugar, Tea, Coffee, Spices, Cocoa. Rubber, Tobacco. E. M. B.C[5. 2to5
Eng. Min. Agri. & Fish Adv. Lea. Fruit Tree Red Spiders 10. Mutual Insurance of
Live Stock—General. 143. General Live Stock Insurance. 149. Millepedes and
Centipedes. 150. 6. Construction & Operation of Soils in the College of Agri-
culture. Philippine A.E.S. Cir. No.24. 7. The University of Alberta. Alberta
Press Buil. Vol. 18-No. 2. 8. The Silk Industry: Prospects of Cocoon Produc-
tion, 1933. Agri. Supp. to Cyprus Gaz. No. 2262 of 30—12—1932.

E. Reprints.
1. Eradication of Tuberculosis from Cattle Herds. Jri. Roy. Agri. Soc. Eng

. vol. 92-1931. 2. Methods of Hand-Milking: A Comparison. Jrl Min. Agri. Eng.

Sept. 32. 3. The Effect of Season on the Reliability of the Percentage of Solids-
Not-Fat in Milk, as Calculated by Formulae. Uny. Reading Agri. Prog. Vol. I1X.
1932. 4 Effect of Carbon Dioxide Content of Storage Atmosphere on Carbo-
hydrate Transformation in Certain Fruits & Vegetables. Jri. Agri. Res. Vol. 45,No.8.

F. Translations (Imp. Bur. Plant Genetics).
1. Full Translation of Pflanzenzuchtung Und Pflanzenphysiologic. A. E.
H. R. Boonstrs. 2. Full Translation of The Resistance of Rice Plants to Low

Temperature and Cool Water in regard to its Fertility. T. Fukuchi.

BEST PLANTS & FRESH SEEDS
READY FOR SALE

Best Seecs to Grow in all climates Rs. A.
Salem Mango grafts, 3 years old dozen .9 0
Guava, Pomegranates, and Figs dozen .6 0
Pomaloe, Orange, Limes, etc., dozen . .9 0
Roses and coloured crotons, dozen T .6 4
English Vegetable and Flower seeds, good varieties, Z0 sample

packets, each set 2 0
Do. do» 10 sample packets, each set'... 1 0

Indian Vegetable seeds, 20 packets
Other sorts of plants and seeds are ready now.
Illustrated Catalogue fres.

S. K. 1. ABDUL RAHI
-~ Salem N
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“Alfa” Delivery Cycle,
(Loading Capacity 350 1bs.)

A SOLUTION
"TO YOUR
DELIVERY PROBLEM

For ft;" particular§ please apply to us:
Edward Keventer Limited,
DAIRY FARM P. O,
ALIGARH

‘Whein answering osf advertisers please mention * The Madras Agricultoral Joarnal .
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