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Editorial

A Silver Jubilee: The Indian Council of Agricultural
Research founded in 1929 on the recommendation of the Royal
Commission in Agriculture has completed its twenty five years of
useful work., The completion was marked by the celebration of the
Silver Jubilee on the fourteenth of this month. We convey our
hearty greetings on this momentous occasion.

Agricultural Research in India and in Madras is many years
old. Dating back to 1871 when a small beginning was made at
Saidapet, research in Agriculture had progressed to a considerable
extent inthe country. By 1928 aneed came to be felt for coordination
and organisation of the many research programmes that were being
carried out in the different Research Institutions of the country.
It was also felt that such coordination could increase the usefulness
of the research and decrease its cost, which is very necessary in a
country like ours where resources for research have largely to depend
on Government munificience. In countries like the United States
and England, research is backed not only by Government bodies
as is the feature in this country but is predominently the concern of
many enlightened firms, who subsidize research at Universities and
Research Centres. This way, the tax payers, support to research
through the Government sponsored organisations, is not only
augmented but is also highly enthused by the interest evinced by
the leading business magnates of the country. Our country has yet
to stimnulate this sort of interest in our leading financiers.

However, inspite of the limited resources at itg digposal the
Indian Council of Agricultural Research has succeeded in bol%termg
up research in this country.  Much more than its financial backing
to research we would put down as its greatest achievement the
much needed planned outlook, which it has brought to be
problems of research and its progress in this country,

ar on
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We are proud of this occasion and proud to associate ourselves
with this celebration of the Indian Council of Agricultural Research
Silver Jubilee, us we in our own humble way have helped and
contributed in the dissemination of the fruits of this planned research
to our farmers through our pages.

Change of Office-Bearers: Consequent on the transfer of
Sri. F. L. Daniel as Compost Development Officer, the Managing
Committee has co-opted Sri. . Madhava Menon, Assistant in Millets
as Secretary and Sri. J. Sakharama Rao, Assistant in Botany as
Treasurer vice Sri. M. V. Jayaraman proceeding on leave. .

Marketing Supplement: We are glad to announce that from
the next issue onwards the Madras Agricultural Journal will carry a
Marketing Supplement which will contain matter specially contri-
buted by the State Marketing Committees.

Our Cover: The picture on the cover page should be familiar
to the old students of the Agricultural College. It shows the
students of the College learning practical Agriculture. With a view
to giving a new look to our journal, we propose to have (“ﬂ‘(}Fe;lt
pictures in future on our cover page and in this we need the
co-operation of our members. Photos blocks which may bhe of
interest to our readers are invited for printing in our cover pages of
the ensuing issues of the Madras Agricultural Journal. e

Advances in Fertiiiser Peoduetisn and Use®
by

A. H. SUBRAMANIA SAPMA
Lecturer in Agriculiure

One of the outstanding achievements in the field of Agricultnre
during tho last one hundred years is tho progress made in fertiliger
p(‘mhl(zti(m and nse.  Since the time Justus Von Lichig stressed the
importance oh plant nutrients and pliced his patent manure on the
market 110 years ago, scientists and manufacturers, the world over
huve vrobed into the problems of plant natrition and nutrieng
supplics.  Most famous are ihe stndies ot Rovhamstead and Woburn
in Kneland, those of Wagner and Maercker in Germany, and those
in the varions stabes of the U £ AL and in Pusa and Coimbatnre in
India. They have contributed u wenlth of information on many
phases of fertiliver production and fertiliger use in relation to soils
and plant growth. This has vest Ied in the development of an
incustry of world-wide significance as an important branch of the

chemiecal industry.

Early History: Iven t5ough the fertiliser industry occupics an
important plice today, un-il as late as 1940, fertiliser procduction
was largely a byproduct subsidiary of the chemical industry. The
era of cheap food prices till then, necessitared the sale of furtilisers
at very cheap prices. Necessarily therefore, the fertiliser industry
had to a substantial extent coutinue to be broadbased upon the by-
products of other industries. The question then was whether any
new process exclusively desigped to produce a fertiliser suited
to apecifie roil needs will ever hope fo compete with the established

hyproduc( q ol certain industries.

But with the departure of the cheap foad era, the peculiar
agricuttural cwm chemieal background of the fertiliser industry is
fast disappearing.  Fertilisor consumption has expanded rapidly as
ean be found in the figures furnishod in the subsequent paragraphs,
A period of active technjeal development has now begun.  Ferti-
ligers are ncb just byproducts now, but have become largely
sl.e(-inlisM, and are produced and shaped to suit the needs of
farmers in relation to their goil and the equipment used to apply
them. Spocial raethods of processing £o facilitate easy application,
oeins for increasing efficiency in

thie ovolution of more gpecialised {

* pPaper read at ihe Collegn Day and Conference. 1834,
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use, the production of better and cheaper types; are some

of the lines on which the industry is bestowing morc attention
today.

Trends in Fertiliser Consumption: A review of the fertiliser

situation during the last one hundred years would show that the
industry did not make much progress in its early years of the

twentieth century, farmers in some advanced countries had started
using fertilisers in a small way.

The American picture is quite
revealing in this matter.

As the largest consumer of fertilisers in
the world today the United States of America refleet in a real

manner the trends of fertiliser consumption. At the beginning of
the century, the annual consumption of fertilisers there was only
two miilion tons, while it is over twenty million tons today; a ten-
fold increase. The British picture is more or less, quite similar.
The reul situation in regard to fertiliser consumption of other

countrics is rather misleading as disturbances of the war cut off their
normal production and supplies. Tor instance, the high fertiliser

consumption of several European countries dropped sevearly during
the war years.

Looking at the Indian picture, we find that fertiliser con-
sumption on any Substantial scale began only during the period of
World War I. But rapid strides bave been made in the development
of the industry during the last decade. The war years witnessed a
quick expansion in the consumption of fertilisers as algo in their
production. ¥rom a low of 30,000 tons during the thirties largely ags a
byproduct of the coke industry and the Belagula synthetic nitrogen
factory in Mysore, ammonium sulphate production cxpanded more
than ten times and very soon it is expected that production will

touch half a million tons. Two new factories were set up, one in
Alwaye, Travancore and another in Sindri. The first five year plan
envisages a production of 4,060,000 tons of ammonium sulphate and
1,76,000 tons of superphosphate in addition to the 50,000 tons of
bone meal produced in the country. Alongside of the increased
production and consumption, we witness a marked change in the
pattern of consumption of fertilisers. During the earlier years, the
consumption was largely limited to the plantations and the hill crops
like potatocs. This pattern has now changed and the largest consumer
now possibly is the rice farmer. The price situation of agricultural
commodities has done more to change the pattern of fert:liser con-

sumption than anything that has happened during the last four
thousand years.
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The Supply Position: Niirogen: TUntil Woild War 1, the source
of supply of this plant nutrient was partly amunonia, a byproduct

from coke ovens, and partly nitrate from the South American nitrate
deposits. These supplies were soon found inadequate, but by this
time the fixation methods of atmospheric mtrogen bad been perfected
and between 1918 and 1930, the process was firmly established.
Indeed by 1930, three quarters of the world’s needs of fertili

ser
nitrogen werc produced from the air. By 1939, Furope, where the
fixation industry established itself first, was not only self supporting
but was exporting large quantities to the outside world, with Germany
as the largest producer. The United States of America was then
largely an importer, but rapid strides were made during the forties

in that country to make up the deficit. Many nifrogen fixing units
were established during World War 11 mainly for the preduction of
explosives but after the war was over, these were switehed over to

fertiliser production. The world production in 1950 of fixed nitrogen
was to the tunc of 23 million tons.

Phosphorus: The main source of the world’s fertiliger phos.
phorus is the various deposits of rock phospliate which are largely
found in North America, United States of America, U.8S, S, R., Dutch
West Indies and Oceania.  Some of these latter deposits were
damaged during the war but are being rapidly rehabilitated. An nually
fxboub twenty million tons of rock phosphate are mined and utilised
I the manufacture of various products, chief being the fertiliser
superphospbate., Most of thege flour-apatites are made available
with sulphuric acid and until the time of World War TI, the acid
superphosphate process was a means of utilising the surplus sulphuric
acid production which existed then in many countries of the world
Tlhere was therefore, considerable international competition in the;
disposal of this surplus acid which led to enotmous price cuts in the
superphosphate fertiliser scales. But t1is picture has now changed.
What with the shortage of world sulphur supplies and the us: of
sulphuric acid in other more profitable directions, tuperphosphate
today is selling at three to four times the prewar price,

‘ The positition in this country in regard to phosphate supply
8 cXtremely difficult.  Supplics of sulplur have to be largely
aported. In regard to rock phosphate also the niner 0
entirely imported. In Indja unfortunately,

al has to be
rocks has been within

1o supply of phosphate
her terrain so far, barring the Tiruchirappalli
nodules found in that district, These nodules have not been
exploited to any extent and there

fore an urgent need exists for
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exploitation of this phosphate deposit. The application of finely

puwdered rock phosphate as such, in some of the acid soily ig worthy
of further experimentation as it is reported that this method is
finding favour in the coconut and tea areas of the w esth

coast, and
also in Ceylon.

It is for consideration, whether the nodules could

not be processed into a fine form and made availuble for such direct
application.

Other sources of phosphatic fertilisers in India are bone meal
and a little of basic slag. The latter is confined fto the very small
and insignificant output from the iron industry.  Bonemecal on the
other hand is an important source and it has been estimated that
the annual available supplies would amount to about 60,000 tons,
A large portion of the bonemeal is however exported as the unit value
of the phosphorus from bonemeal is relatively high compared to that

from the minoeral superphosphate and therefore the latteris a che

aper
source of phosphorus,

Potassium:  Potassium is another

major plant nutrient
essential to plant growth.

Under the tropival limatic conditions
obtaining in India however, the soils are subject to intense weathering,

thus liberating adequate quantities of potassium which forms a
substantial portion of the soil mineral matter. The goils in India are
thercfore generally well supplied with potash reserves, excepting
possibly the laterites. Conszquently, manurial experiments with

nitrogen and phosphorous have not given significant resulus in crop

roduction except possibly in the case of some special crops like
hj 1

tobacco, chiliies, potatoes and groundnnt. Potassium shortage may
possibly arise ouly under intensive cropping conditions where the

natural speed of weathering may not keep pace with the removal of
potassium by the growing crops.

But eleewhere in the world, potussium plays an active part as

an essential plant nutrient. Potassic fertiliser consumption trends

indicato that its use has cousiderably expanded in recent times. From

a low of 68,000 tons in 1880 the consumption touched a high

of 28,80,000 tons by 1040 and to about for million tong by 1950.
Upto the period of World \War I, potash supplics were a German
monopoly but the war experiences forced other countries to develop

alternate sources. Today, potash deposits are extensively worked

not only in Germany but the United States, the U, 8. 8. R., France,
Spain and Paiestine. Large potash deposits are reported to have
been located in Canada recently.

b
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Analysis of consumption tremds: Anulvsis

ol the figures of con-
samption ol the

thoee  imnoraang
interesting infermation in regard to the empiiasis laid on one or the
other nutrient in different countrics,

plasit nutrients give some

Cousumption of plant nutrients, 1950

s e e

in 1000 fors Ratio of plant nutrients
Continent N P.O, K,0 N .0, K.0O
Europe 1,641 2,367 2,380 1 144 145
North America 996 1,999 1,094 1 261 110
Sonth Americs 65 75 21 1 115 052
Asia 567 390 139 1 036 095
Afriea 117 149 34 1 127 029
Oceania 1L 475 12 1 2620 067

Total 3,405 5,386 3,681 1 158 108

J

The ahove figures of consumption are revealing in regard to
the cmpliasis placed in the use of plinsphatic fertilisers the world
over excepting in the continent of Asia. In North Anieriea, the
O, application is wore than double that of N and I,
also, the extent of P.O; use is greater than N,
that we find that the P,0, application is |
country, we lay equal or sometimes more emphasis on Nitrogen 1},
on 0. How far this tendency has to be modified the future
alone could prove, but if world expeticnce 18 a guide, the ygte
of application of 1,0, may have to be soon st epped up.

I Burope
Ttis only in Asia
ess than that of N, in cur

an

In the carlicr sections, the trends of fertiliser consmﬁpthm in
varlous countrics were given,  But a proper cotaparison of (ertiliser
consumption can be made ouly by reliting the censumplion to the
respective cultivated acreages. The following duta from the Tood
and Agricaltural Org

anisation relating to some countries of 1he world
arc interesting,

Consumption of fertilisers — (1946):

A Vs 1 et e 4wt b < —

Lb. per were of arable land

N 1,0. K.0

Total nutrientsg

World average 20 45 24 9°3
Holland 5600 920 g 2380
Belgium 40°0 620 430 1500
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Lb. per acre of arable land
N PO, K,0 Total nutrients

Germany 26°5 26°0 44°0 965
United Kingdom 90 31°0 135 535
Denmark 135 9920 11°0 165
France 70 155 11'5 340
U. S. A, 25 50 96 10°1
Canada 06 14 10 30
India (anthor’s estimate) 10 03 01 14

It is seen that there is a high level of fertiliser consumption
in some of the densely populated regions of Europe. Where the
pressure of population on land is great, an intensive system of
farming with high doses of fertiliser application have come to be
evolved. This is possibly a lesson to India. Our agricultural output
can be increased only by larger and larger applications of fertilisers.

Advance in fertiliser manufacture: It was mentioned earlier
from a technological point of view, fertiliser production did not keep
pace with the other segments of the chemical industry. Compared with
the other processing industries such as synthetic rubber, rayon and
plastics, fertiliser production was till recently woefully behind in the
adoption of modern processes. Revolutionising developments are
Lhowcever now taking place in the industry.

Recent advances in fertiliser technology are directed towards
(1) improving the availability of the various plant nutrients in
relation to the soil conditions and plant growth, (2) in reducing
costs of production, (3) in increasing nutrient concentrations to
reduce handling costs, and (4) in evolving newer forms for better
and efficient application. Some of these developments are con-
sidered below.

In the nitrogen field, developments have taken place largely
in the use of new fertiliser materials like ammonia gas. ammoniacal
liquids, urea and ammonium nitrate. Kach has its own advantages
and is suitable to certain favoured conditions. Recent interest has
turned to the production of nitrogen materials of low water solu-
bility. Outstanding development is the ‘Urea-form’ type of
material which is now being extensively tested agronomically in
Awerica. Under controlled conditions, the reaction of urca with
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formaldchyde gives a product which is guite slow in solubility and
therefore would furnish nitrogen for plant growth at rate satis-
factorily required during the growth of crop plants. It is well-
known that the superiority of groundnut cake over ammenium
sulphate is largely due to its slow availability, so that the nitrogen
in the cake becomes availuble as and when the plants require tho
nitrogen. The ‘urca-form’ type functions in similar manner.

In the phosphate field, developments in the method of con-
verting the phosphate rock into a form more available to plants than
superphosphate by retarding or preventing the fixation of the
phosphate in the soil are in progress. This is quite an important
approach. It is well known that so far as phosphates are concerned
the ‘water soluble form’ may not always be the easily available form
when applied to the soil as the easy solubility may lead to the rapid
fixation of the phosphate in the soil whieh may only be difficultly
available later. This has led to a search for techniques by which
acidification could be entirely eliminated and this has resulted in the
evolutinn of the fusion processes. One such process is the high
temperature fusion of the rock phosphate with silica resulting in the
production of complex silica-phosphates. This type of phosphate is
citrate soluble but not water soluble and fiell tests with this
material in Great Britain have been found to be satisfactory. A
factory was working there for a few months during the war in 1945
on this principle but was closed after the war. Work on these lines
is in progress in Coimbatore. One handicap of the fusion product
however, is reported to be its high alkaline reaction and therefore it
is not mixable with ammonium sulphate in the manufacture of
fertiliser mixtures. This is supposed to be of disadvantage in the
fusion method in countries where fertilisers are largely amﬂiéd in the
form of mixtures. But in India, our farmers do not appear to have
any such exclusive preferences in the matter and thercfore as a
fertiliser. This disadvantage may not be a great impediment in
the use of silico-phosphate,

Another line of development in recent {imes is the improve-
ment in the physical properties of fertiliser materials and also in t]eir
nutrient concentration with a view to reducing the bulk. This ma lkes
fertilser products more suitable for easy handline, sterage and
application. Secondly, such processing mmprovements like ‘oranu-
Jation’ offer a chance of reducing the extent of phospliate fixation
This is possibly because, t}}e application in a granular form expoeses
a lesser surface arca per unit weight of fertiliser for soil contac: than
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the conventional powder form and therefore the chances of ﬁ.xatxon
are reduced The efficlency of the phosphato application g
increased thereby.

Developments in the production techniquo hnv.c arisen re(‘i!;ﬂ'?,
consequznt on the shortage of cssential raw materinls o,rrxi’l"}'b" 1
the manufacture of fertilisers. A classical example 18 the !~'§".'>i"“’1§—’("
of sulphur. This has resulted in new techniques in the n:::nu.r;:'('.‘llx‘c
of ammoninm sulphate by the use of gypsum as is done in »‘)lfvfdl"l-
Another consequential development arising out. of this shortage s
the use of nitric acid in the treatment of phosphate rocks., The
basic principle is in the acidulation of phosphate rock with nitric acid
or nitric-phosphoric acid and the production of “nitrapliosphates ” and
this method is being widely advocated in the United States,

Advances in Fertiliser Application: Many advances have come
about in recent times in the methods of application of fer iligeis to
increase their efficicncy and also to econonise in tho
applied. This is due to the recognition of the fact that best method
of fertiliser application is the one that would allow the Crop to se
the nuatrients in optimum quantities at the time
plants and at the places where they would be
placement of fertilisers near the root zone leads 1o greator utilisa-
tion of fertilisers. Turther, smaller applications by plicement have
been found to produce the same resulss leading thereby to
efficiency and ecoromy in the use

quantities

cure
required by the crop
mosy effective,  The

vogrender
of the fertiliser. For example,
tate by pellering and Placing the
adidy erop is reported to linlve the
rtiliser to produce similar resylis
The placement of phosphatey i;
practice in phosphate fertiliger
the chances of fixation, phosphat
of this nutrient as phosphorous i

the application of ammonium sulpt
pellets in the reduction zone for p
requirement of the fe within a
certain range. now an accepted
application.  Apart from reducing
e placement facilitateg better uptake

s largely immobile jp the soil,

Other advances in application methods re i
which various fertilisers are applied. For example, an jmportant
advance in nivrogen application hasg been the e ol anhydrous and
Ligeid ammonia in the direct form, This form carring ‘“‘j‘[\“r cont N
and therefore iy becoming very popular
cultvral evops. In the United States,
of the t =l nitrogen applicat

te to the form in

in somoe countriey for jfoiti-
V1S Teported lat L5 pev cont
ion in that country

B this direer form
Considerable ce

onomy attonds this form
aie s gy rreat future jn g

and its use is expanding,
ot application am {herey . .
apy arn L ndin. Anciuer
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. PR
t dev lopment igs in the use of water snlatinns of ammaninm
renen ey A ’ e . RIS
itrat Spraying the leaves of frait trecs, specitic d'y cpple and
nitrate. . - . , I R
citrus with a urea solution resulted in & much more rayid abs ,rpim,;
i i pbeatt This methoc
of nitrocen than the conventionnl soil ap;beation, This 1T1 thed o
= . . . it . -
y application on the foliage is receiving much attention. Pre
o bt lf 1s prior tn sowing with phosphat: soiutions hags
treatment of sezds [ ; 3 W
b ~ i v erop vields.
een reported to result in larger erop 3

. . e various
TFurther knowledge in fertiliser behavieur wunder varioy
litions of soils and crops by the usz of radicisotopes has been
corl( l ! ) 1 H . y o 7 i '\') ‘\ . 1 >.' 73
ined in recent times, and this bids {air to revolutionise fertiliser
gain | this
application methods or fertiliser usc.

Conclusion: This is a changing world. Technogical changes
e ' X B S hres Sino
in all fields both agriculture and industry have been bhreathtaking,
in all field: g hay ‘ , i
When Malthus predicted that world population would out glriow 8
' . " 1 o 1 1,
food supply, the scientific aspects of agriculture were unknow
’ f plant nutrient behaviour and use, we
With our present knowledge of plan na use, we
can falsify the dire Malthusian predicition. New and better :
) " SK RN , s
varieties tooether with richer fertilisers now enable sume farmers in
ur country 00 tons
our country to produce a 10,000 lb. paddy crop and a 1
sugarcane crop.

Acknowledgment: My thanks are due to Sri. P. A‘. Ve.n‘ka-
teswaran, Aeronomist and Professor of Agriculture for his critical
I «tir y o i ) ]
reading of the text and its revision.



Growing Calepogonium Mucunoides as a solution 1o
Soil Lrosion on the West Coast
by
P. G. KURUD, B.se. (ag.).,
Pepper Specialist, Taliparamba

The increasingly devastating effects of uninterrupted soil
erosion is perhaps nowhere more patent in this country than in
the rolling topography of the South-West Coast of Tndia exposed
to an annual rainfull ranging from 100 to 200 inches.  While expensive
nmeansures of il conservation like contour bunding, beneh terracing
etc. are being formulated and carried out under National Plans as
well as under the auspices of State Governments geparately at very
congiderable cost, it may sound as fantastic to claim that soil erosion
on the slopes of Western Ghats even with over 160 inchos of rainfall
need cause 1o concern and involve no expenditure exceeding Ras, 5
per acre.  That the above is neither a miracle nor an cxz.xg:':r:\timl
would be clear from the following account. 4

When the Madras Government decided to locate the Central
Pepper Rescarch Station at Panniyur on the slopes of the Western
Glats, in Malabar District under the scheme financed jointly by the
Madras Government and the Indian Council of Agricultural Rescarch,
they were confronted wivh the problem of conserving the soil on the
site comprising gradients ranging up to one in three,
the extent of soil crosion that was likely in this site measuring
1150 feet from the summit to the foot of the slop and 1100 fce‘t
aCross 1‘]"0 slope can be had from the fact that the mean gradient of
the site is onc in five, that the site is has loosely pae
that the locality enjoys an annu

Some idea of

ked Tateritie soil,
1 al rainfall of over 160 inches and
that the catclunent area above the site is about 20 acres. The site,
after clearence of the tr ub i , N

| he tree :‘md scrub jungle growth and removing the
stumps and rocts and planting Erythrina indica standards for training
pepper and further digging to remove the subsequent, growth from

N T " ,' M S » -

rem'nanfs of the original vegetation by November 1952, could not hut,
excite the doubts of almost every vi

o ¢ : sitor as to how it would he
Yos=1bic to stem the rie : - .
T x the rigours of the next monsgoon on the newly cleared

slopes with its innumerable pockets with sediments snd loose scil
ready to get washed down with the first torrential downpour. ’l‘his;
was, in fact, the natural doubt expressed by some of 1the membirs
of the Spices Enquiry Committeo who inspected wary

the site i ar
1953. site in January
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Tho picture then and the picture of the sitc now present such
great contrasts that they have to be acen Lefore they can be
believed. Some of the illusiration (Xigs. 1to d) in this article
would perhaps help the reader to visualice the rewrkablle and
abuost astonishing chianges that have been effected, all due to the
remarkable crop, Calopogonium mucunoides.

This plant along with Pueraria plascoloides (Tropicnt Kudzu)
and Centrosema pubescens were no doubt well-known to planters to
gome extent, baving been particularly fancied in rubber planta-
tions. The trial of these cover crops on a small-scule in the
Rescarch Stations and Farms in Madras State was taken up under
justructions from the present Director of Agriculiure, Madras in
1947—'48.  With the usual chequercd career during the early stages
of these small-scale trials at numerous centres, the speciad virtues of
Calopogonium mucunoides as a cover crop for perennial plantations
eame to hght at the Agricultural Rescarch Sttion, Ambalavayal,
Wynad during 1950, when it was grown over an arca of about six
acrcs in mandarian orange orchard. This success inspired the present
author with the hope that in Calopogonium nuucvnoidcs lics the
answer to the problem of soil erosion in the Pepper Rescarch Station
as well,

Accordingly with the receipt of lizht showers carly in April
1953, a total guantity of 150 1b of Calopogonium seed was broadeass
on the entire cleared area of 20 acres. In about thiee niontls, by
the end of June 1953, when the south-west monzcon hLegan with its
usual heavy rains, Calopogonium had spread its matting vegctative
growth so effectivoly over the ground, as to leave only the irregular
rock outgrowths exposed to the view. The crop scoded profusely
and dricd up completely by January 1934 leaving a tuick 1ulch of
dry leaves over the entire ground. A totd quantity of €80 1h of secd
was collected, and in spite of this, a very large quantiny of sced cot
dispersed on the ground. With the first rains in the middle of April
1954, the scelf-sown sceds germinated in profusion. As there was
occasional rains in the months of April and May 1954, the plant made
very vigorous growth and by the beginning of June 1954 when the
south-west monsoon began with very heavy and alviost incescant
rains, the crop had produced a thick vegetitive coverto over the
ontire gronnd. By the end of July 1954, the crop had made vesetative
cover to athicknessof nearly 12 inches, smothered all weed crowth and
covered even the rock outgrowths. The plani is found copable of
growing to a length of about 8 feet in the course of about 16 wecks
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and to strike root at every one of the nearly 25 nodes over this
length, though about 50% of theso nodes only actually develop roots
in the fieid. Iach plant has three leader shoots and about cight
main lateral shoots from each leader shoot, In addition to the large
volume of leafy growth over the ground, the plants are found to
Lave developed a large volume of roots in the ground,

Eai
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In ficure 1, a typical vegetative cover produced by Calopo-
goniwm within about four months of germinating is presenied. The
picture of a neighbouring private plantation witlout any cover and
the bare ground exposed to soil erosion is preseuted in fizure 2, The
mars of leafy growth with fine roots produced from some of the three
platts ¢t Calopogoniuwm in about four months is prescuted in
figure 3. Thick shade as seen in ficure 4 is not found to curb or
limit the cxpanse of Calopogoniuin. Toxcept when sheet roek with
no soil whatsocver exists, the plant finds its way and cstablishes
itscif though the minutest cracks and crevices, As a means of
destruction of weeds, it is patently effective and obviously cheaper
than the most effoctive weedicide known,  Trom figure 1 it will be
scen that Calopogonium has practically smotliered all weed growth
including grass growth,

In figure 5, it can be seen how luxuriantly the plant has
established itself on a steep embankment. The chief merit of
Calopogonium as a cover crop, in addition to the easc with which
it can be established in a very short period, is that it recedes to the
back ground during the summer months, when it dries up, leaving
the coast clear to the plantation crop to absorb all the moisture
available in the soil. This is a great advantace and as important
ag the conscrvation of soil during the heavy Leating rains of the
South-West monsoon. The role of Calopogoniuin cover crop during
summer 18 not limited to stepping aside for making all the soil
nmoisture available to the plantation crop, as it also providee a
protective dry mulch, an invaluable screen aguinst the severe
scorching sun in this period. thercby conserving soil moisture
through consideraliy reduced evaporation of svil moisture. It
has also another equally important function of entiching the soil

by adding an amount of leaf-mould estimated at about 30uy 1b. per
acre annually.

Tropical Kudzu and Cenlrosema are

no douht valuable
vegetative covers in their own way,

But, Calapnyonivm Las certain
superior attributes such as drying up in summer

cover the ground within the shortest period,
yet another virtue of Calopogoniuin. This

crop establishing itself every year with the suiunoer showers from
the self-sown seeds. From the foregoing, it will e seen  that
growing Culopogonium is the clieapest and 4,0t fie g auswer
to soil erosion in plantations of pepper, orange and coconut on the
West Coast, and will in addition act ag an effec

and the ability to
Profuse sceding i3
resul’s in the cover

o

Ve

tive check against,
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obnoxious weed growth in these plantations, enrich the soil and
conserve the soil moisture.

There are yet other uses for Calopogorium on the West
Coast. The paddy lands of the West Coust depend primarily, at
present, on green leaf collected from the forests and neighbouring
vegetation as a source of organic manure. In fact, this together
with cattle manure is the main manurial application that the large
bulk of paddy arca of the West Coast receives. The denudation of
the forests as a result of cutting of trees for leaf and fucl has been a
long-standing, vexing problem. The needs of the paddy grower as
well as the safety of our forest wealth will be mot or safeguarded if
Calopogonium is broadcast on the exteusive expanse of the grassy
hillocks of the West Coast so that green leaf of this leguminous plant
can be available for manuring the paddy ficlds. Extension of
Calopogontum to the uncultivated grassy hill slopes is a desirable
line of fostering food production at a minimum expenditure of
money and energy, in addition to soil conscrvation on the hLill
slopes.

Acknowledgement: The author is very thankful to Dr. K. C.
Naick, ™. sc., ph. . (Bristol), Headqguarters Deputy  Director of
Agriculture (Research), Madras for his valuable help in the prepa-
ration of this paper.

Recent advances in Agriculture :
Growth Regulators as Weed | Killers

by
8. KRISHUNAMURTHI & K, M. SRINIVASAN
Department of Agriculture, Annamalai University

The aim of this paper is to give a compreliensive summary of
the various aspects concerned with the use of growth regulators as
weed Kkillers.

trowth regulators used as weed killers: The derivatives of
following three parent acids of growth regulators have heen in vogue
as herbicides :—

1. 2, 4—dichlorophenoxy acetic acid.
9, 9 methyl—4~-chlorophenoxy acetic acid.
3. 2,4, 5—trichlorophenoxy acetic acid.

In recent years, a few more hormone herbicides have been
under trial, but are yet to come into as wide a use as the above.

Formulations used: These parent acids are used in the form
of acids, sults, esters or amides, and they vary in volatility, solubility
and availability. In the use of salts, sodium and ammonium salts
are more widely in vogue as they are highly soluble in water. There
is also some considerable difference of opinion with regard to the
efficacy of these various formulations when used as herbicide.  While
Zimmerman and Hitcheock (1942) state that salts, esters, and amides
are approximately equal in activity to the acid, Hamner ¢/ ! (1917)
make a general statement that esters are more effective than acids,
and acids are more cffective than salts. Taylor (1946) pointr out
that 2, 4- D acid caused greater inhibition than ammonium salt in
certain plants. On the contrary, Knnis and Boyd (1946) after
extensive spray treatments on a variety of broad leaved plants
showed that the effectiveness of ammonium salt was in no way
statistically different from 2, 4-D acid.

Forms in which they are applied: These substances are
applied for control of weeds in the form of sprays, dusts and acrosols.
Very recently, the use of these chemicals in pellet forms has also
come into practice. In order to make the spravs anid dusts a8 active
as possible and give a uniform coverage and distribution,

the use of
adjuants, wetting agents and carriers is resorted 1o, Usually

* Paper prosented for the Colloge Day and Conferonce 1651,
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Pnlye‘.,hylene glycols, like Carbowax 1500 is used as a wob! ing azent
1 aqueons sprays; and itale and powdered China clay as coarviers {or
dust§. The preparation of scolutions and dusts, and addition of
wetting agents and carriers have all been elaboratoly described by
Marth and Mitehell (1944), Carl et al (1948), Slade et al (1915) and
Templeman and Right (1950)

Mode and time of application : Direct foliar applications as
well as treatments of soil are being done. The treatments to soils
may be made as a preplanting treatment (i. e. before sowing or
planting in the soil), or as a pre-emergent treatment (after sceds are
sown but before seedlings emerge) or a post-emergent treatment
(after seedlings have cmerged). Particularly in vegatables and
legumes which are susceptible to the direct foliar upplicmions of
growth regulators, treatment of soils is resorted to. In all cereals
in which the growth regulators can be applied as a dircet [oliar spray
for control of weeds, it is safe to apply after the crops have tillered
and upto the early boot stage: 1i. e. when the upper sheath is begining
to swell with enlarging head.

Sensilivity of weeds to growth regulators and Jactors influencing
their kill 1 Many aquatic weeds, broad leaved plants, womlly shirubs
and vines, and perennials are effectively killed or controlled by
growth regulator type of weed killers.  Hildebraund (19471, Hiteheook
et al (1949 and 50), and Jackson (1951) and a host of others have
stated that water hyacinth ( Hichornia cragsipes) and other aquatie
weeds could be successfully killed by 2, 4-D and allied substances at
concentrations raging from 1000 to 3000 parts per million., Destrue-
tion of dense woody shrubs, vines and trees by 2,4-D and other
similar substances have been demonstrated by Hamner and Tukey
(1945), Tam (1947) and Thimman (1948). Concentrations runs*in.w
from 2000 to 10,000 parts per million have been used by thjvmh
Hitchcock and Zimmerman (1948), Mitchell and Mnrth‘ (1948)'
Zimmerman (1953), and Hemphill (1953) state {hat many broad
leaved plarts can successfully be killed at concentrations ranging
from 250 to 1000 parts per million. In general, a wide range of vsecg
species are killed by hormone herbicides. i

. Although many weeds are susceptible to these substances,
a(,tm.s such as weed species, stage of growth, concentration of
chemical used, temperature, rainfall ete. govern and influence theip
herbicidal toxicity. 1In general, all annuals are susceptible to 2, 4-D
" Ty

when they are v active owino - : .
y are young and actively growing ; and resistance inereages
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with advancing maturity. Perennials are most susceptible when
treated at the bud or very early bloom stage, but are altogether less
susceptible than the annuals. Temperature and rainfall are the
two important factors affecting herbicidal property of these
compounds, Tam (1947) reports that temperature ranging from
70" to 85°F through a large percentage of days are highly favourable
for the action of 2, 4-D and other hormone herbicides. Marth and
Davis (1945), Kelly Sally (1949) have all shown that warm weather
and higher temperature accelerate the herbicidal activity of 2, 4-D-
Rainfall has an adverse effect on the herbicidal action value of
2, 4-D and allied substances, and Tam (1947), Thimman (1948), and
Weaver ct al (1946) have all shown that the rain following the
application of 2, 4-D considerably decreases the herbicidal toxicity.
As Avery (1947) points out, it is better for maximum effectiveness -
to apply these herbicides on sunny days in warm weather when
weeds are young and actively growing, and rainfall is not expected
within 24 hours of application.

General responses of crops to growth regulators: The success-
ful use of growth regulators as herbicides in crops depends on the
efficacy of these substances in killing weeds with least or no injury
to crops. Crops however vary in their tolerance to growth regula-
tors. In general, broad leaved plants are susceptible to them and
members of the grass family are resistant to them. Although
cereals in general are tolerant to these herbicides, variation in their
responses is being reported. Templeman (1946), and Olson (1952)
point out that barley is more liable to damage than either wheat or
oat. Variation in the different varieties of the cereals like oat, corn,
and sorghum had been observed by Dearbon el al (1948), Ellis and
Bullard (1948), Derscheid et al (1953), and Gassaway ef al (1952).
Dunbam (1951) in summarising the responses of plants to 2, 4-D
brings out that the differential responses of plants to growth regula-
tors may be attributed to the crop species, variety, dosage, time of
application, stage of growth and environmenf. Mathews (1952)
observing the tolerance of plants to growth regulators has classified
them into three groups, viz. susceptible, moderately tolerant, and
resistant. Legumes without waxy covering, brassicas, tomatoes,
sugarbeets, onions, grapes, parsnips, and ornamental plants are
gencrally classed as susceptible; potato, linseed and clover as
moderately tolerant, and members of the grass family as resistant.
Although vegetables and legumes are susceptible to direct foliar
application of herbicidas, good weed control without damage to
them is possible with soil applications of hormone herbicides. 1In
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fact, Alban and Keirns (1948), Warren (1948), Warren and Hernan-
dez (1948), Havis and Sweet (1948). Danielson (1948), Lachman
(1947) and many investigators have demonstrated the possibility
of growing vegetables successfully in soils treated with growth regu-
lators and at the same time

controlling the weeds in those
vegetable plots.

Residual effects on soils: The wide-spread application of
hormone herbicides has created an important problem of the persis-
tence of toxicity in soils. The toxicity of growth regulators persists
in soils from a few days to several weeks or months depending on
the soil condition and environmental factors. Brown and Mitchell
(1948), Hernandez and Warren (1950), Jorgenson ¢t al (1948),
Akamine (1951) and many others have pointed out that factors
'like soil type, pH, soil moisture, addition of manure, autoclaving,
temperature, rainfall and other environmental factors play a
vital role in the dissipation of toxicity of these substances.
Krishnamurthi and Srinivasan (1954) working on the nature of
persistence of toxicity of 2, 4-1D under topical conditious report
that sandy soils with a low pH, retain toxicity for a longer
time than clayey soils with a high pH value, and have stresscd
the importance of pH, and soil type on the inactivation of
2, 4- D toxicity when applied at hgrbicidal rates to soils. Although
it is well known that the growth regulators are inactivated in soil
after some time, the exact manner by which it takes place is not yet
well understood. Micro-organisms are suggested as a primary factor
for the dissipation of toxicity. The effect of growth regulators on
micro-organisms, and wvice versa bave been studied to some extent.
The action of growth regulators on micro-organisius is negligible but
the effect of micro-organisms on growth regulators seems tv be of
paramount significance. Audus (1951, 52) has amply demonstrated

that micro-organisms play a vital role in the dissipation of toxicity
of growth regulators,

General progress in other countries with spectal reference to
U.8. 4.: Phenomenal progress has taken place in the western
countries in the field of weed control by chemicals and the utilisation
or hormone herbicides for climination of weeds has become an
established proctice. Particularly in U, S. A, there is a heavy
demand for these hormone killers, and the 1951 figures reveal that
112 million pounds of phenoxy acetic acid derivatives alone
heen consumed for weed killing purposes. There
or place in which they have not found use.

have
seems to he no crop
They are used in field
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crops, orchards, highways, aquatics and bushy forests. The following
18 sbmewhat the general dosage of 2, 4-D and allied substances in
U. S. A. for weeding in certain important crops. It should be noted
that the time and method of application vary with the crop.

Dosage employed

Crop
Corn
Sugarcaue
Wheat, oat & barley
Flax
Grasslands

Orchard Crops :
(i) Apples, brambles etc.
{ii) Straw berries

Vegetables, Legumes elc.:-—

1 to 3 (pre-planting or
pre-egnergent)

(i) Asparagus, onion & bean

(ii) Potatoes }to}

(iii) Peas ¢ C
(iv) Clover 3

(v} Lucerne 3

Although U. S. A. has made great progress in this ﬁeI‘d and.a
vast amount of literature on this subject continues to be published in
the States, it should be pointed out that some advances have been
made elsewhere too, Tt ean be claimed that Great Britain has all
along been in the van of progressin the matter of weed control
particularly in grass-land improvement, reelamat;on‘ _Of marshland
and in other directions with the help of these herbicides, but the
utilisation of chemicals in cereals and orchards crop has been some-
what limited. In France, Australia, New Zealand, Italy‘, Peurto
Rico, Hawaii and Japan, the use of these hormone weed killers and
other chemical treatments for eradication of \Vfae<.}s has commenced.
In Japan, Indonesia and Malaya, 2, 4-D and similar substances are
used in rice fields for combating weeda.

In India thic work in the ficld of herbicides isin its infant
stage and apart from some preliminary and disconnected trials, very
littlo has been attempted or achieved in an organised systematic

-
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manner. Responses of some anpual and aquatic weeds to hormone
herbicides have been reported by Kar (1947), Padwick (1948),
Thomas and Srinivasan (1949), Joshi etal (1950), Imperial Chemical
Industries (1951) and Solomon and Rao (1950). Venkatarathnam
(1950) has made some gross observations on the nature of responges
of some South Indian crops to herbicides. Krishma Rao etal (1951)
and Thakur (1952) have studied to some extent the cffect of 2, 4D
and MCPA on nut grass. For the past two years, in the Department
of Agriculture, Annamalai University, some systematic trials, parti-
cularly the effect of hormone herbicides on weeds, crops and soils
under tropical conditions have been made and some of the results
have been published as indicated elsewhere in the body of this paper,
and others await publication.

Conclusion :* Growth regulators ure being widely used in some
of the Western countries specially for control of weeds of several kinds
viz. aquatic weeds, herbs, shrubs, trees and deep rooted perennials.
The growth regulators used for herebicidal purposes, the formulations
used, forms in which they are applied, mode and time of application,
sensitivity of weeds to growth regulators and factors influencing
their kill, general responses of crops to growth regulatiors, and
residual effects on soil are all briefly described. The knowledge of
behaviour of these substances on weeds, crops and soils is s yet
incomplete, and the future work is bound to bridge the gap in our
knowledge. However it can be said that one of the recent advances

in agriculture is the use of growth regulating substances or plant
hormones for herbicidal purposes.
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Letters to the Editor:

Media for Mass Cultures of the Ergot Fungus —
Claviceps Purpureq (Fr.) Tul.

by
M. KANDASWAMY

Assigtant Mycologist Ergot Scheme, Qotacamund

Introduction: The cultures for mass inoculations with Claviceps
purpurea (I'r.) Tul. are usually grown on sterilized rye grains in
ordinary bottles (Hynes 1941 ; Thomas and Ramakrishnan, 1942).
Similar procedure was adopted for the production of cultures on the
Nilgiris. But shortage of rye grains during the last two seasons
necessitated trials with other grains as media. Husked wheat,
barley, oats, ragi and unhusked wheat were under trial, The results
of these trials are recorded in this paper.

Materials and methods; The cultures were maintain
Half a pound of grain was used per bottle.
of water was added and the bottles were auto
pressure for 45 minutes. The wheat used in these experiments was
obtained from the Agricultural Researce Station, Siruguppa. Barley,
ragi and oats were locally procured. The same isolate of the
was used to inoculate the bottles.
kept on the laboratory bench for 2 months and then examined. Two
bottles were used for each treatment. In another scries 12 grams of
Jaggery were added to the grains before autoclaving,

Experimental: Periodical observations were
growths in the bottles.

of inoculation the conten

ed in bottles.
An equivalent volume
claved under 20 pounds

fungus

made oun the
After the lapse of two months from the date
ts of each bottle were stirred into 8 gallons
of water and a uniform spore suspension was prepared which wag
subsequentaly used for spraying the rye crop in flowers.

Drops of
the above spore suspensions were examined under the microscopio
field situated roughly at the centre of the mount under the high
power objective,

- Counts from two mounts were taken in respect of

each bottle.

Observations: In the case of husked sambag whe
became hard and sticky in consistency after autoc|
it difficult for the fungus to permeate t
eye judgement the growth of the fungu
followed by wheat (husked), ragi, b
in the descending order of merit,

at the medium
aving thus, making
he medium completely, For
8 was best in the ¢

ase of rye,
avely,

wheat (unhusked) and oats

1., .
Growth was very sparse in the caso

After inoculation the bottles were
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of unhusked wheat and oats. There were no observable differences
in growth between the two treatments with and withou? jaggery.
The data on the spore counts taken under the microscope in respect
of the several treatments are presented in the table below :

Number of spores per field (roughly at the centre of the mount)
under the high powcr objective (x40).

Date of inoculation: 28---8—1950. Date of examination: 28, 29 & 30—10—1850.
i j With jaggery
Without jaggery ]

Treatmont Nulmber of spores Average X\qmbgy_gf sporos Average

I I I IV I o gy
R;re 46 35 38 42 40 33 39 37 42 38
Wheat X N

lz):usk(ad) 3N 26 24 33 29 26 31 27 21 26
’: {unhuszked) @ 13 11 8 10 Not tn'ed.
Barly 10 14 16 11 13 Not tried. " ;
5 8 3 8

Y 3 11 7 8

gz:;i 20 14 23 19 19 16 21 23 19 20

Discussion: It will be seen from the table that none of the
substitute media tried has proved equal to rye in re.s}_)ectr of growith
and sporulation. However, during times of. need. arising out paucity
for rye grains, use of husked wheat and ragi grains can .be resorted
to as an emergency measure and the spore suspension may 'be
prepared using proportionately less quanhty. of water 80 as to br(';fxg
the spore concentration to the same ¥eve1 ag in the case of rye media.
1 e. about 40 spores per microscopic field .under the h]_gh power
objective, which is the normal conecentration adopted for spray
inoculation in the fields.

Summary and Conclusion: (1) Among several cereals tried as
media for mass culturing of the ergot fungus, rye was found to be
the best medium in respect of both growth and sporulation, fo}low}e}d
by wheat (husked) ragi, barely, wheat (unhusked) and oats in the
descending order of merit.

(2) Addition of jaggery does not induce better growth of
sporulation. .

(3) 1In the case of wheat, husking makes a lot of difference
and increases sporulation nearly 3 times as compared to unhusk'ed
wheat. The effects of husking in the case of other cereals remains
to be tested.

This paper was submitted to the Kirst Scientific Workers’
Conference held at Coiwbatore in 1951 and was discussed in one of
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he study group meetings held at the Agricultural College and
Research Institute, Coimbatore. In the course of ths discussion
Sri M. Sanyasi Raju, Government Agricultural Chemist suggested
that malt refuse may also be tried as a medium for mass culturing
the ergot fungus. It was replied that the above suggestion will be
borne in mind if further studies were to be conducted.
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NEWS AND NOTES

In the Inter Co.llegiate Debating contest arranged by tho Rotary Club at the
Y. M. C A. th.e Agricultural pollege was represanted by Willinm Odoengo Omamo
(III Year), Miss Sukenya Bai (LII Year) and Mr. Govindarajulu (I Yoar). Ms.

William Odengo Omamo tied for t o Wi 3
Collogo, g o tied for tho first place with a Lady Studont from Nirmnla

The studonts brought out their terminal issue of tho
in an attractive got up with very many interesting articles a
In the field of athletics, the College football toam hag come up to tho finals

in the Inte.r Collegiate tournament, having dofeated tho P 8. Q¢
Technology in the semi-finals by ono goal to nil, B

“Tatlor™ this month
1id photos.

Colloge of

The table tennis Intercollogiato tourn

ament ' :
won in § out of 6 ‘“““‘,‘?’8 played in the tourn W was wou by the Colloge having

oy.

Research Note

Sowing Groundnut as Pods

In India groundnut is seldom sown as pods, The usual method of
sowing is by dibbling well picked kernels. behind country plough or
drilling with indigenous implements. In America and Philippines
groundnut is sometimes sown as pods to eliminate the tedious process of
hand shelling.  Sowing pods broken into bits, each containing one seed,

ig also in vogue in some countries but this is possible only with certain
vatieties.’

No experiment appears to have been condueted so far in India on
sowing groundnut af pods. Iu the experimental Stations at Auburn,
Alabama ond Georgia in the United States of America trials have shown
that sowing of pods results in poor germination and stand resulting in
low yields. Sowing groundnut as kernels js therefore recommended.
An experiment was carried out at the Agricultural Research Station,
Tindivanam to find out the disadvantages of sowing groundnut as podt,.

Pods and kernels of TMV 2 (bunch) and TMV 1 (spreading) strains
were sown during 195152 rainfed, 1952 irrigated and 1952’53 rainfed
seasons in pots as well as in the ficld. In pots germination was observed
on the fifth day in the case of bunch kernels and seventh day in the
case of the spreading kernals. The pods germinated a day later in both
the cases. Under field conditions the germination was delayed by one
more day in the case of kernels and by two days in the case of pods.
The percentage of germination was low in pods by 20 to 30 as compared
with the kernols, the spreading variety recording a lower percentage than
the bunch variety. :

Kerle (1918) has recorded that germination of the kernels from
the pods is not simultaneous and takes place one by one. Observations
made on this aspect revealed that the  beak-end kernels,” which develop
later than the ¢ stalk-end kernels,” germinated first. Whereas in the
bunch pods both the kernels germinate, in the case of the spreading
variety the stalk end kernel germinates only in a few cases and even
then it failed to grow as it was invariably found attacked by fungus.
One hundered two sceded pods of both the bunch and spreading types
were sown and tested for germination. It was found that only ¢9-56%
of the kernels in the bunch and 54% of the kernels in the spreading variety
grew into secdlings. If optimum moisture conditions were assured for
more than ten days after sowing another 259% in case of bunch and 759,
in case of spreading variety may sprout, to give double seedlings. The
loss of valuable seed materials is the main defect in sowing groundnut

ag pods
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Duaring 1952—"33 rainfed season, observation plots were laid out
to study this problem in greater detail. Bunch and spreading types
were sown adopting four treatments, viz., (1) as kernels, (2) as pods,
(3) as pod bits — (This is reported to be in vogue in the U.S. A.)and
(4) a8 pods with tip broken — this treatment was given to facilitate good
germination. The results are presented in the following table.

No.of £e ®gh . .o® = & 5. °
days S0 FEImsAly EBwy o4 & o
T'reatment taken f¢ CSESE 28F. -us 28 el
for 'ég ogg"g.‘;"w;—:a Q2 L) g2
germi- E£% g4Fo ®TEHE 353 2% 0§ 9
nation § = ’/.ug“ -] SR 2% M
TMV 2 (Bunch)
Kernels 6 87 33 1356 39 308 1000
Pods 8 64 33 200 50 140 455
Pods bits 6 84 33 1356 38 204 95°6
Pods with tip broken 8 70 38 200 58 227 37
TMV 1 (Spreading)
Kernels 8 kL3 38 100 30 888 1000
Pods . 10 31 40 150 38 211 307
Pods bits 8 82 38 100 31 540 85
Pod with tip broken 9 36 40 160 41 201 292

The data reveal that germination is low and delayed when sown
as pods. Flowering was also delayed by two to five days. Pods with
broken tips and pod bits were inferior to kernels in all respects. The
yields recorded show that even with increased seed rate (509 more in the
case of pods) lower yields are obtained — 25 to 50% less in bunch and
upto 70% in spreading type.

In conclusion sowing groundnut as pods results in delayed and
poor germination and consequent low yields. The cost of additionsal
seed material required is far more than the charges for hand
picking good kernels. Therefore under conditions abtai
State, sowing groundnut as pods is not advantageous,

shelling and
ning in Madras

Kerle (1918) - Fameor’s Bulletin No.
8ocuth Wales. *Peanut - The unpredictablel
by the National Fortiliser Assoviation,
1951).
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ABSTRACTS

Insecticides : Derris is compared with other modern chemical insecticides
like D. D.T., BHC, Lindane and Toxaphene. Derris is safer than any of these
synthetic products. Cats and dogs can be safely treated with it since they are
gonsitive to . . T. ete. Ilies though susceptible to D. D). T. and Lindane develop
a resistance against these chemnical insecticides in which case Derris and Pyrethrum
ean be used. DBefore the second world War, Derris—the natural insecticide was
used por Holopeltir on Tea and Cocoa, Plutella maculipennis and Crocidolomia
hinotalis on cabbage. This was replaced by D. D. T. during the post-war days.
These insocts having hecome resistant to D. D. T., Toxaphene, BHC or Derris are
recommonded for tho former while Toxaphene, and Derris are for the lattor.
Derris when distributed in water and tho mixture brushed on the skin of the
affoctod cattle is able to control the warble fly (Hypodorma Spee ) much better than
any other synthetic insecticido. It has ovicidal action against Orgyia and controls
the caterpillar pests of trees such as coliroa. Having residual action it prevents
reinfestation of plants.

(Information and Rescarch in 1953 of the Tropical products, Departmont of
the Royal Tropical Institute, Amsterdam, Vol. 25, Page 69—1954) (A. L. D)

BOOK REVIEW

DRool: on Weeds in Indian Agriculture by T'hallur: The book on ““Weeds in
Indian Agriculture” provides interesting reading. The author has attempted to
describe some important weeds of Bihar, so that ‘“ other investigators of woeds
may have something to begin with’’. The book is divided into two main parts; the
first part of eight chapters deals in genoral with weeds and their control. The
second part gives descriptions of a number of local wee Is. Thoreis a glossary at the
end followod by ready reference to uuits of weight, capacity and area. A list of
referonces is provided at the end

The author does not seem to be aware of the volume of work that has been
earriod out in India on weods aud their control. There is no reference eithor in the
text or in the references cited in the end to the hand book of some South Indian
weeds by C. Tadulingam and G. V. Narayana wherein, over 40 of the weeds doscribed
in tho present work have beon dealt with in detsail. No mention is made of the
work on the control of Eichornia crassipes, Striga spp, Cyperus rotundus or
Orobanche cernua carried out in India by the use of selective weedicides or other
methods. In the chapter on biological control of weeds it 13 stated in the 4th para
on page 18 that the mothod is unknown in India. Fvidently the author is not
awaro of the complete eradication of prickly pear brought about in South India by
the introduction of tho cochineal ingect.

On page 109—110, Polyyala chinensis ia stated to occur inopen scrub jungles
and grassy grounds and yet deep ploughing and clean cultivation are suggested as
control measures. It is presumed that these measures are not to be carrted out in
the jungles or the grassy grounds. Probably the author does not believe in the
maintenance of natural vegetation over wastelands whero they may be useful in
proventing soil erosion and euriching the soil with organic matter.

Chromosomo numbors have been givon for several of the weeds but many
othors whose chromosome numbers aro known at present have been left out. The
value of tho book is not enhanced by the inelusion of these chromosome numbers
for somo of the weeds.

The book needs thorough revision befure it could be placed in the hands of

the students. T. S. R.



GLEANINGS

Compost your phosphatic fertilisers: (C. N. Acharya, indian Farming IV,
p. 9, 1934). Plants absorh phosphates in losser quuntitios  than thoy absorb
nitrogen.  Again, beonuse most soils lack in organic matter atd nitrogen grostor
stross islaid on nitrogen.

But thero are areas like Fastern Madhya Prodesh or South Biline and the
Interite zones as on the West Coast where the quantity of available phosphorua in
the soil is much too small Lo mrot the devmandg of Crops. Inosuch sotls 4 combing-
tion of nitrogenous amd phaspliatic fortilisors 2ives & muech Ligher yield,

T'he quantity of available phosphorus in most «
uneeds of small sized crop, but when s g
sapply of available phosphatos hecomes mue
An extra quantity in the form of fortilisers.

oils is sutliciont (o moot the
hor tevel of production ig desired the
hotoo sinall and it s HeCaRsALY Lo Qv

in the crga of phosphatic fertilisers the erop is usually able 1o ntilise ahout
10 to 12 per cent only of the quaut ity added, the ress being convarted into a form
not readily available to the planta.  Though abtermpin are snado to make
phosphates contain in naturally oceuring phosphatic fortilisers mare solublo by
treatment with acid and conversion into super Phaosphates, tho phosphatos rovert
to the inscluble form in the soil.  Attempts are boing made to 8oy ovor this by
recommonding tho “ Placoment® method of application. This mathad is applicabla

meinly for line sown erops but becomes less navful for broadcaste crops and trans-
plantad crops like rice,

Reversion of super phoaphate can bo reduced by wixing it with 20 1o 50 Litsis
its weight of compost or farm yard manure bofore Applying it to the tield. Tihis is
done by sproading Super phosphate powder in thin layers say quarter inch thick
avoer alternsto layers of, 88y six inches, of mjyed cattlo shod refuse e othoe com-
post material. The heap or trench 80 filled up i3 allowed to ferment for 4 to 8
months after which the manure is well mixed und applied to the lield. Formentstion
is quickened and the refuse contains & suficient amount of Bvailable nitrogen in
the form of catsle urine or witrogenons fertilizers. When such composted super is

applied the growing erop takes up *ogreslor quantity f fhosphorus and yiolds
higher than when phogphate i« spplied with ap nqu:l Quantity of cattle shed
compost without formenting the twa togethor.

Experiments show that as
phosphave or bonemeal aiso giv
nitrogenous fertilisers.

with compostod Bupar phogphnta

: f » cotnposting rock
es a higher yiold of eraps whey,

appliod along with

Fisheries Section: Paddy~cun- 87k cuttyreg -
wator-logged area calied Arupatha adaj
paddy is cultivated, reveals so
paddy farms. Abaut 300 acres

: A vasy steeteh of 37 avros of
in Tanjore distriet. whevo daep waoter
oge f(;ni- treme;mdcms possibilities for 150, calture in
. ot paddy area have hoen selocted oy i )

ﬁsh.culture in paddy faring, The bXperiments on othor e&(:;); ‘?:2:‘ lflx\,\‘-lo:;:t:l;
aub)eat:e\d to diaturbances owWing o excons sapply of wator, dya ta p',\g{\ -m(“lq!lm;dﬁ-
_(n(,e{)glﬂ?d stockgng' has bt_sen undortaken for increased Production (,f‘ tish, Jduly
constdering the litaited period before paddy harvest, The eXPerimants ara Aosigned
to study in a Statistical manner, the rosults and mlvautages of fiah :‘l 1(1 ltvifh
paddy. Ran‘dommatmn of spectes and triplicatod 3¥stem to determ o, tha
grade and kind of apecies muited i < e anc dix th

for culture in i .
taken. The progross is boing watched. prddy fiokis have

boan undar-
Tilapia culture -
confined waters und 3 j
l.'mnfity hrigsivd TfIUl" AR 1 ishorivs dopartmont, A small
% r“.“ 195:; : J&}M};}. of sizo r?'nr._v)'n‘g from L} inchog 3 3 fnches was stocked on
: I;cres s Laz"gennuml:ersstiffn(}::t l t,lih(; Wobstor mont, is & contined watershoot of
3 . U ArPS both frv and fingerlingq have als
3, 1 . RN > at Ckﬁd
s:lr:etit/:e:o::lbzs:‘)‘fm&tlf'l“m‘ pyfuducuvxt,y.at the tank nuﬁ also b :i;‘ui(){j;‘;lw ommr
gean e o i alpxa euhgm with varps. Periodicat obscrvations have
stock ha pemd wy‘r)e;r:r!:cr;:i c}imt Titapia have multiplied rapidly and the present
: : > 12 S R size, weighing 1, and 2 oy, ¢, 4 i
. 2 og, 1 d .
:;’]i:;‘é?:;:} g‘;sof}se“}“ that the carps stockaed own m-rm:! :";n‘\‘\%: ;”"'93‘:\
© O C8Tps was markelod during the | caret
on the food, growst . S Was . o8 the dast threo maon e, Researen
» Browth and breeding habits oy Tilapia is beivg earriod oy,

“Tilapia™ figh culturn ipn

P .
Yanjoro divigion is done i
! T : e in
the direot supervision of the I !

(leanings 435

Glyricidia Maculata: Gopalakrishna, N.  Phe tarmer, Vol, V. No. 10,
P 35,1984, Giyricidia maculate is an ideal green manure. It grows in to a
medium sized treo and can bo cut for menure repeatedly. It grows very quickly
and does not deplata the soil much. Propagation is done botl; by‘ cuttings and
geodlings, but the former is botter. lu the case of the latter, scodlings are raised
in the nursery in tho (irst week of Jane and will he roady for planting in about five
weeks. \Watering is to be done when necosrary.  Planting the seedlings cau be
done in pits 127 % 12 ¥ 12" dug 10 to 15 ft. apart on paddy field bunds.. Tha
pite are fillod with woll decomposed farm yard monura or compost prior to
planting. Cuattings can also bo planted on bunda with the onses of monsoon,
Rooted enttings are better. Onca the se.edlmgrx or cuttings are nst,nbh_shed, very
littlo attonvion is necessary. During the jirst yoar WALOIING 18 RecessAry in suminer.
It is rolatively freo from pests and discasos,

¥From tho gecond year of planting, shout 30 to 40 1b. of green leaves increas-
ing ta 200 to 300 1b. in the 5th year can ba got from each tree.  1f the farmer has
about 20 trces, the problem of manuring one aero is solved, Under irrigatod
eonditious loaves can be cut twico a year.

Experiments on Artificial Rain in East Africa: D. H. Davis, Nature !74,
1954, Experiments on artificial stimulation of_ rain have been con‘duetve_d'm Fast
Afriee, using finely ground hygroscopic satt {mainly commou salt) with a fair degree
of success.

Balloons were releasod whonever large cumuiug clouds were present.  Hive
halloons each carrying 15 grams of ﬁnﬂ_)y ground hygroscopic particlos wore roleased
into each cloud. the dispersal was effected by the explosion of a gmall charge of
gunpowder ignited by a time fuse. The Jength of the fuse was adjusted 10 cause
dispersion just above the base of the cloyd. Out of 29. seedings conducted in Soutjh
Kenya, there was light rain on 16 occasions, heavy rain on one and moderate rain
an 2 othor oceasion and no rain on the vest of tho ocensions. The interval between
the explosion and the deservance of rain ranged from 16 to 38 mts. and the dura-
tion of rain 3 to 85 mts. Changes in the colour of the clond were reported in the
vicinity of explosion.

Cloud seeding did stimulate rain on the majority of oceasions but such rain-
tall was gonerally very light or light. Though there was an increase in total x'-am%
fall on days of seeding at n distance (!mvn‘ward from the ﬁ:‘wd point of drelegse Oi
the seeding agent corresponding to a timo interval of about 30 mts. mtfg uctx_oxtl o
hygroccopice particles into a large cumulus clouds may produce an immediate in e;;
faronce with tho rain producing processes in such clonds and this effect mig
result in a roduction of rain in the immediate vieinity.

: i lar:
t Harvest Made Easy: Bullock - Drawn Machine Proves Popu
New l)‘?!}l::a A bullock-drawn disk harrow type throesher, .known by the name of
())/pn.d throshor is becoming popular with farmors for threshing wheat.

. i { A : ired f shing wheat by the usual

he machine takea half the time xequxrg! for thres - the
mutho'(li :)i l';uuook threshing. Unlike the h'adnfxonal m@th()d it is not fat,xgumg to
work thig machine. It also provides the additional weight reguired to get a finer
type of bhusu and helpsg to crush tho nodes of the straw.

. i hreshing flvor by a pair of
he thresher can bo pulled over the urdinary threshing .
bunocgsx. ’J'lhe machine, together with 8 wooden frame, costs Ra. 150!..—(For
I. C. A, R. Farm News, News Release No. 6)
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Crop Statistics, 1954—’55 Madras State, Gingelly Intermediate: The
condition of the gingelly crop is reported to bo genorally fair in all districts of the
Stato. ITiarly sown crops have been harvested in tho districts of North Arcot and
the yicld was bolow normal. The yield per acre of the standing crop is expeetod to
be normal in the districts of North Arvoct, Coimbatore and Malabar. Tt is too early

to report on yield of the crop in the districts of Tirunelveli and Ramanathapuram.

The wholesale price of gingolly seed por standard maund of 82 2/7 Ibs. as reported
from important market centres on 13—11—1954 was Rs. 24-—8—0 at Ti

. irunolveli,
Rs. 22—0~0 at Tuticorin, and Rs. 20—0—0 gt Cuddalore and Salem. Cowmparoed

with the prices that prevailed in tho corresponding poriod of Just year, theso prices

reveal a decreaso of 33-8%, in Salom, 30°29, in Tuticorin, 30-0%, in Tirunclveli and

28:69, in Cuddalore. '
Early Sowing is Beneficial for Summer Cotton: The

major arca undor
summeor cotton in the Madras St,

ato is found in Srivil]iputtur taluk, whovo it often
succeeds a paddy crop raised with the aid of irrigation from wells or tanks. Tho
transplanting or broadcasting of paddy cro
September to the middle of Novembor even, depending upon tho onset of North
East Monsoon filling up of tanks, availability of other irrigation facilitios ote)
Consequently the sowing of succesding cotton crop is also del
extent duo to delay in. paddy harvest and subsequont proparation of tho lund for
catton. The figures presentod in the following tablo give the moan yield and fibre
properties of cotton raised during three sowing dates during the years 1952—1954
at Srivilliputtur with the two improved Cotton straing existing in the tract : ‘

P in this aroa is prolonged from

ayed to e considerablo,

Sowing Period : I Period— I Woek of March.

II Period — IV Week of March.
II1 Period —~ I Week of March.

Meaus for three seanony (1952—'51)

. Bowing % L
Strain period ‘;l:l,d sof Ginning Fibre  Fibre woight Yo
]b/az A o ength  (millionth of Maturo
o . b re N (inch) & gm. per em.)  Fibres
MCU 1 I Poriod 1343 32 102 144 6
I, 787 32 102 120 ‘5* ’
o A___II,I o 455 o 31 097 1-20 2?!
MCU2 I Period 1368 33 1-04 139 61
II 694 31 o) 3
”» 103 1-21 47
IIr . 518 31 1:00 1-05 22

It would be clearfrom tho table tha
during I week of March) register not onl
recorda the best fibre properties,

t the first sowing period (i. 0. crop sown’

¥ the highoest mean yiold por acre, hut also

: : consistently in botl the straj -
the point of view of quantity and quality of harveosts algo { A

. i s since 8 ot
:Jr:in; t?: zZone htas.:he reputation of bnngmg the bost quality cottor: ‘i‘:‘“:}“‘l‘ ;Mlt,o"
n resen i i g g 100 Indian
by all 'ywi Thi: lwc::l‘(;o:gq?:;f:sia:y tllmh p}:ar/y sowing of Sumner cotton are adopted
. ot only the early plantin : '
: - . g of the y
crop but also timely @"d‘expedltmus proparation of lands for <~ntl(>np“ vions paddy

(Agricultural Nows lottor, Decembhor 1954.)

i0cather Review — For the month of November, 1954.

RAINFALL DATA (1N INCHES)

§§§~ g% - E_.QE)E‘
F~5 &gl a8’ : P E Baa &
Division Station 53 E: g g E| 22 Division:  Station | = § ' g g g. = g
: g %':g 3= : i D %‘:gag':
< I B4 SR ¥ A T 8%
7 X -
North } Madrag l . South | Madurai 271 —36 ; 381
: (Meenam- | [ ! : Pamban 40 —77, 273
bakkam)| 12 |—128 (359 | Koilpatti® 22 —39 337
i Tirur- : i ! Palayam- !
i kuppam®* 01 [-—93 329 | cottai 13 —611 196
} Vollore I 0t — 76268 ° Amba- : E
| Gudiyatham‘% Nil } -— 40 [ 374 ¢ samudram® 27 —73; 2
East Palur® j 16 |—10'6 ‘414  West | Trivandram 07 —63 ' 608
Const i Tindivanam®* , Nil L 72,398 | Coset | Fort Cochin + 23 44 1151
i Cuddalore | 'l —~144 (470 | Kozhikode 25 |~—49]|144'8
i Naga- ; | ' , Pattambi® 1’1 |—28 . 930
i pattinam | 565 [(—120 1375 Taliparamba® 01 '—36 ' 1563
1 Aduturai® 1'6 —86 1 364 ¢ Wynaad® S0l i —~—3%9 . 871
| Pattukottai® | 20 | —85 | 524 : Nileshwar* 'Nil  — 30 | 1773
! ! : | J Pilicode® ‘Nil j—31 1671
Central |, Salom (Nt —38 363 Mangalore 03 ' —36 1489
Coimbatore | : ‘ Kapksnady® 03 —22 1492
(A.M.OJ* [0 —24 1253 | - i i
. Coimhatore | 3:1 —09 130" | Hills Kodaikanal I'7T  —85: 521
| Tirachira- | i ; Coonoor® 16 |—12:2 | 490
i paili | 07 [ —63]|351 ' Ootacamund® 05 |—38, 372
: 1’ 07 |—33, 569
| : |

}‘ : Nanjanad *

Note:—1. * Meteorological Stations of the Madras Agric. Dept.

The month bogan with s feeble western disturbance, affecting Baluchistan und
Upper Sind. Tho first three days passed off without any large change in the weather
conditions. On 4—11—1954 maritime air spread over the Peninsula, South of latitude
13 North, and rains were faicly widespread in South Tamilnad and Malabar - South
Kanara. On the next day an active convergence zone lay off the Coromandcl Coast
Two days hence maritime air was found confined only to the South of Latitude 8° North,
On 9—11—'34 & foeblo incursion of moisture took place over South Rajasthan. In the
succeeding eight days there were a number of mild western disturbances. The zone of
convergence over Tamilnad extended at 5000 feot above sea lovel from Madras to Cochin
on i8—1i—34. Rains wore fairly widespread in South Tamilnad and localised in
Travancore-Cochin in the succeeding two days. Except a few minor western distur-
bances there was nothing worth recording in regard to the weather conditions in the
romainiag portion of the mounth.

As regards the performance of the North-Iast monsoon in the Madras State, it is
to be rocorded that it is far from being satisfactory throughout the State. In certain
districts like Chingleput, North Arcot, Tanjore, Tiruchirapalli, Ramanathapuram and
Tirunolveli tho retrcating mousoon was a miserable failure. The crops suffer due to
want of rains. The minor irrigation sources have failod with the result that acute
difficulty is being felt to irrigate tho crops.

Tho note-worthy rainfalls aud the zonal rainfall for the mouth are furnished
hero-under :
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—
Note-worthy Rainfalls Zonal Rainfall
Av. D Remarks
Date Name of 2ain- Namo of rainfall op- AImATE
Place fall Zons for from
Nov. normal
2/11/84 Tuticorin 1'5 | North 04 —84 Fur Below
ma
311154 Cochin (Wollingdon ’ nor
Taland) 30 Fast Coast 20 — 99 do.
do. Kolv,hikodc 2-0 i Ceontral 12 -~ 34 do.
4/11/5¢ Coimbatore 30 | South 28 —bB7 do.
do. Mathurai 1'5 ‘ West Coast 07 — 38 do.

5/11/54 Madras

(Nungambakkam) 20 |

8/11/54  Alleppey 4 20 |
18/11/54 Nagapattinam | 15 |
‘ |

Hills 11 -~ 70 do.

Agricultural Meteorqiogy Section,
Lawley Road P. O., be
Ceimbatore. J

: 'DEPARTMENTAL

C.B. M. & M. V. J.

NOTIFICATIONS

Gazetted Service — Postings and Tranafers

Name and present post
Daniel, F. L., Asst. Chomist, Coimbatore,
Francis, T. 8., Asst. Mark. Otﬂcer.
Coimbatores,

Govinda Kurup, K., Addl. D, A. 0,
. Trichy,
Thomas, K. G., Addl. D. A.-O., Tanjars,
Krighnamurthy, R., &d:i] D A. 0.,

A Madurai.
Mohamad Abbas, U, B, (On loave)

Posted as

Compost Dev, Oflicor, Madras.

Rogl. Dy, Director of Agriculture,
Madurai.
A. D., Manjeri,

D. AL 0., Madurai.
Agronowist, A, R. S,
Satyemangalam.

Agst. Markoting Offinor, Coimbatore.

Departmental Nolificaiions 4305

Upyper Subordinates — Postings and Transfers -

Name and prosont post

Annaswami, N., 3. D. A., Musirj,
Anandam Pillai, 8., A. D., Melur,
Abdul Latheef, A. D., Kollcgal,
Allagappa Uillai, 8. A. D., Rumnad,
Auvnaswami. 8., 8. D. A,, Tinnovelly,
Anantachari, P. 8., 8. D. A., Veollore,
Avudaynayagam, Spl. A. D., Orthanad,
Arumugam, M., Spl. A. D., Shiyali,
Achuthan, V., A. D, Allathur,
Anantharrayanan, A. D., Gudalur,
Ahubucker, D., Gandhigram,

Balasubramaniam, IL. M., Asst, in
Paddy, Mangalore,

Balasubramaniam, B, . I'. A., Madurai,
Chami, A., A. D., Srivelliputhoaor,
Choudapps, 8. R., Spl. A. D., Peravurni,
Davidar, J. 8. C., Spl. A. D., Guindy,
Dorairaj Ratnam, 8pl. A. D., Tinnevelly,
Doraiswami, G., A. D., Gobi,
Doraiswami, R., A. D,, Bhavani,
Klumalai, T., Spl. A. D., Guindy.

Idwin Amirtharaj, A. D., Palni,
Ernest, R. 8., A. D., Tirupur,
Fernandez, A., 8. D. A., Koilpatti,

Govindaswami, T. N., A. A. D,
Sathiathopo,

({obinath, M.. S. D. A,, Palghat,
Gopalakrishnan, K., A. D., Palghat,
Govindarajan, Paddy Asst. Paluar,
Gopalakrishnan, K., A, A. D., Buntwal,
Canapathy, T., Spl. A. D, Tirupur,
Herald Vedanayagam, Spl. A. D., Tanjore,
Hariharan, S. V., A. D,, Ambasamudram,
Haridass Monon, Spl, A. D)., Naunilam,
John Thiruthuvaraj, A. A. D., Svirangam,
Jugath Chander Shotty, A, D., Coondapur,
John Knight, A. D., Walajah,

Joseph, 4. B., A. D., Dindigal,
Krishnamurthy, P. 8., A. D., Tiruvellore,
Wrishnan, 8., A. A. D., Sholnvandan,
Kollappa Pillai, 8., 8pl. A. D., Melur,
Karupanan, P. M., A, D, Salem,

Posted as T
A. D, Varagoor.
A. D., Bindigal.
A. D., Rajapalayam,.
A.D.. Sathangulan,
A. D., Kadambur.
A. D., Perungathooy,
A. D, Thethurai.
A. D., Pernamallur,
A. D., Tirur.
Fruit Asst. Coonoor.
A. D., Arkonam.

Asst. in Paddy, Coimbatore.

Asst. in Vegetables, Coimbatoro.
A. D., Nayangudi.

A. D., Uthukuli.

A. D, Poonamalli.

A. D., Dovipatunam,

A, D., Bhavani.

Exten. Officer, in Agriculture, Salem.
A. D., Pcrambakam.

A. D., Theni.

A.D., Sulur.

A. D., Melapattam.

A, D., Ulandurpet.

A. D, Ginlandy.

A. D., Choughat.

A. A. D., Panruti.

Botany Asst., Coimbatore.
Spl. Asst., Udumalpet.

A. D., Mudukalathur.

A. D., Trichengode.

A- D., Palakode.

A. D., Karaiyur.

A. D, Kollegal.

Fruit Asst., Thimmapuram.
A. D., Natchiarkoil.

A. D., OGothukottai.

A.D., Natham North.

A. D., Abiramam.

A. D., Vilathikulam.
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Name and present post

Kann;n, S. D. A, Salem,

K“ppugwami, V.N., A. A. D, Vellur,
Kunhi Mohd, Exten. Officer, Payanur,

K uriakose, L., A. D., Perintalmana,
Kuttigankaran, M. P., A, F. M., Kulitalai,
Nolandaiswami, S. A, D., Pudukottai,
Krishnankutti, K. 8., A. D., Choughat,

Krishnaswami Sarma, M. C., F. M.,
Central Farm, Coimbatore,

Kannan Nambiar, P., P, A, 10 D. A. Q.,
Tellichery,
Mohd Fathanddin, A. A, D.,
Rajapalayam,
Aohd Habeeb, S. B., A. D., Musiri,
Mahoob Alikhan, Spl. A. D., Kanur,
Muhadevan, A. A. D, Thandigudi,
Mukundan, T, K., S, D. A., Shoranur,
Maithews, V. G., A. A. D, Kalpetah,
Manimanthri, C., A. D., PTrichengode,
Mulkta, M., Asst. in Tuber, Mavgalore,
Maooga Borami, A, D., Khozhikoda,
Muddappa Gowda, P., 8. D. A. Gobi,
Mahadevan Piliai, A. A, D., Vedasandur,
Nanjayan, K., A. D., Tirukoilur,
Narayana Nambiar, P. K.,
Spl. A. D,, Lalgudi,
Natarajan, C. T., Spl. A. D., Kulitalai,
Nagarajan, 8. 8., A, D., Athur,
Narayana Nambisan, Spl. A. D,
Sholavandan,
Narayanan, A., A. D., Ramanathakara,
Narayanankutty, K. G-, A. D,
Tellicherry,
Nerayanan, C. K., 8pl. A. D.,
Tiruturaipundi,
Perumal, A. 8., A. D., Sankarankoil,
Ponniah, 8., 8pl. A. D., Tiranolvely,
Pattathan, A. D., Kasarkode,
Pattabhi Raman, A., A. D., Perundurai,
P’admanabhan Nambiar, A. D.,

Cannanoor,
Radhakrishna Roddy, A., A. D.,

Saidapet,

Rangaramanujarm. N, A., A, D., Punruti,

Ramadurai, C. N., Spl. A. D., Cuddalors,
Rathinasabapathy, A. D.,

Pudukattai, East,

A. D, Uthankarai.

Posted ag

A. D., Puduchatram.

A. D., Kozhikode.

A.D., Mannarghat.

A. D., Nambiur.

Lxton. Officer in Agrl., Trichy.
do. Malabar.

F. M., Satyamangalam.

A. D., Cananoor.

A. D., Gummmidipandi.

A. D., Manigandam.

A. U, Avavakurichi,

A, D, Koeranur.

AL D, Pavtambi,

A D, Cheyyur.,

Exton. Ofiicer in Agrl,, Tirunelvoly,

Asst., in addy, Tirurkuppam.

Iixton. Ofiicer in Agrl., Uayanar.
do. Ramapuram.

Cotton Asst., Koilpatty.

AL DL, Melnlokur,

A. D., Thirnmalavadi.

A. D, Nirpalani.
A. D., Kcelamangalam.
A.D., Mottur.

A.D., Taliparamba.
A. D., Kunnamangalam.

A. D., Poravurni.

A. D, Tuticorin,

A. D, Radbapuram.
A. D., Puthoor.
A.D., Kodumudi.
A. D., Melapattam.

A. D, Villivakkam.

Lixten. Officor in Agrl, Chingloput.
A. D, Poenadam.
A. D, Pudukotiai,

Departmental

Notifications 441

Name and present post

Radhakrishnan, M., 8pl. A. D,
Uthamapalayam,
Ranganathan, A. K., Spl. A. D., Trichy,
Ranganathan, P., A. A. D., Othakadai,
Ramaswami, P. C., Spl. A. D,
Tirunelvelly,
Ramakrishnan, M. S., Spl. A. D,
Ambasamudram,
Rajamanickam, S., A. A. D., Katpadi,

tanganathan, C., Spl. A. D.,
Kumbakonam,

Rangaswami Reddy, 5., A. D,
Srivaikuntam,

Ramachandra Poduval, A. A. D,
Shoranur,
Ramakrishna Sarma, V., A. A. D,
Bolthangudi,
Ramanathan, A.1)., Madras,

Ramadass, A. A, D., Periapalayam,
lamakrishnan, 8., A. D., Nathan,
Raghu Shetty, A. D., Kasarkode,

Raman, K. RR., IFfruit Asst.,
Thimmapuram,

Ramaratnam, R., A. D., Vegetables,
Ramachandra Marar, Lec. in Agrl.
Rajan, M., Spl. A. D., Pattukottai,

Radhakristiman, T. V., C. C,,
1pspoctar, Sankarankoil,

Sampath, V., Iruit Asst., Kallar,
Sivasubramaniam, S. D. A., Guindy,

Sundararajan, M. S., A. A. D,,
Thirukazhukundram,

Shanmugam, C. T., A. D., Chingleput,
Sryan Kumaran, 8., A. D., Kallakurichi,
Solaysppan, B., A. D,, Chidambaram,
Soundararajan, R., A, A. D., Thuraiyur,

Sivasubrameniam, P, K., S. D. A,,
Trichy,

Somayan, J. B., A.D., Natchiarkoil,

Soshadri, P., Spl. A. D., Madurai,

Somasundaram Pillai, K., AL A, D,,
Viradhunagar,

Shoukat Ali, 8. D. A,, Sathur,
Shanmugavelu, B., Spl. A. D., Madurai,

Sivaramakrishnan, N., A. A. D,, .
Cheranmadovi,

Subramaniam, T. N., A. D., Chengam,

Srinivesan, N. R., Exten.,
Sriaty ’ " " Oflicer in Agri. Ooty,

Posted as

A. D., Keeranur.

A. D., Kananangor.
A. D., Palamedu.

A. D., Thitrupuvanam.
A. D, Vijayanaraysnan.

A. D, Vaniambady.
A. D, Thandarampet,

A. D., Salem.
A. D., Thiravengadi.
A. D., Kasargode,

Exten. Officer in Agri. Chingleput.
Exten. Oflicer iu Agri. N. Arcot.
do. do.

do. do.

Coimbatoze,
S. Kanara.
Fruit Asst., Periakulam.

A. D., Raidapet.

A. D., Ootacamund.

Exten. Officer in Agrl. Gudimangalam
A. D., Udamalpot.

Govt., Garden, Ootacamund.
Lxton. Officer in Agri., Chingleput.
A, D., Thiruporur.

. D., Madurantakam.
. D., Rishivandyam.
. D., Kumarakshi.

. D., Thirumayam.

. D., Alangudi.

D., Palni.
D., Kamanathapuram.
. D., Reddipatti.

. D., Karaikudi.
. D., Peravur.

i - - A

. D., Srivaikuntarm,

A. D, Arcot.
A. D., Chengam.
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Name and present posib

e w1

Tosted as

gandararajan, 8., Spt., A.D., Tanjore,
Shanmugam, 5. P., Spl. A. D.,

Mayavaram,
Sivaraman Nair, P. C,, Spl. A. D.,
Papanasam,

Sclvaraj Carvelho, A, D., Krishoagiri,
Sheonappa, K., A. D., Mangalore,
Sadagiva Shetty, Y., A. D., Karkad,
Sundaram Pillai, K., A, D., Erodo,
Swarminathan, 8., Spl. A, D., Tiruvarur,
Subramaniam, C. P., A, D., Ponneri,
Srinivassn, V., A. D., Kotagiri,
Sathruddin, A. D., Mudukalathur,
Sanksranarayanan, R, Asst, in
Paddy, Tirurkuppam,
Subbiah Pillai, R., A. D., Avkonam,
Shanmuogam, N. Myco., Asst.,
Coimbatore,
Sanksranarayanan, G, S.D. A,
Coiml)atore,
Subbaya, K. K., A. D., Peravurni,
Thejamurthy, P. 8., (On leave},
Tanikachalam, T. K., 4. D., {On leave),
Thirumaleshwar Bhatt, N.,
8. D. A., Mangalore,
Thirunavakarssu, R., A. A, D.,
Aragampatti,
Vrishabadass, P., A. A, D.,
Sankarapuram
Venkatachslawm, T., Spl, A, D., Musivi,
Velayudam, A. D., Nilakottai,
Veeraraghavan, P. P. A, Madurai,
Vasudevan, K. V., Spl. A. D., Tanjore,
Venkatarsman, T. M., Fruit Asst,,

Periakulam,
Varadarejan, E. N,, A. D, Avanasi,

Venugopal, Spl. A, D,, Udumalpet,
Usmankhon Ghori, Spl. A, D., Madurai,
William, P., A. D., Ooty,

>

. Do, Wannethur,
. I3., Mandakolathur.

>

. D, Pernambut,

. D., Sangaroe.

. ., Coondapur.

. 3., Belthengudi.

. D., Andhiyur.

. D., Mulanur.

. ., Madakarai.

Exten. Officor, in Agri., Ooty.

oo P >

do. do.
Asst., in Paddy, Polur.

Ramnad.

Supervisor, Rasipuram.
P. P. A., Madurai.

Exton, Ollicer in Agrl.,

Kinathukadavu.

Ento. Asst., Coimbatore,
A. D., Mailam.

A. D., Tirukoilur.

Myecol. Asst., Coimbsatore.

A. D, Paramathi.
A. D., Pakkam.

A. D, Peruvelapur,
A.D., Jayamkondan,
A.D., Vedasandur.
A. D, Barur.

A, D., Walajah,

Fruoit Asst., Mettupalayam.
A. D.,, Sylur,

A, D, Mettur.

Exten. Officor in Agri., Nilgiris.
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India and Ceylon Rs, 6—0~—0, Foreign Rs. 7—0—0, Single number Rs. 0—8—0.

Rates of Advertisement: :
For single insertion:

Ra, 4. »
For full page .. .« 20 0 O
For half page .. .e 10 o o
For quarter page . 5§ 0 0

Inside cover pages 25 percent extra.
Qutside cover pages 80 percent extrs.
Proparation of blocks unless supplied by advertisers, charged extra.

N. B.— All advertisements are subject to the approval of the M. A. 8. U.
Managing Committee before insertion. The charges are strictly
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Contributions to the Journal:
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pertaining to rural economics and co-operation will be accepted for publication,
subject to approval of the Editorial Board, Correspondence and gueries on
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Twenty-five copies of reprints of contributions will be presented to authors.
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o Precision Waich

You will be proud to own

*1403-This waterproof,
shock - protected anti-
magnetic watch has a 104"
movement, in stainless steel
case. Available with assorted
modern dials..oiveiienans Rs. 310
1113 —Same as above but with

small second hand........... Rs. 288
1406 — Same as 1403 but with 14
carat gold front infay...........Rs. 460

< Hlustrations of watches
are to actual size,

#1443+ For the man who prefers
a small watch, here is the perfect
choice, 81" movement in stainless
steel case. Waterproof, shock protected,
and antimagnetic. Available with assorted
modern dials.ccoveis i vineiv s Rs, 350

FAVRE-LEUBA
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