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Editorial

Tractors and trace elements: The relation hetween trace
clements and tractors might seem at first sight to be as
remote as in ¢ Darwin’s 7 famous correlation between cgts
and clover, but it is none the less real, for all the sceming
paradox. Tt isalmost a truism nowadays to say that the
Food Problem in India is a very acute and urgent one. All
possible measuves arve being suggested and many of t,‘hg.;m.
also adopted, in order to get over the f(.m(] shortage. Chief
among those is the use of 1.31‘z1v0t01fs zx.nd hmw_v p.loughf £0
open up waste lands and l)]'mg.them mt(.) cul.tlivatmn_ The
other aspeet s @ more intensive (‘,mppm;;" of t,]l.(\ I)I';SU.ll-t-/
area, with the aid of fertilizers, both organic and inorganic.
The guestion of maintaining ;ulo([l.la,t(» l(!V(;}!S of trace
clements or micronutrients has a .vm\_l bearing on l).oth
these aspects in relation to improving our crop production.

When new land is broken up by means ().f tractors
and heavy ploughs, a good portion “f. the subsoil is brought
up to the surface. This raw’ subsoil takes two or three
seasons to get sufficiently weathered and support a good
growth of crops.  This inability to support plant growth
Ts due to the fact that the food 2lements in the raw subsoil
arc not in an available form. Applications of the usual
fertilizers like ammonium sulphate and superphosphate
cannot improve this infertility, since most of the micpe-
nutrients, otherwise known as trace elements, are also inan’
unavailable form.  And hence there is a need to recognize
and determine in cach case, the nature of the trace element,
dificiency which acts as a limiting factor in raising good
crops from newly reclaimed land.
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It has also to he admitted that supplving  these
micronutrients in suitable forms will become muel more
important in the future than it i to-dayv,  Aoriculture is
now an o more intensive scale, and what micht have heen a
sufficient supply of trace elements (Hke iron, manganese,
copper or zine) for o 1000 1h crop of paddy is not sufficient
whena OGO Ih. crop is to be raised from the samne Arci.
With o wider and oreater ase of @ hioh analvsis ” fertilizers
mantfactured fronme relatively pare salts there s alxo o
corresponding need (o keep the available amounts of other
nutrients at sdequats levelst Animal mannres and other
organic manures do provide o substantind insarance agiinst
trac - etements delicienctes, hut a widespread use of tractors
for agriculturad operationsis hbound to result in a lack of

farmyard manure, thous aceravating the need for trace’

clements, From the point of view of the fortilizer imdustry,
this potential need for the micro-nutrients ix a factor to
be reckoncd with bse vood Ltime. althouch at the present
moment it is hardly in a position to sugeest. any practical
measures. A great deal of scientific survey work is neges-
sary. first to delimit areas where micro-nutrients deficioncy
exist and then to formualate remedind measures to rectify
such deficiencies by adding  the cequired  clemets  to the
usual fevtilizers that are applicd to crops in these aregs.

The wild Gingelly of Malabar
i Sesanorm orientale, Linn. Var. malabaricum, Nar. var. nov.)

Sesomaum orientale, Linn, = S, indicum, Linn.

By r'}’»! Ly
Q. M. JOHN, . V. NARAYANA and C. R. SESHADRI
Qilseods Section, Coimbatore

Sesame, 7' or gingelly is an important oilseed and an article
of tood. 1t has been found in cultivation in the tropical countries,
p;u‘ﬁvulzu‘ly in India and the Orient from very ancient times. All
the cultivated forms and types come under the species Sesamum
indicum, Linn. 1t is not known to have been found in the wild 'state
by the carlier systematists.  Hooker (1885) mentions three species of
S‘esamum of whieh 8. indicum, Linn. is one. Gamble (1924) also has
deseribed the same three species as Hooker. Th‘iselton Dyer (19086)
speaks of 17 species of Sesamum including S. omentale,. Lm'n. ‘ But
none of these authorities has mentioned any varieties of S. indicum,
Linu. The specics is very variable, growing.as it does over a wide
extent of the globe, for many centuries. I.{élshi Ram (1929) des-
cribed 30 types of Sesamum oceurring in India and Burma.

The Oilseeds scction of the Department of Agriculture,
Madras (Cotmbatore) has been  studying all available gingelly
material collected or obtained fron various places trom 1930 onwards.
In the collections maintained at the Groundnut Research Station,
Tindivanam (S. Arcot, Madras) there is one distincet variety collected
from the hills of Malabar. While the ordinary cultivated gingelly is
found only in the fields, this variety is always found only on the
uncultivated laterite hill tops of the west coast in a wild state and is
always self sown. The seed which is quite distinct from any of the
cultivated types of South India is not known to be collected or made
use of by the people of the locality. The duration of the variety is
about 4! months. It has one unique character namely that it can
withstand even a rainfall of 750 inches during its life time and is not
adversely affected by it while none of the cultivated types can grow
well under hcavy rain and are therefore never grown during the
period of heavy rainfall. Therefore the wild variety was crossed
with S. 1. 263/3, S.I. 209/8 and S.I. 94/2 (sclection from the local-
Tindivanam) so a8 to evolve economically useful strains, The S. 1.
numbers refer to cultivated gingelly strainsof the Tindivanam
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gtation. Three crosses namely X 30, X 35 and X 38 were produced.
One economic selection from the T, progenies of X 88 was found 1o he
the best and it 18 now the popular strain called 'T™MV. 3 gingelly of
the Department. It has done well both as a swmmer and also as o
rainfed erop giving an increased yield of sced of 20 30 per cent. over
the local type one of the original parents.  The crossing work with
the wild gingelly was started in 1934 and the new strain was first
gpotted out in 1941

The wild gingelly is known to have heen collected by syste-
matists from time to time.  The carliest specimen of the variety in
the Madras Herbarium (Coimbatore) was collected ag carly as in [834
at Trichur (Cochin).  Subsequent collections were made in 1900 at
Sullia in 8. Kanara. Tchipalle Reserve orest in Coimbatore Distriet
in 1924, Walayar —Malabar in 1929.  Though the name wild
gingelly “Kattu Elli” was entered in some of the sheets in the
Herbarium, they were all identified as S. indicum, Linn. Tts habital
extends from Malabar to parts of Bombay and Central Provineces.
As Lalready mentioned the variety is unique in having very long
duration and capacity to withstand very heavv rainfall; further
the percentage of oil is only 32 as against 507 in most. cultivaded
types. The seed characters also are quite different from those of
cultivated types.  Also it has been found gregariously in the wild
state.  Therefore, it 1s now deseribed as o distinet variety, 1t freely
crosses with other cultivated types of gingelly giving a high percen-
tage of fertile hybrids.  The chromosome nuniher (2n) is 26 as inany
type of gingelly.

Abraham (1945) reports that the wikd sesame of Travancore
though closely related to the cultivated sesamum in certain charac-
ters is quite distinet from S. orientale. His cytological investigations
appear to have fent him support to the view that it is o new species
hitherto undescribed and he has provisionally named it as 8. grands-
florum. His hybrids of the wild scesame with S. orientale are said to
be totally sterile. Therefore it is probable that the particular wild
sesame of Travancore of which the writer mentions is different from
that of Malabar. However Abraham’s description of the Travancore
wild sesame is not available for confirmation.

‘ Description of the wild gingelly from Malabar
S. orientale, Linn. Var. malabaricum. Nar.: An erect, shallow
rooted, much branched annual herb, with conspicuous purple flowers,

The wild Gingelly of Malabar 19

erowing to a height of 25 feet, gregarious and met with in the wild
state on the low laverite hills of Malabar and elsewhere from
Julv to November every year. It has a life period of about
1 months. Stem green or tinged with purple, quadragonous
with « longitudinal groove running the whole length of each side,
gland  dotted all over and hairy, hairs minutely gland

]);\.Ihu-i(l ) g
Leares heteromorphic, opposite, ex-stipulate long petioled

:llll\)\l“ll(:lh the basc. In well grown specimens petiole is 4 inches
Jong and lamina 47 x 3.7 ovate acute, shallowly or deeply tlu“oe—
lohed, margin  distinctly or indistinctly dentate, upper surface
darker green with impressed veins, lower surface paler, distinetly
veined.  The leaves get reduced in size towards the top where t?ley
are sub-opposite or alternate, subsessile and entire, lower surface
conspicuously hairy and gland dotted like the stem. (ilands .mther
sticky when not exposed to rain. Flowers purple, conspicuous.
solit:‘u‘y in the axils of leaves, towards the tops of branches, very
short pedicelled, with two yellow glands at the base ; each gland with
a narrow bract. Calyz about 1/5th inch long, deeply five lobed, lobes
narrow pointed, very hairy, persistent. Corolla 4 -1 inch long light
purple when open (in the mornings) and gradually })900111ing deeper
in colour and dark purple when it withers in the afternoons: cons-
tricted at the base, gibbous, then expanding; limb 5-lobed, lobes
broad, the middle lobe of the anterior half of the limb is always deep
purple, longer than the rest by } inch and acute while the others are
obtuse : a dark purple crescent surrounds a blotch of yellow guide
on the anterior side within the corolta tube. The guide leads to a
deep yellow bar towards the base of the tube. The purple dots
below the bar are very distinet and numerous; the corolla tube
within is purple dotted all over.  Stamens four, didynamous, each
anther with a dark purple longitudinal line along the line of
dehiscence ; Ovary, superior, mounted on a glandular disc and two
celled ; style erect, long and stigma bifid. Frust, erect, { inch long,
4-loculed septicidally dehiscing, somewhat woody (4 sided); capsule
longitudinally grooved on cach side between rows of seeds, tip of
fruit obtuse or rounded with an abrupt short acumination about 130
inch long. Number of seeds in a capsule about 64 in four, single
rows. The number of fruits in a plant varies considerably and in g
vigorous plant it may bc as high as 300 or 400.  Seed small, black,
ovate, 1,10 inch long and 1,32 inch thick with two distinet faces or
sides ; each face is distinctly rugose and bounded by a raised sharp
margin ; border ('om}ect.ing the two sides of the seed is abrupt .
Percentage of germination is low.  Seed is rather bitter to taste.
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. This W 11(..1 v:u;xctiy of Malibar docs not fully conform 1o any
of thie descriptions of the 30 types of sesame given by Kashi l{-m;
The sced only resembles that of type 24 and the plant has (l/h(;
habit of type 25, but the covolla is different. Type 18 of Kashi 'Ra‘n;
has the lowest oil (:onpcnt viz., 37.88% while the Malabar wild vingelly
has the record of low percentage of 32 (ether extraction). T
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Some Lessons ol the Bhagavadi Demonstration Farm

A3
Dr. 8. KASINATH, B. 1, rh. v,

Deputy Director of Agricidture, Tungabhalra Project, Bellary.
( Recetved 28ed July 1919 ‘

The Bliagavadi Demonstration farm represents a unigne effort,
of the department and it s perhaps the only one of s kind, i
objective is not the straight one of modernising aericalture by ;l‘ill.h%
lating the results of research to the ryots’ stock of l(ll()\\’l(:;l*fu and
practices; but merely to find ont) in the words of the ()l'iwin;l “rhe
reasction of the ryot to tested measures of improvement . ;m(’l the
methods adopted are noi obtrusive, hut are direoiod l,u a cl:n‘t;
obseivation from behind the screen, of the path of these impu/n‘;wl’
methods and means of cultivation in (he Junds of a4 chaosen [)U]Hllﬂi':n
“rvobe, This i . R N ‘ ‘
of ryots, Thisis obviously a technique scldom adopted for propaganda

and although the farm is cuphemistically named o demonstration

It should not be
| ¢ that. ‘ the results are more revealing
and the insight closer; for as is often said, none knows
acorns giving rise to huge lorest trees arc sowgr in

farm, there is the least attempt to demonstrate
surprising that. for that very reason.
when the

a forest, while
when a tree falls, the whole forest reverberates with the m)ise’ ,

Some Lessons of the Bhagavadi Demonstration Farm 51

The Bhagavadi farm is an adjunct of the Agricultural
Research Station Jocated in the village of the same name and at a
5 miles from the present station. [ conxsists of a

distance of about
lose neighbourhood of the village

compact arca of about 170 acres m ¢
consisting of about 37 survey numbers aud owned by thirtyone
RN~ . J

pattadars but cultivated by smaller number of ryots.

Method : 'Fhe method adopted wes simple and consisted of an
oral or gcntlcmzm’s agreement by which the ryots agreed to raise the
crops using irrvigation water and
following the practices adopted on the parent st ation at Siruguppa. In
Ken thereof, Government undertook to supply irvigation water free
of coss in the carlier years of the experiment. A small agricultural
stafl consisting of one demoustrator and a fieldman acted primarily
as 2 linison between the ryots and the Public Works Department for
st for supply of irrigation water at required
as an adviser on irrigation,

ordinary mungari and hingart

arranging on reque
intervals and intensities and secondly
methods of agriculture and as an observer of the progress of opera-
tions and crop-growth on the farm. Rerords were maintained of every

agricultural operation done on each field and the final yields obtained

under irrigation cnquired into

.

and recorded.
Guidance was given in methods of irrigation of the deep black
soils in respect of the following :—

(a) Preparation of the land for irrigation by levelling and
terracing to a slope not exceeding 1 in 100,

(b)  Summer ploughing tor keeping down weeds immediately
after the harvest of the crops.

(¢) A more extended uxe of implenments like buckscerapers,
and bundformers.

(d)  More intensive maguring of the lands by raising vreen
manures.

(¢) Use of improved strains iest ed for suitability under
irrigation,

(f) Controlled and limited irvigation of dry crops at 2
inches in 14 days.
The work of the scheme on the above lines had beey,
1944 and the results of trials of four seasons gre

Duration :
in progress since
taken for the conclusions of this paper.

Results: The popularity and success in the rigation of these
dry lands can he gauged from the following statements.
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STATEMENT 1.
B Avea under Irrigation for |
Year Mungari crops Hingari erops Gardon land
. 1445 5172 46 315
2. 194316 52:90 87-2 315
3 194647 162:90 812 315
1. 1947 4% 54 h79 315
Noris :

The optimum irvigation of eii her Munguri or Hingars
crops of the Demonstration Farm  should hring an
per seasoll.

area of 360 acres

[t will be seen that irrigation is not very popular and that

the purtictlar sample of ryot population hags put in only about 25%
effort for obtaining maximum results of the use of water

on their
land=. The results of the four seasons,

experiments may also be
looked at from another angle and this is resented in statement 17,
o

STATEMENT IIL

Name of erop

Cotton Jonna — Korra Wheat Groundnut
L. No. of ryous using for)
one soason only | 70 60 50 20
. two do. 60 T 30 10
N threo  do. nil nil nil nil
. rour do. mil 20 nil nil
2. Yield with por acre-Moan 437 692 427 bRH] 86
Maximum 887 1453 807 1320 1359
Minimum 31 77 82 64 504

L will he scen that only two of the 52 ryots used water
consistently for all the secasons and that only for th
crop and that once in alternate vears, the
irrigation water. But in
water had heen used, the it
reflected in the furg

€ MIUGATT jonn
ryot is not likely to use
the generality of cases where irrigation
icrease in yields was appreciable.  This is
her observation made on the farm, that the cost of
leasing land has increased four or five-fold since the advent of
irrigation.

While the above analysis gives an estimate
side of the effort at, Bhagavadi,
vital and far-reaching conse
fact certain features of the
no impression at all,
18 typical of almost

of the positive
there is a great deal more that, is of
quence that has not heen achieved ; in
recommendations have made
The position in these respects duri
all seasons and is reproduced below -

practically
ng 1946-47

y )
; ' 2 nst / . Harm 3)3
Y 1685018 G {he ]; U]/(}llv”a( @ I)(,)N/()né[/ (Lt?()n l
nome 1(.688 S } } { 1 /]

pPreparatory cultivation ] Manuring
Li Cattle Sheep
) Light  yorrowing T
Total area Deop 1 o pamate in pr :
Flocks ](:,fu the pl'()ughmg Pi:’l‘:;g(l;lof;g in acres s PN
blocks in acros : 4
Mungari (Mungari- N s -
Hingari rotation 040 1.8'61 40°85 5949
black) Oy 44
Hingari (Hingari- 82 300 1120
Mungarirotation 8882 5596 11 47 'i:ll ;6 e o
btocks) 382 Do g ar- )
Gardon - land block 32704 23-42

important oxperience and results f)f
weh station are not incorpornfu:d in

» yractices at Bhagavadi. For example, tho inleIdlliLl{ hiid:
tho ryous’ pracies ! i\ 'ind their topography little changed atte
re still of the S0 Mz'e}‘ dope ot the land is in places too steep
e Lhzf)s he adopted the tested practice of
and narrow beds.

It will be seen that the
v. ¥ -(‘ l)HC:
rosearch on the agricultural re

four years of working.
for irrigation practies; nort e
throwing the field into conveniently g T
. still done at the low level of dry land rey
‘ mye 18 8 . / ne &
e f this has been of a serious character; the
of t § >

. uences ; : ses it
only. The conseq due to exhaustion and loses its

1 a ing
land hecomes poorer with UOPE;CY@;I
structure due to loss of its organ ‘ . il

The individual units of farming on the ste P
c appreciation e primar
(31) fore there is thus no adequatc appr eciatiol L; ttllewe oy
arge as before t ‘ e e N
g ¢ “irricati farming in respect of the labour ¢
needs of irrigation Ia

that may become necessary.

atter.

[ e cultivation on the demonstration femrn} s atill
nshon, G ’ : eciation of the change-over from dry
e "Llpfji‘ffe(cts of this type of water utilisation
- ’very fong period of ?ime. WiFhin halt;

loze sars of cropping, the unmanured fxl'eas ?f. ths Agr.mlulmf:):s
Resourt y?a i have given evidence of the exl}aus jon anc
Resc:xrc}.) Rtation l(WFm%ther efficiency of irrigation under the un-
of cropping Po\lwtb,\?'ns on dry’la,nd farming is bound .to k.)e ]()w‘ and
controlled. conc 1t10 ntity of water that is available, it W.l]l 1)6.10u11d
with l'h.c lum.tcd qua ntire ayacuts estimated and loca;hse'd in t'he
insal'ﬁ‘i clene :(:mtlh\iit(;) increasing deterioration of the land, irrigation
earlicr years :

being done without
to irrigation agriculture.
would prove disastrous in a not

itself may become unpopular. |
| Th sition to which the Bhagavadi experiments lead us may
e po
unmed up as under. | |
" (1) T}[ use of irrigation water is generally believed in and wel-
i e

is unknown and the need for so doing is not
1) it ient use 18 u
comed (ii) its efficien
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appreciated. (i} The reaction of the ryot is apparantly favourable
but is anything other than what is needed by the newer conditions
10 come, in the wake of the present conditions.

Discussion: 1t should be interesting  and  instructive 1o
specidate on the causes of the fatlure or the Ihnited success in this
effort. Tt will be necessary to have an idea of-the background viz.
the charncteristics of the physical environment and of the population
of the iract.  The more important of these may be detailed,

The region is agriculturally an old country with o very ancient
gvstem of cultivation fairly well-seitled practices and rigid ideas of
seasons and crops.

2. A traet of precarious and uncertain rainfall, famines

occurring once in five years and deficency in alternate years,

3. Thinly populated. with more of cultivable land  per head
than other similav vegions, with predominantly dry  systems of
cultivation.

4. In normal xeasons, the area is self-sufficient in respect of
the major cereals and is protected against starvation during famine
years by a system of famine relief. Tt is thus manned by a
population that is ordinavily on famine doles. 1t is to such a region
that water is made available, The question may he asked at this
stage - at what level would it be best to give 2 and over what area ?
Whether ‘profectively” in amounts just enough to ward off failure
of crops in rainlesz or rain deficient years or < productively ” with
a view 1o develop the area and make the projeet remuncrative.

These questions cannot be answered by demonstration farms
or propaganda but only hy a close integration of the characteristies
of population and arca concerned.

SUMMARY.

The Bhagavadi demonstration farm represents a unique effort

of the department (i. ¢.) only one of its kind. Tts object 18 to find

out the reaction of the ryot when tested improvements of research
were placed at his disposal and no kind of persuasive or compelling
influence is brought to hear on him. Tts lessons are therefore of interest
inany enauiry into the difficultics of transferring research to practice.

The paper records the major experiences and results of the
farm and it is pointed out that a close intergation of gociological
studies of the ryot populations with the methods of advocacy

is
likely to produce better results,

* r"’ .
Improvement of the ¢ Patcha Jonna™ or yellow Sorghums
of the .Cuddapah and Kuarnool districts (Madras)

By
p. KRISHNA RAO, Millet Specialist,

and

P. SUBRZAMANYAM, Millet Assistant (Nandyal)

The ** Patcha Jonna” (Yellow Sorghums) tract of the Nandyal
valley is bounded on the North by the river Thungabhadra and
extends beyond the river Pennar, in the South, while on the East
and West it is hounded by the chains of the hills, ©* Nallamalais 7 and
“ Yerramalais ' respectively. Jonna is the staple food crop of this
tract, which comprises of Cuddapal and Kurnool districts; where
nornally 8,00,000 acres are anually sown under thig crop. From
the nutritional point of view, jonna is given a rank next to wheat
and is considered better than rice on account of its protein and
Vitamin B-1, contents. In forming “well balanced diet”, the
introduction of millet to a limited extent at the expense of the rice
is found to satisfy all the essential food requirements.

Investigation on the Patch Jonna” crop was taken up at
the Agricultural Research Station, Nandyal with a view to evolve
high yielding strains of good quality grain and straw suitable for
the varying soils of this tract. In the e:trl%er. years, of the
opening of this station (1906 — 1910) several varieties like ‘ Venna
Mudda’, “Chitta Patcha”. * Zinkapuri”, “Tella Jonna” etc.
were tried both in early and late seasons for yield tests. As a result
of these observations it was {inally decided to grow ** Cheruku Patcha
Jonna” (sweet stemmed sorghum) in September season. T-6., a
selection from  Cheruku Patcha Jonna” was evolved in the year
1914 and was under distribution for nearly 20 years since 1920, in
the entire © Patcha Jonna > area. It however failed to establish
itsell over the entire area and was found to survive in a few localised
places where soil and climatic conditions suited the strain. From
the year 1931, selection work was taken wupon this station on an
intensive scale. Nearly 5,000 selections were tried for grain yields
for the last 15 years. As a result of these efforts there are now
several valuable types which vary in duration, shape and nature of
the earhead, sweetness of the stem and grain colour and grain size
characters, The pick of these strains evolved on this station are
tried under district trials in cultivator’s lands in Cuddapah and
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Kurnool districts for three or more scasons.  These aspect of study-
ing the suitability or otherwise of w sirain to the localjty. formed an
important item of work of this station, as a first step towards the
spread of a strain in this tract,

With a view to find out the reaction ol sorghum  strains
evolved on this station to variations in soil in the Kurnool and
Cuddapah distriets, a detailed examination of {he exigting agricul-
tural varietics and practices of the © Pateha Jonna " arca was mude.
Tt is found that there exist many differences in the several agronomic
aspects of raising this crop mainly due to soil
A detailed examination of the local varieties of Jonna erop grown
in this area revealed that they vary widely though essentially they
are all classified as “ Patecha Jonnus ™ from the grain colour. The
local varieties are the outcome of long continued
and cultivation through generations.

and climatic variations.

natural selection
Such of those types as could
adopt themseves to the vaviations in climate and soil

survived in homogenous patches and finally settled down in their
respective areas as eco-types. The entire ares is broadly eclassified
into five distinct zones, each of which differ in the
soils, rainfall and other environmental factors, varieties arown and
agronomic practices adopted. The particulars of
are givan below : -

fertility,

nature ol their

these five zones

vone No Taluks Aroa in lgkhs Name of Zonal
of acres vaioty
1. Northern Zone  Kurnool and Nandikotkur 1 “Gundu  Patcha

Jonna

(&

Westorn Zono Dhone, Pattikonda and a 1%

*“ Mungari Patcha
portion of Kurnool

Jonna
3. Central Zone Nandyal, Koilkuntla Siru- 3

‘“Charuku Pateha
vol, Jummalamadugu and

Jouna *
a portion of Pulivendala
4, Southern Zone Proddatur, Cuddapah, por- 13 “Oola Patcha
tions of Pulivendala and Jonna
Badovel
5. Eastern Zone Markapur and Cumbum 1 “ Punase and
pairu Jonna
6. Othor scatterod areas 3 “Tolla and Yorra
Jonna *’
Total 8 * lakhs of acros

It was not possible to evolve a cosmopolitan strain to suit
all the above zones. In the absence of regular substations for
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tackling the problems of these areas on a regional basis, it was
decided in 1940 to take up the work for these five zones at the
Agricultural Research Station, Nandyal itself consistent with the
limitations of the staff and equipment provided on this station and
pending further future expansion.

The material gathered from these zonal areas was worked
up and tested on this station with the respective “Locals” as
controls, with a view to assess the yielding behaviour of all the bio-
types from the intial stages of trials.  Sugh of the high }.rielding
selections, which satisfied all the local requircments in this crop
were taken back to their respective original areas for trial on ryots’
lands.  As a result of this, we have now on hand 9 strains under
distribution in the several zones of this “ Patch Jonna > tract. The
details regarding these strains and the zones, wherein they are
under distribution are given below :—

o ic Acre
=) Panicle 4
+ 4}
< ature O L., e S8i i .
- N § < a shape &  Grain size y'lelq of Other dotails
5 o 27T compact- & eolours Grain
3 stem 3 ness Straw
o S E
n

No. 1 Sweet. 115 Compact  Bold Lust- 65 ) : SOt
Juiey eylindric  rous yellow 1500 Siruvel Koeilkuntla and Jamma-
) ) lamadugu taluks. Gives 109
increase in grain yields ovor

Compact  Bold Lust- 650  Suvitable soils to in Nandyal,

focal.
No. 2 Swoeet 115 Compact  Bold 1000 Suitablo to soils of Nandikotkyr
7 ey oval yellow 2000 & portions of adjoining Kurnool,

taluk where “Gundu Patcha
Jonna’ is grown. Givos 159,
increasa over local,
No. 3 Pithy 103 Compact  Bold 700 Suitablo to soils of medium and
’ cylindrie  yellow 1600 poor fertility in Proddatur and
Pulivendale talugs. Gives 109
incroase over local. Escapes
“Calacoris” attack by its egrli.

ness,

No.4 Pithy 115 Ve}yv Bold 78()0;"777;Suitab[e to soils of rich fertility
compact yellow 2000 in Proddatur taluq. Gives 109,
oval & hard incresge over local.

No.5 Pithy 110 Compact | Bold Good 600 Suitable to spils of Cuddapah
oval yellow 1500 taluq.  dGives 159, ineroase

over loeal.

No. 6 Pithy 110 Very Bold 800 Suitable to soils of medium and
compact yellow 1600 rich fertility in Chagulamarr;
oval & firka of Siruvel talug.  Gives
hard 109 increase over local.
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3 S 4 Panicle Acr

, . L om anicle oro

f l\at;uo ':Z‘; @ whapo &  Grain size yvild of Othor details

= . or detaats

= LO =7 Compact- & eolours Grain ! o
stom S g < T

5 5 = ness Straw

]

No.7 Sweot 115 Compact Bold 1000 Suitable o the rich  soils  of
Juicy oval vollow 1800 Polur, Balapanur villuge in
Nandyal talug whoro ** (tundu

Patch Jonna™ g grown. (iivos

159, increase over local.

No. 8 Pithy 120 Compact i.iold BOO Suitable to goils of  rich fertiitly
oval yellow 1500 in - the  pithy area of Puli-
vendala taluk, (ives 109, in-

crease ovor loeal,
N9, 9 Sweot 115 Compact Medium G Suitable to sojls of rich fertility
Juiey oval bold (uod tauy i the  juicy arin of Puliven-

vellow

dala taluy.  Cives 199 increaso

ovor local.

There ig still a Jarge seope

for effecting improvement bhoth
over the existing strains and over

varieties from untapped arcas.
With the expansion of work at the Agricultural Research Station,
Nandyal, in conncetion with each of these zones, a stage has now

cannot be continuod

at this station with its ljmita-
tions. Since the last two seasons, work on

confined to the “juicy N

heen reached whea the work for these zonal arcas
on these lines as a permanent feature

this station has heen
rone, wherein this station is situated.
The varicties from the other zones, when  tried au Nandyal could
not swryvive on this station in the majority ot vases and hence il W
not possible to work on them. tn o similar manner the varicties
juiey 7 zone did not. come up well in the
other four zones.  To overcome thiy difficulty | i

bred at. Nandyal {rom the

thas become necessary
to nstitute foeal work in cach of these zones, so thag Ligher yielding
obtain the maximum
benefit from the same for these two inportant milje

and thus help to lower the shortage in sorghum.,

strains may be evalved from each of them (o

torowing districts
In the case ol the
richer and more favoured vrops like paddy, sugarcant cte.,
in yield can be obtained by the additional application of irrigation
water and manure cte. Bul in the case of millets which are the
main crops in dry lands and which occupy 407 "*ot th

increase

¢ cultivated area
of the Presidency, no manuring and no watering is given to the hulk
of these lands.  The only way to improve crop yields in millets
by brecding high yielding strains and making them available
cultivators.

is
to the

10k - -3 RPN .l it
Vellarimathan —a quu:k -growing cucurb
By

L. VENKATARATNAM, M. sc.,
Plant Phyxiologist, Agricultural College, Baptala.

Baptala is situated m the central sandy l)elti in the.fﬁ?h‘,lvr(:‘(:aiz
i " ‘Llr district. The water tuble in this ~coausm .(1“%‘1.‘
> (,110.(}1111 1] , oils are mostly sandy and arc of low fertility.
oy e Tlﬁfol ll'in'a,l chillies, amaranthus ete., are Sll(.:('(‘sS'flllly
e c'rops o )'lJu,l' high doses of chemical and farmyard
raised with a‘-](vlle('tvion of vegetables was made by the Depart-
B Ahnlge.:/oforlty‘lle newly‘ started College Botanic garden
s _Ag“'cul‘tg“'t the best suited for this locality.  Among bl)es<?,
i Coublo t? 151L 'et(;d from Malabar, locally known there as Vellari-
a vegetable o e"’l £0 be the best in giving the highest yield in a very
mathm? o Jﬁtnc(oh‘;u' bulk and cheapness created a keen demand
‘ oo o ’ . . . 3 . .
;l)l:ltthitsuizgetable, in this locu‘lity.' With a 1vllew (‘;ol;tllex?u][::)ttz ]:ﬁel:’;z
in the public and popularise this ‘vegetaje,‘ msé note on_ the
morphology, culture, sousonz.ll perton’n:%:]clc,\'fesprl(‘hc Lo ferttiliser
treatments, (:umposition ete., 18 .prcsentu. 1)(,11‘g_' e term Velluri,
athan implies that it is an mtol.'.me(lmtc 0[.“11‘ | L - .
mathe o (Cucwnis  salivus, Linn) and Mathan or Pumpkin
© Cum'“nbu ('Jlulul);wh) Dosa gummidi is a synonym in recent
(Cucurbitu 1:1(1.‘1;’14)““’ '\7-1‘01'11.u1 characters show a close 1'esenﬂ)1'(ulce‘
o Cu he"f" .fh_b“;‘\l)uch and this s considered as a varety of
weurhiba Mot . o i .
;)(1)11161';:?::1].)“(13111 Krishnamurthy (1948) has 1A'(‘>polr1‘e‘(l 1111anf(rt:]3%.s\\¥?:}s
on . chromosome number and this does no‘, Agrec 1' 1
e o ‘,htb (:[]'“‘1() on. chromosome number recorded for Cucurbita
Lhe ¢ 1L Lo« 71 . ¢ . v
:,l;;v;:;nby Bh:uh’ui and DBose (19:47), Wlut,a‘ker (1‘1;}15) 0‘;:;:111301(;1‘?,
(1930). He opines that this is likely (‘o. b‘e (‘Lt-;;(t:‘édg ()Onf;rm‘”iog
selection. tts exact nomenclature, theretore, sti s ¢ ation.

Morphology: This is an annual medium  herb trailing‘ upto
o Ogt!j"- t. Leaves: Simple with indistinet lobes, slightly
el c]lghjl' cié;da‘;e( base, bear no marking on veind but veing
u)?jﬁj::] l};;bo:;?l’en‘ﬂy on the lower side. S.tem: l.{i.l.)be(‘l, flslt;llu'
Lispid tondrils branched five-fid.  Flowers: lL\Io'n;)e(.l((i)lw, :101};”3’
axilla;y and bright yellow. Male Howers: Calyx fused at he base
i : (s linear, filiform ; Corolla, campanulate, five-fid, loheg
it corol. Ll}')b ; ’thers connate, synandrous, much longer than
}‘)foad i‘t“d (}«?:rlx)xl;llztef’lo(::e’rs: Calyx and corolla as above, style one,
ilament. T
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stigmi, 3-lobe ¥
tigma, 3-lobed, sinuous; ovary inferjo g
tabi Tt r, 8-celle
ation.  I'ruit: Roughly cylindrical, s led,
a0 * Al ongo
attachment, cream vellow with v pongy,

parictal placen-
non-flaring |
alos : at frui
ery sparse tubercleg ) e
. ! 1

) Culture:  Cucwrbit vegetablegs are

soils in river heds or | Sils,
ds ot " 80]

roils in 1 in shallow goils, They give

-priced. palatable and find o wi S
papriecrt, palatable and fin 2 wide use among all classe e
v : ace feeder and is emin t itahle
oamy or sandy soils of low fertjljf A
feet width and 9 inches deep filled ’

ener aised i
generally raised iy well-drained

s of people,
for sh 1l

1t ig raiend ) allow
; tas raised in pits of 14 o .),
tank silt or compost A sprcing of with well rotten cat il i ]
; . + A spacing of 8 feed, o '
incach pit 4 or 5 seeds can feet

41 manure or
1ither way is ade
‘ , he sown Tl Y 15 adequate and
shallow and does not penetrat . The
. | rate
deep < . e
deep pits are  therefore are unnecess
o 0 X SEAry, ai
ing can be done and very {itle ot y .D(uly
In the young stages {he 96‘6(11' oalter cultivation
beetles (Aulocaphora sp.) and d “t;;.s are attached by
e >P. dusting wi ) J
effective in controlling the pest B N ?\‘“l gammexane is found vep
' i > pest. earing ¢ . : 'y
of sowing and the . g commences withi
: y Yooy Ny . 1 ~ i
thoumndhp l average yield ranges from fift thin 45 days
] 34 ounds Caere . ' iftee
expected fro per acre. A net income of about l{(n to twenty
el ‘01 e . about .
thi ) an acre from this crop. The vield 8. 250 can be
S crop are : - ’ ywela a nt;
year f'}' ound to vary according to the sea wmd duration of
ars this vegel: , . e 8Cason,
tural Col getable was raised at regular intepy )
ural College Botanic garden and t} T crvals in
¢ (

e fln(\)f SySt()lTl Is very

Inches depth in soil ang
hand  water-
18 necessary,
red pumpkin

For over two
wor the Agricul-
ala are preseated below

. ! No. of d .
Poriod of Lo ot days required M, ) Monthly
sowing for {luwnring from (ill:lt::l Moan yicld Mean
the date of tion i‘“ por acle, tompo-
L BOwing days “‘):‘ raturo
— ; 5.
January ‘._;_\““’"‘-\_\ Max. Min.
February o 105 18,5 T
A am . 8,500 7. -
April o 120 4,000 ‘ B
May - 125 ’ i""’ 722
June 92h 778
) 40 1017 R3¢
;’\U'.‘ 48 1y 1,000 1098 x'z-:
‘ ugust 98 1ty 23,000 018 7;_“;
Soeptember L a7 100 16,875 040 .
Octobor " 100 16,000 Goms 796
November .;' 95 14 '877 993 75
Decembor .;: 109 1'1,87*, 8: AR
35 o7 2 74

105 18,875 828 644

Except in the month of

¢ hoof May, wi

heat wave. it di o . Y, when the crop suce s

e, it did not fail (o yield when sown b [“;e cctl}lmbcd to the
e other monthg

: l] 0 " 3
e low temperatures Pl‘e\'alling during Decembe
T t0 Februar
Yy
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accelerated flowering in the crops sown from
The flowering period lengthens —as the tem-
in summer 1t 18 found to extend the duration

Judged from this, it seems probable that
¢ have considerable influence

geems to have
October onwards.
perature rises and
of the crop considerably.
the length of day as also the temperatur
on the duration of this crop.

The average yield per plant in the un-
manured ones was 4 1bs. Ibs. 14 ozs. secured from
plants raised with 50 1bs of farm yard manure. With an application
of 100 lbs of farmyard manure per pit as much as 24 1bs. of fruits
( from a single plant. An acre yield of 26,000 1bs. has
a two-cent plot. This clearly indicates the
vegetable and its capacity to respond

Effect of manures:
9 ozs. as against 5

were obtaine
been recorded f{rom
cropping potentialities of this
to manurial treatments.

This is & heavy-yielding prolifie vegetable
tion of the fruit along with other
an idea the comparitive

Nutritive value:
k. The composl

shed below in order to give
ble in this group.

giving good bul
cucurbits is furnt
putritive value of each vegeta

entage composition on dry basis.

Perc
Popular namo, with . ‘ gt ), hre Mineral Carbohy-
Olgot.a.nic&l mlmu Moisture Protemn Fat Fibre nator (rato
1. Vellarimathan
) 959 0h 01 08 (V) 32

(Cucurbita sp.)
18 16°0%

2. Ash gourd X . i -
{ Benicasa ceriferw) 960 3.6 g1 12
3. Bitter gourd . ) N
{(Momordica charontia) 924 16 02 R 08 4:2*
4. Cucumber ,
(Cucumis satsvus) 964 04 01 03 2eg%
5. Pumpkin " ..
Cucurbia maxtina) 926 14 01 06 5-3*
6. Snako gourd ,
. ina) 95°4 05 03 o7 4+4*

(Trichosanthes angu

7. Ribben gourd B ) ‘ ‘
(Luffa acutangula) 954 05 Gt 03 goph

* From Health Bulletin No. 23 of ¢ho Nutrition Reserch Laboratory Coonoor,

by R. Aykroyd.
| be seen from the abhove table, that the composition of
is similar to the most popularly used, common
gnake gourd and ribbed gourd. It can, therefore, at
position like these vegetables even if it is not

It wil
Vellarimathan
vegetables like
least occupy a similar
very nutritious.
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Summary: Velarimathan —a cucurbit from Malabaris found to
be a prolific, quick-growing vegetable suited

for all scasons and
soils of low fertility.

Its high yicld, casy digestibility and hulk are
its noteworthy features. Tt is therefore recommended for wide culti-
vation in all parts of the provinee like the other cucurbits.

Acknowledgment: The author is grateful to Rao Bahadur

P. V. Ranuah, Principal Agricultural College for the grant of every
facility and to M. R. Balakrishnan, Lecturer in Chemistry, and his

Assistants for furnishing the figures of analysis of the vegetable.
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A note on chillies thrips control in sced-hed
arcas i Guntur district
By
V. THIRUMALA RAO, n.se. (Ag)
Crop and Plant Protection Ofticor (Entomology) Bapatla,
P. RAMANADHA RAO, B, sc. (Ag.)
Agricultural Domonstrator, Guninr
and
M. KOTESWARA RAO, B.se., (Ag)

Ve

Plant: Protection Assistant, (Kntomology) Gruulur

Chilli Crop in Guntur: There is an area of 67,415 acres under
chillies in Guntur district, distributed over Guntur, Sattenapalli,
Gurzala (Palnad) and Narasaraopet talugs.

Out of this, Guntur
taluq claims an area of 40,000 acres.

The crop is grown under
rainfed conditions in the mid season, July to. February. This is one

of the most important commercial spice crops of this district and the
income from an acre at present market rates, ranges from anything
between Rs. 750/- to Rs. 1,000/-

There are three or four insect pests on this crop and among
them, the thrips ¢ Scirtothrips dorsalis, Hood ) is the most important
one. It is known to appear siuce 1920 and is found throughout the
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chilli nrea.  Thrips occur in seed beds and as well s on the crop
Theyv feed on the tender portions of the plant, scraping the surface
tisxl‘m\' and sucking the plant sap. As ax' result 'tiu L(.mdet: leaves vm-’l‘
up, get deformed and in bhad (‘ases' wither. ,L'lus is mtml'ed t;y :L>
‘Madutha Teguluw (Leaf Curl) during the 0.1'1nkled stage and as
‘Koriri Tequlw (Burnt faggot) in extreme dricd-up cases. The%e
ingects also feed sometimes on the fHower })tlfls which ma.y drop
off and on the tissues of fruits. H()w(.*ver, serious damage is <1()Vne
onlv to the foliage. In  heavy infections they cause wholesale
(l(‘.\';‘\'n(s% ion of the crop.  The average toss may he anything h.et \\'o'un
30 to 507, In previous years, the damage (::Lus.(%l by thrips w nﬁ
co heavy that it was even thought that there m.lght not lnt a chitl
market 'm, Guntur. The area under the crop dwindled considerably
due to this pest,

The inscets have alternate  host plants like grouu@nut,
cotton. castor, mango, beans and pomegranate \\'Ilu(-l) are also \.Vld(’/l‘y
orown in this district. The dispersal of the pesi ‘1.1‘:)111 field to ficld 1s
lanuinly by wind currents. The adult ingect w a tiny .(_-,1'um,ure ;Ll,)f)uvti
1 25”7 long, yellowish brown in colour and elongatre in shape.  This
has four wings with a narrow 111@nbmne furroum{c(lY by a broad
fringe ol hairs (the characteristic iea.tme ol (.)rdor ZI/e,g/«?‘an,(‘;p.[e,‘m)t_.
They have mouth parts adopted {01" l;LL‘,Cl'zLLl'llg the soft pdlL.\.:.()
the plants and sucking the sap, a stage 11.1termed|atc bctwcejn chew 1I%g
and sucking types. Female thrips luy their eggs on H'w le;l\‘rcs and in
four or five days the young ones hatch (.)ub and begin to .lecd on the
tender shoots.  They exhibit only a partial Ille'\»anlol"pl)‘osls (1.,{@[@7'0_
melabola) and the young ones rescmble the adults in form with no
wings. They become adults in six to seven days.

This year (1949) the thrips appeaved very carly in tl.\e nurseri.es.
The seedlings which were already hard hit due to l.he' con.hnuous r:'uns
of Augast, could not survive the invasion of these MOny msec.-,ts. The
voung leaves crinkled and began to dry up. 'I_Thc rains received may
he expected to act against the pest by Washmg (JO\YH the colonies
from the foliage. Bub the thick stand of seedlings in the seed-beds
and the overlz{pping of leaves prevented the rain from washing off the
colonies from the foliage.

Hitherto control mecasures to check this pest were spraying
tobacco decoction or dusting tobacco dust at the rate of six pounds
to a cent of land. The present stringent excise-laws prevent the
layman from purchasing and stocking tobacco leaves or refuse. Tt
has become rather a difficult job to procure tobaceo leaves, prepare
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1the dust and stock it without the fear of loss of the nicotine content
and distribute it through the Agricultural Department to the chilli
growers.  With the advent of new nsccticides nto the ficld of
entonmolgy, large-scale trials of Gammeoexane D. 0. 25 have been made
in Guntur taluk, dusting at the rate ol one pound to a cent of nursery.
The villages of Lalpuram, Guntur, Y(»m‘l'm;ulala, Yengalayapalem,
Nallapad, Nallayapalem ete., in Guntur taluk where dustings were
done intensively, have shown remarkable results. The pest almost
disappeared within a week after dusting and the  seedling boecame
perfectly healthy and were quite fit for transplanting after the usual
nursery period of fortyfive to fifty days.  Gammexane is capable of
producing more spectacular results  than tobaceo dust and wins the
confidenece the ryots immediately.

Ryots were convinced with the spectacular results and the
eficacy of the chemical brought into the field by the Department.
A novel method was adopted of dusting the chemical with ordinary
flour sicves of fine mesh which are available in every house. Though
the chemical has to be used at o higher dose with the sieve the work
could he done with greater case and without waibing for dusters to be
got from the Department and passed on from ryof to ryot. The demand
for the chemical which started from mere pounds immediately rose
up to tous. A total quantity of nearly two tons was sold to ryots in

Guntur talug itself. This dust, covering more than forty acres of seed’

beds, made the secdlings suflice to transplant more than 2,200 acres,
this means, we have covered half of the area of Guntur taiugy
and we  hope that for the next scason the whole arew under
chilli crop in this  district would be treated with this insecticide,
The villagers of Lalpuram, Mallayapalem, Kornepadu, Nallapadu,
Vengalavapalem, Yenamadala, Kondacpudi, Thullur, Matho, Tadi-
konde, Narakodur, Etukuru, Kovelamudi, Guntur, Budampadu ete.,
gave their whole - hearted  co-operation and  suceessfully  carried
through the campaign.  In some villages where the ryots had not
taken up dustings of chilli nurseries, the seedlings had completely failed
and consequently sufficient seedlings were not available for planting
the wsual area.  As arvesult of this, ryots had to purchase seedlings
suflicient to plant an acre at the rate of Rs. 100 to Rs, 150 -, For
want of seedlings, this year the crop was drilled in some villages.

. The Departmental strain 308 (otherwise known as G. 1 chillies)
hds only a partial tolerance for attack by thrips and in years of
€avy infestation,

it has also to be dusted with gammexane to
Save the Crop,
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The gammexane dust supplied last year by the Tmperial
Chemical Industries (India) Limited was lacking in proper adhesion
when used with transplanted crop.  Agrocide at the rate of one
ounce per gallon of water can be used wherever water ix available
for spraying, but for absolutely dry tracts, BHC will have to be
continued with a proper diluent for easily sticking on to the leaves,
especially on the under surface where thrips are found most. The
manufacturers have bheen contacted for a suitable formulation
lor this.

Economics: To treat two cents of nursery area (seedlings to
transplant one acre) :-

I. Cost of Gammexane 2°025—21b @ 7 annas perth. Rs, 0—14—0
+.  Labour—4 Man @ Rs. 1—8—0 per day per man Rg. 0—12—0

Total Rs. 1—10—0
A sum oi Rs. 1—10—0 would thus save a crop worth Rs. 50—0—0 assessing
the damage at 50%.
To gpray one acre of transplanted crop :—
1. Cost of 3 1b. of Agrocide @ Rs. 2-~10—0 per 1b Rs.,  T-14—p
2. Tabour for spraying. 3 men @ Ra. 1—8-—0
per man per day Res. 4-—-8-0

Rs. 12—6-—0

The effect of this is the saving of a ¢rop which would normally
vield about 1,000 Ib. per acre as against the 300 1b. which an affected
crop would vield. The present price of chillies is high and a candy
of 500 1h. is sold at Rs. 540/-. So the saving per acre would be
Rs. 500 - with the present value for chillies.



Famigation ol semoling at Madras

By

PoS. KRISENAMURTHY,
Asst. Entomologist, Board of Rovenuo, Madras

Tn September and October 1948 tywo shipments ot semolina

(840 tons) were received from Australin and taken to 1he Provincial
Reserve Storage ab Madras. A further quantity of 330 tons w s

added to this stock in January 1949, The olf-take of this coninodity

was very low at this period and the stocks had to remain i storave
for a long time. The semolina was free fron ingects ab the time

of receips
but in the godowns it became infested  within

six  weeks.  The
examination of the stocks in November showed the presence
beetles (Tribolium castanewm) ranging trom 9 10 96 per pound

of flour

sample
in the various stocks. Stray Rhizopertha dominica beetles were record-
ed from 3 out of the 20 stacks examined. The insect population
increased in January 1949 when the Rhizopertha beetles hecame moro
widespread. A further increase of both the insects was recorded in
Pebruary and it was evident that the infestation would become more
marked in subsequent. months.  The increase in insect, population
from November onwards was as below -

Tnercase m the temperature, due to insect activity developed
in seveiral stacks and it was necessary  to take up some  chemical
treatment like fumigation to prevent deterioration,

The main draw backs in the famigation of milled products ap-
peared t o he the greater absorption of the fumigant in the outoer fvers.
The pencrration of the fumigant inside the stacks which oceurred
mainly by diffusion aud displacement of the aiv inside the chamber
was very poor on account of the density of the flour.  'The fumigants
was generally absorbed 1o some extent in the foodsuffs and the
residiies which were considerably bigher m milled produets than in
whole graing micht he harmiul to the consumers,

Trial fwnigations were conducted witih Cyanogas * A7 dust
and  Killoptera (a mixture of ecthylene dichloride and carbon
tetrachloride 4: 1) in woeden barrels each holding one bag (150 1bs.)
of semolina.  The barrels were made air tight by pasting strips of
old news-paper along the joints. The dosages adopted were 3 pounds
of eyunogas and 20 pounds of Killoptera for 1,000 c.fi. of spuce for
an exposure of 48 houts.  The required quantity of fumigants were

calculated on the cubic capacity of the barrels and introduced before
sealing the 1id.
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Samples were drawn with a Sa‘mpling probe before and a‘fter
fumigation from these bags both from the oulzel'-lwyers .zmd' from
the centre ol the bags.  The insect population and its density in the
outer and central portion of the bags were recorded. The percentage
of mortality due to the effects of the fumigation was worked out
taking into consideration the (liﬂcel‘.ent spemes\ot nTsec_ts, .il»hVC and
dead, present in the samples before and after fumigation. The

results were as below :

—
Averago iuscet population in one pound samplo

Dotails of stocks examined ‘
‘ Novoember 1948 January 1949 February 1949

Particular of 4I?éxlllll});f;t?fbagsg E -Cé‘ g —;"; E Q; E f_:‘ é % §

consignment '};'; Fumigatedin ~ Zo5 o= T = = T =
New IV

5.8. Dogola 0 6256 Feb. 1040 9 0 3 14 26 11 19 56 36 21 9 66

S N tore 11 7.206 April 1049 9 2 20 3L 19 11 25 33039 34 25 98

S.S.I}I)‘;‘\‘;aiah 76,905 May 1049 20 34 22

* Examined in April 1948 (Received in January 1949)

Fumigated samples were sent to the Government Analyst,
King | nstitute, Guindy tor the analysis of vesidues. [n the case of
Cyanogas, the residue was found to be below 5 parts per. million.
The analysis of Killoptera fumigated samples was not done for want
of tacilitics. The Government Analyst was in favour of adopting
Cyanogas fumigation since the degassing and the S\\bse(:luent aeration
would be easier and more complete than the other fumigant. It was
therefore decided to fumigate the first batch of semolina bags with
Cyanogas * A~ dust making sult abic provisions ©o ensurc greater
degree of penetration of the fumigant and insect kill.

The big fumigation chamber in the Mint group of godowns was
solocted for the first fumigation. This chamber was 93" long 32' hroad
and 15" high with eightcen gas inlet tubes distributed 6 on each side
along the lencth and 3 on cach side along the breadth of the chamber,
3,306 bags of semolina were transferred from Mint New IV into thig
chamber for fumigation.

The stacks iuside the chamber were arranged in single file to
a height of 8 tiers along the outer margins and 10 tiers around
the pillars leaving sufficient space between the rows to provide for
free access of the gas for every bag.  The stacks arranged around
the pillars were two deep and had two exposed faces— one in the
space provided around the pillar and the other along the alleyways,
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Passages were provided along the entire |
chamber facing the gas inlets.  After the stacking

Wik completed
the bags were thoroughly hrushed and {he

spillings collected, Samples
were drawn from the different stacks and the inseet infestation
32 trom individual stacks,
Lo from stacks around the pillars, from the sides {

recorded, 43 samples were taken in all,

weinge the pillars
of Cyanogas dust) and
The chamber was then

(as these faces would not be in direct line
6 trom the centre portions of {he Brivas,

closed and  made  gas -proof by pasting BUrips of  newspaper.

The gassing was commenced at 8 AN and completed by 2 pom.
on 25- 2—-1949. A higher dosage P96 1h, of Cyanogas * A" dust
at the rate of 41 1h. of the fumigant, for
applied In this instance to ensupe
The dust was introduced into the cl

all the 16 inlets in equal quantities.
48 hours on 27— 2 1949 at 2 p.y. for degassing and  after sufficient
aeration, samples were drawn. A second seriex of |
drawn under the identieal conditions

OO0 ¢ f1, of Space wag
ogreater degree of insect kill.
wamber with t'nnlq.umps through

The chamber was opened  after

8 samples were
as were drawn hefore fumigation
and the insect population was compared with those of the first dy
samples.  The fumigation resulted in
grubs of Tribolivwm and Rhi

awn
the complete kill of adulis and
wopertha heetles. Samples drawn  after
three days of natural acration for analysis of yvesidual HON were
declared to be fit for issue hy the Governmen, Analyst.

The introduction of Cyanogas left g coating of line residual
dust on the bags.  After degassing the bags had to be hrushed
thoroughly 1o remove this dust. Though the brushing and the
collection of spillines were done before and atter fumigation consider-
able quantitics of spillings got mixed up with the dust and the mixed
sweepings had to be discarded.  [n order to avord this
application of the fumigant was modificd in the sccond

fumigation,
which was done in the small fumigation chamber (31 x 24} x134")
on 33— 1949 (1375 bags of semolina were transforred
New LV godown and arrang

wastave the

from Mint
L in single file as hofore., The Cyanogas
"A7 dust was spread in thin layers

over old news-papers spread
on the floor all along the alle

yways using gas masks during the
operation, 56 pounds of Cyanogag * A~ /
of 3} 1h. per 1,000 cft. of space. ¥rom the average of
it was seen that the insect kill was not ag high as in the
firat fumigation. All the adult
beetles were killed as a result

dust was used at the rate

8 samples
case of the
Rhizopertha and 1% of Tribolium

of this fumigation. The effect. on
immature stages was not very significant.

ength and hreadih of
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The above two humigations, involved t’fl’il'“:le; Oi‘t-bi‘lﬁjww 1;12
umigt t n chambers and an ela‘bora‘t(‘a n.wtho( 0 b,‘l(\ g- o
mm,lé’d 10 ‘ VMethyl bromide, o fumigant reported to hd\‘c
avoid  thesc, 1 _/m?‘,. qualitiex and which left no residual dust in
remarkable [)L‘,l?b I;dt]-wo]mgs was triod in the third fumigation. This
the chamber 01 ()Yl \I'ng‘s(“\lébv & Baker (India) Ltd.,, Bombay on
was conducted by (A(L::;m.t;”w;on in the small Fumigation chamber.
. ( as § > SUle . T r )
?:':l)‘;})";lb“‘i‘; :(:n?oljnu were transferved from N(Tw.l-‘/ 80;“))“: al‘:d
; -':'nw:\; in four stacks with vont‘ml gangway ‘(h.vrdmgl gl.bwi E(Llfé:-
:J“lhé rmgs were stacked to a height of 14 tievs and 8 rows deep

arranved in brickwise manner.

"The fumigant was stored il% a liqud form under Preij“fe 012
teel evlinder fitted with a delivery end an‘d a stop:co‘c .

. ﬁt(fe h stop-cock. the contents would be discharged in the form
of m hos “'le'b}o‘p air ;;';LS which was pushed out of the cylinder by
e h‘”“‘:‘ei tu::;:l; Thrc discharge into the chamber was made by
:2:‘”11:;?;‘;’ ) the delivery end of the cylﬁxdfr) to ‘a. l;‘:J)k())e)lénlilgsz
leading into the chamber throggh one of the ‘gf‘ts 1) v ]d ﬁxgé(i
Inside the chamber this was carried over the m.aa,}fz.st stac d-n» y
at the top of the stack with the other end 1).011111‘11;; down t“_)wél()j
the central space inside the chamber. The c'yhndel ‘wa,.ﬁtof)ulnﬁ o1 me;(
by weights on a beam scale and the 1'eqlured. qu‘mlt,x y ; })‘iu ,b%
(L;' I} b, per 1,000 ctt. of tspace) was let into ti e c(:iun ')uty_‘\,
open'inw the stop-cock. The discharge was (tomple.te( in Hll‘I.IIl Lxs,l
Degas:ing was commenced after 24 hours by opening the (l‘om‘.s ant
‘win'dows from outside, taking care to see that the f)pe -iLF01 (,hd .n?tl'
directly come in contact with the gas.  The stocks W(;xe c??lzunf(
after i:c was found safe to enter the (:hu,rflber by t(‘,sjmgf he 'gds
concentration inside with a Tilley l:.me, ‘bmnph{s "’;'(‘3101.‘(11<Lw}n f_l?(’.m
the peripheral and central jayers of the bag}sﬁ :u;(” @ scl)) tu:m )(;mg,bﬂ m.
the interior of the stacks. E}ght surr')ples wutj (11 au:;h ( )o e <.14n‘ &1.,91
fumigation and the results of ana?yms compared. £ e‘](\)xele,lfo .1ve
insects cither adults or grubs 1.11 all the sampleg ()111;@.1 uﬂllg‘atlolf,
The penetration of the gas <in51d§ the bags an ‘meude the s‘facl,s
was very good. Samples of fumlgfa,ted semolu]m‘w{er? dlsm n .at
different periods after natural aeration and ana ys?(‘ 0; romide
residues by the Government Ana.lyst,. The ana‘lyma 0 ?a.mples
drawn after 48 hours of degassing gave 89 parts per n‘nlhoP of
regidual bromide expressed as potassium bromld.e. A fortnight
later it was 58 parts per million after 48 days this came down to
24 parte per million.
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The results of this fumigation indieated that methyl hromide

was very effective as a fumigant in the case of semolina compared to

the carlier fumizations with Cyvanosas This had also the advantage

of erenter case i handling and did not leave any residund dust,

Becauge of these advantages the next funmieation which wax the

fourth of the series was done on 15 4 1919 with Methyl bromide
i Mint New Vogodown without shifting or restackine the baos.
This codown had a dinengion of 110" x 32" < 168 walls and o gabled
roofing (height of rool 107) covered  with  Mangalore tiles

aver  flat
tides. The godown wss made air-tight Hhy pasting strips

ol paper
over the doorways and windows.  The ventilators and skylights

were  covered with cardboards and pasted with strips ol paper,
8,032 bags of semolina (340 tonx) were fumigated nsing 105 Puumls

of Mcthyl hromide at 1 pound for 1.ono ¢ ft. of space for 24 hours.

The gas was discharged into the codown trom two points.  The
discharge in this case was completed in two hours.  Within the first

half hour the eylinder hecame ice cold due to the rapid evaporation
Inside and the delivery of the gas hecame very slow.  To aceclerate
the discharge, the cyvlinder was heated from outside by hurning smalj
quantitics of trash around it

Decassine was commenced on the
next day.

Samples drawn after funigation revealed that there was
a complete mortahty of all adult beetles and grubs after fumivation.
Sanmples drawn gix weeks later for analvsis of the residual hromide
gave a residue of 21 parts per million.

The fifth and final fumieation of the series was done on

1o 5 1949 in Mint New | godown having the same dimensions as
New V. 7,618 hags (510 tons) of semoling received in January 1949

were fumigated in this godown. 35 pounds of Methyl hramide (the total
(quantity of Methyl bromide available; were discharged into the godown
at one poine. The exposure period for ihis fumigation was extended to
72 hours. The results obtained were noto satisfactory. Al the insects
ying about in the godown and the insects infesting the surfaces of
the bags were found killed.  Swmples drawn from inside the hags on
analysis showed the presence of a large number of adulis and erubs.
The analysis for bromide residues gave 22 parts per million potassium
bromide from samples drawn 48 hours after degassing and 17 parts
per million from samples drawn 3 weeks later,

The result of the different- fumigations and their comparative
costs werc as below :

Fomiqation of scmolina al Madras

~1

TABLE IIL

Comparative cost of different fumigations.

Costoof  Inei- Total Cost

'; = z . Quaun- fumiga- dental per ton per
SoEg S Punagant e gion chiarges chargos ton Reomarks.
22Es 20¢F ased .
'}: E v inlhs, in Rain Rs.in Re i Rs.
i 3306 Cyanogas
A dust. 106 245 20 265 133 Very effeetive.
1 1375 do. ) 7o 5 S0 0140 Partially
offective.
I 1653 Methyl
Bromide 16 32 o 37 055 Very effectivo.
v {0138 dor oy 210 20 200 0.6-10 da,
v 7618 do 35 70 260 B0 020100 Partially

effective.

Tn the casc of the first two fumigations, the cost of shifting
and stacking worked out to approximately Rx. 1 4 - per ton.  This
was not necessary in the case of the last two {wnigations done with
Methyl bromide in the godowns T & V. TIn the third fumigation,
(l(m(»k\viﬂx Methyvl bromide, the bags were shifted to the chamhber
and hack but stacked in the normal way.

The total muonber of bags treated in all these fumigations
were 20,337 bags. The fumigations resuilted in the death of the
heotles and their grubs in the bags.  These dead insects had to
be removed by sereening bhefore the stocks could bhe issued.  Since
the volume of stocks to be cleaned was considerable screening by
manual lTabour was impract jcable.  The first 300 bags were cleaned at
o rice mill situated 3 miles from the Mint godowns at o cost

of
Rs. 4 4 0perton.  In addition transport loading and unloading
charges to an extent of about Rs. 2 10 0 per ton was incurred,
This was discontinued and a cleaning machine of the type of a tea
drier with o d HLP. electrie motor was instatled in the godowns  at,
a cost of Rs. 3.000 - A zieve suitable for screening semolina was
fitted up to this machine and the entire stocks were cleaned at o
daily average of 400 bags.  This resulted in a considerable saving in
tragport and supervision chaiges and the wastage was reduced {go
the minimun.

There were differences in opinion regarding the permissible
degree of bromide residuc in the hunig__rzttod stocks.  The Government
Analyst, Guindy held that 15 parts per mitlion of hromide residues
expresged ag potassium bromide was the permissible limit ang to
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reduce the concentration of bromides in the fumigated stocks, the

hromide fumivated stocks were diluted by mixing with non fumigat ed

or Cvanogas fumigated stoeks ot the time of their cleanine
) - i

Meshyl bromide was a fumigant widely used in
the Tederal Bureau of Entomology and  Plant

America and
Quarantine were

recotmending the use of this fumigant for graing and milled cereals

at the rate of one 1o two pounds for 1000 ¢ (1 of space for an

exposure of 24 hours.  Both the Federal Bureay of l*]ntomology and
Quarantine and the Foad and D administration, Washineton,

e ' T3] byt NI T - . B . .
were of opinion that the residues in wheat products when fumigated

at the above concentrations did not result in a residue which would

bhe a malter of concern from the st ey
the Federal drug and Cosmetic Act. A residie of 37

. 'NH'LN per
mitlion would not be a matter of concery,

Milled products find not heen subjected to famigation so {ar
| . N . . . , ‘ N

it Macdiras.  Of the above five fumigations, two with Cvanoeas aud
¢ | ‘ Y ' 'Y 28 and

three with Me byl bromide the latter had given comparatively heiterp
results from the point of view of ingeet kill,  penet mtion. LIRS

- \ - tration,  casier

Phe toxicity of the gas, its ek of

odour i coneentritions likely to be harmful and the

handbing and low cost, warni
arning
| . absence of casy
and roliable tests and the toxicity of the residves might, o 1 .
! ‘ . ; B ) ) It (¥ ll re
further exammanion. The evidence from Bt erpture on these aspeet
were ahwidantby in favour of iig incronsed adoption
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tion fromomy staff at Madras in arranging  these fumigations. Ty
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demonstration ol Methivl hromide fumigantion wiw
Sri Boo KL Desat oof May & Baker Lid., Bombay
some of the liternture on the subject.

conducted hy
who furnighed
' The analysis for fumigant,
residucs was done by the Government, Analyst, Guindy who also

. S ) ) , the different Fumigant s,
The analysis of hromide residucs o the fivs

gave his opinions on the toxicology of

samples drawn  from
by the Govenment Agvi-
cultural Chemist, Coimbatore Al the fumioati °
e Temist, W L dre fumigations were reviewedd by
. N , . LS
| ' i ant luntonm)ugmi (Civil
Supplies), Coimbatore. My thanks are due 1o My C. M. Packard of th
. . . LI Y (R R #3 191 e
Federal Burcaatof Entomology and Plant Quarantine, and My Ralph Ir
-y . e
< A s . A the T , ey s . :
Kneeland, Jr. ol the Tood and Druge administration, W
1 fo - RTTIY : . )
(D, C.) for their opinions on Mmh(\'l bromide residues
cireulars No. 720 and 369 issucd hy the U1 S. D. A
on Bromide residues in foodstuffs by 1
Vol. 33 sent by them.

Methyl hromide Tumivaled Tots was done

the Government Entomofogist and the Assist

ashington

and {or the

and the repring
.; > . M

dwin 1, Laug Tnd. Kng. Chem.

it of the enforcement of

TABLE L

Comparative effects of Killoptera and Cyanogas A-dust

Fumigation of semolina at Madras

Effect of fumigation on
immature stages and adults
Percentage of mortality

Average Insect population per pound sample

Before Fumigation After Fumigation

Details of samples

examined

Grubs Tribolium Rbizopertha  Grubs

Tribolium Rhizopertha

Grubs

Rhizo

Tri

Alive Dead Alive Dead Alive Dead Alive Dead Alive Dead

Alive Dead

Average of 3 fumigation (5-—2--1948)

“ Killoptera ™

Fumigated with

496

11

73

11

36

~N
e

40

Outer portions of the bags

9 50 384

12

16

16

Central portions of the bags

Averagc of 3 fumigations (5-2-1948.)

gas ‘A’ dust

“Cyano

Fumigated with

400

100

I~
i

27

=1

18

.Outer portions of the bags

100 733

24-0

19

(8

Central portions of the bags

Distribution of insects in outer and central portions was 69:19%, & 30'99,




TABLE II.
Results of different fumigations

//’/1(1 .]/(l(//'ll.\‘ ‘-’]'l//‘('r”//”/'”/ ']’)’(T'N/ll/ )

Manuring of paddy in relation 1o t

= Y
- ! . e .
z < it i food erisis in India*
It = oz = oz oz o o= _ |
= A FR= IR I - i By
) =
i | D. V. BAL. M. Sc., Pu-D.
N ‘/: | % (Communicated by the The Dircetor of Agriculture,
B w =z = s 0z == = .
=z ERE N R = 2 2, 7T 04
. o4 - EI 3l « . :
‘ z B " Introduction: Rice is supposed 1o represent {
i = Tor ooz - 1 2z & - I : of the greatest number of people in the world and being compara-
= = 4. - 5 = = = = o5 = a . . . .
B 3 § o= tively a safer and more regular crop than other food-grains, its
T = z 9 - cultivation is practised on a very wide scale in various countries in the
= s 7 = = = orld. According to the estimates published by United States Depart-
- = o k world, i ) {
Z 2 o = i 7 o . . . . ) .
= R s F z z 2 ment of Agriculture (2) in 1946, the world acreage and production
=L Fooz - g] . Co . . i f ar; ,
< - R : S of this crop in 1945—46 came approximately to 197 million acres, and
= = - 7 -z = - - L . . . 11: -
5 i = T om o= = " ' 6,300 miltion bushels of paddy as against 332 million acres and 5,200
= K = 0z = =ZEs:o=z oz - . .
z z R T T million bushels for wheat. These figures also show that the average
= = = o < ] : z : : i ‘as of : (96
7 Z Xz = b = world production of clean rice and wheat was of the order of 960 and
= - = -~ Z S ¢ T, , .
z O L z R 816 Ibs. per acre respectively.
< > 2 = o= N = B
- = o0 2 ZEn. oz oz — T - The position of rvice vis-a-vis other food crops in India,
- = . =2 e z imeluding Indian States prior 1o partition, according to the Agricul-
2 < - N H - : A tural Statistics of India. 1938=39 was approximately as follows:—
= = % ‘,'—JI\ - L H‘ 2
5 = . E - = = = Area in Approximate production
i z S = o= million ncres. in million tons.
;s F 2 s AamoamIiLozoeomE ozl o - 93.
= = s Oz B = - Total food grains 234
. 3 e s 2 z = = _
A B O R R R B - Rice 4 25°0
¢ 7 L = o< ' . . .
= = = T ~ = - 2 Wheat 34 98
. © N o a8 03 s . s )
= el -t = : — e ES et z -z - & X "™
: R 5 5 2 = Millets
! - 2 507 e ET s E 7 2 (Jowar, bajra, maize and ragy) 68 185
= D E = = - 3 other food grains 58
t = - I LT - = - e ’
H o o o= = Izt T = — a5 = e
{ 'E A =T = oo s , . . .
: B e A T, e A Figures ol acreages under  various crops in the Tandian
¢ A T i; Z. - Lo Ess Dominion arc not available but the population figures recently
g =% B 9k an EToSYiesl . S > oy . .
2 8 fSE B OEZ8C4_ . 2”€ g published by the Statistical Oftice of the United Nations (18) are 331
= = a2 ¥ SR R ReE T B, o e . - - - . . .
| = g THE %"; eIl E’ Sk 5 millions as against 405 millions for the whole of Tndia prior to
v L [ e B dN e pud ] - . g
o : == = =, = E; = Ragrye) artits Sy . SCS > alends S ASS I . e
’ = § 38 2 2» uE g IPIETE partition. Tor purposes of calculation if we assume, for the time
et = [ S PR e o PR IR IR uiaier- R alilc BN : p - areas s g f 8 aVe N .
: = L TET Eéb'E EEETEaTE IR 5 being, that the areas under varvious food crops have been reduced
- P e 2o sag o2 2.5 , ; . atio as the 1 : ; .
= R sicEfhgr 2 EcnErE 5= EEs =z ; more or less in the same ratio as the reduction in population the
< [k S92z f il esecarn 052105 . 1 . . :
z AT ERE n F-' 5_» EEEAWAY Az i acreages in the Indian Dominion would be as follows :——
o i ’ — = fy - ! - I . . B )
Y | - . M - T . . T
; 52 | ! # Paper read at the Conference of Agricultural Scientists held at the
i SE 1 B 2 . RS . . ; 1. A. R. I.. New Delhi, from 6th to 9th April 1949,
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iy

Area Peveentage of the todal
million weres srew under food crops
Total tood wrains. 193
Rice 61 3200
. Wheat IS (NN
\ll“tl\
{jowar, maize, bajua, and rasi) o6 240
Other food craps, S o0

From the fioures given
occupies o hich place  in

of tood resowrces of  the

above, it will he seen that  rice
Indian Acriculture, I'rom the point
counttry,  rice  also ocelipies o unique
position, as the average outturn of this crop s estinated  to be
P00 10 750 Ihs, of elean vieo peracres as s against the averages for
wheat, and other millecs ke Jjowars maize. and ragi, of 630 1o 700 1bx.
and 400 to 700 {ha per acre respectively (19). Rice not  only
produces a better average outtumn per acre. but ity calorific value is
also comparatively hicher than those of other cercals, 100 grams of
and 345 for whead
According to ihe average tigures for
average e Indin was 73 millions or 355
ol the world aereace of 206 millions ()

rice producing 330 calories as aoninst 340, 349
maize, and ragi respos: ively (4).
bhe vears 1935 1o 1940 e

Althoush in respeet of
acreage, Indin occupies the first place in the rice

producing countries
ol the world, the aver

age yield per acre is 1he lowest, ag compared to
the yields obtained in other countries, like China, U8 AL Japan, ete,
A comparative statement, (2) of

average vields of clean rice per acre
of certain countries for the yo

ars 1935 to 1940 is given helow -

Clean rice per acre in lhs.

Ttaly 3120
Japan 2280
Kaypt 2160
China 1560
UNA. 1300
Siam 900
Burmn 82D
Indi TR0

Factors alfecting rice production in India. The very

low yiclds in India may be attributed 1o the following factors :

ack of irrigaiion facilitios
as only about 487 of the arew
inadequate supply of seed of improved

(i) The erratic nature of the monsoon, (i) |
m most of the rice-growing tracts,
under rice is irrigated. (iii)
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varicties, and (iv) a stationsry state of soil fc("(‘ilit‘y. at a low yield
level, ng a resuli of cultivation over many con‘f,uneS without adequate
relurns to the H‘()” of organic )11;1,1‘1;‘01', zmd. nitrogen (9), .Alf-houhgh
this paper is intended to deal specifically with the aé_pe,(:t of }Ilztnlxl'lxlg
in relation to rice, a brief reference to the effect of other factors on
the production of rvice will not be out of place.

It is well known that the most important factor involved in
the suceessful growth of paddy i3 w;.m er (20‘13): H,‘ is n’oc enough
merely to provide the total quantity of water required for this purl')()se,
hut it,. s essentinl 10 be able to supply water as and whcn.re(u.ured,
and particularly at the time of sowm;{, and (?Lt transplantation in the
case of transplanted paddy.  Delays in sowing due.to late monsoon,
or in the case of transplantation due to lack of water in cui.ls,
results in reducing the outturns very markedly.

In this conneetion the following selected figures from those
given by Viswanath-30 will be found interesting :
given by !

Station, Date of Yield of paddy
planting, per acre in lbs,
tath July 3935
Samalkot )
Rk Tth August 2048
b 21st August 1505
Godavari dalta (Kasi)  upio 1oih duly 1(2—39
I5th Augut 1274

Resudis from other experimental siations in Sout.h India as
well as those recorded by Copeland (14) l‘m- U.S..A. were found tr.o be
similar ta those given above.  In view ()J. the fact chat out of the
foral area undey paddy, only 285 s irrvigated, the .;u;vcr.’ge effects
produced ou the owiturns of paddy by tnadequate “’l'lgwll()u‘ water
supply and capricious naiure ot the nu'msmm, 4:;1:111)01 t‘.hel'oiom) be
over-cmphasized.  They algo further p().mi Lo the nmnedlfuo need to
augment the water resources to the maximum extent possible.

in ihis connection v may be mentioned that constant suly.
mergence of the soil under water does not a‘pp‘cu‘r to be bench(-m'l 1.1]
the ease of heavy soils as in the Givse of lighter t/}.’Des (1‘1). 'l‘hls
observadon is particularly imporant tm'm‘ the point oi. utilising
avalable water supplies in relation to soil E.\/pes: economically
efficiently, so as to ensure maxygnum production.

and

. o enrrie by & number of research worken
Experiments arried out by arch workerg

b hown that the existing yields of field crops can be ncreased hy
ave s : .
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Lo to 20700 fmproved  vacietios are arown i place of Jocal onex.
Nince onbyv a small fraction of  the arens wunder piee s i present,
covered with improved varcicties, the armmount need 1o tnmedingely
increase seed muluiplicaiion contres by fnereasing the mumber ol seed
farma, plots. and growers” societies, with  suitable organisaiions {or
secd distribuiion to the reqguired exient | s quite ohvious,

General expericncee of various countries shows that elay loams,
silt loams, sandy Toson, and marshy soils fadrly free from stagnant,
water, are xuitable for paddy. Where irrigation facilitios are not wvail
able heavier soils with high waterhiolding cipaeity are particutarly
suited to ihis crop. which is semi-aguatic in character.  Results of
analyses of variows soils from India, Cevlon. and other eastern countries

ainly under the four

a karge number of short, medium,
and long duration varieties ,cing available,

hawve shown that rice soils of these countries fall
categories mentioned ahove (12), with

rice can thus be successiul-
ly grown in a variety of soils under varying conditions of climate
it is chiefly this aspect of vice culture which makes
surer erop than other ficld crops.

, and
it a safer and

Studies on the effect of soil reaction on {he growth of paddy,
show ihat a slichtly  acidic veaction, i.c., about ptl 65 g definitely
more heneticial than an alkaline reaction (10). Analyses of rice soils
from Malaya, Japan, Philippines and Central Provinees in India show
that the reaction of the soils s between pll 4.4 and 7.¢

. Soils of
Burma, Ceylon, and South India, however show a slightly alkaline
reaciion, the pH value varying between 7.8 and 8.9 a\,ﬂrht)ugh some
soils in Cevlon ave acidie having a pH value of 4.5, to 6.9,

Fertility status of rice soils:

In regard 1o the fertility
status of the soils from India and other

castern countrics, it ig geen
that the percentages of chiel fertilising constitueuts and  organie

matter in these soils, leaving exceptional eases, are generally of the

following ovder {6,12).

Lossin ignition

(Organic matier and combined water)

Lo to 10,04
Nitrogen 0.94 to 0.107%
Total 1, O, 0-05 10 0.4%
Total K, O

0.40 to 1.00%
The following limits have been suggested by Jack, quoted by
Copeland (14) rega

rding  the suitability of various soils for rice
production : '
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1st class soils. and claxs soilx..
0.945 0.159
Nitrocen 0'2%5’3 3 04’5:
O o - :
Total K, O 0.51%

i ; igures of soils from
It we take into consideration the average figures of s0ils on
li | other castorn countries civen above the standard sugges L,e(f
it and ot ARG > g ’ ‘ ; o N
: 1ack would appear to he very hich, particularly in respect t
Wb ACKR W { ax ' - ot Dresent
n.'tuw(-n Taking the yields of paddy per acre, as I sent
itrogen. : A - o | o
T biained. the following standards appear to represen
being obtained, the g | ppeT b o
» and Jower limits  according to the analyse:
upper

Bomhay Province given by Sahasrabuddhe - (22)

| | Good soils Poor soils

Nitrogen 0.05% and above Below 0.04.

Total I - 0.10%

Total D, O. 0.10% and above Below 0.10%

'|‘( 1‘(‘[ [; (j' 0°40% and above Below 0.40¢
otal K, ¢

[t may be particularly noted that in accordance with tile

- ma; . o NN s f e

pandard suzgested by Jack, the majority of our rive soils t\;l.ﬁl}t '

[}t C o9 - . : . h a

equirements i respect of P, 0, and K, Q, 3 point to W 1‘1(, )

! i'l ' will be made later while considering the question o
reference :

manuring of rice.

Manurial experiments confiucted'iq iczreign covurgriest:
Results of various experiments carried (.)ut in U.b.{&., Ita,‘l§v, ;g)?)l
zmr(l other countrics to study the effect of the t;hlrce 1;?11?10‘1‘11@1:11[0(; Tll;
zing constitutents, N,P. and Kon the growth of rice, s ,
following . — | o

(1) Nitrogen plays a very im.portamt- rf)le in t‘l?c teruhz;.,,-
tion of rice crop, large gquantities .ot' nmrog('m being 1'eq\u}'ef{‘cl:rle‘1; rm
the early stages of growth, The form of n‘ltrogen mos‘L l,?.mm .(,”],d‘s\
heen found to be the ammonium sulph-at‘}e- (,xcnera.lly. speaking, nitrate
jmanures are not considered to be szxusmctmr'y for rice a;x‘ld may e.ven
Lave toxic effects on this cereal (15). l‘~he dose of ammonium
sulphate recommended (16) is about 1(?0 t0o 1.;)0 l.bs. per acre and 300
10 400 Ibs. where rice is cultivated on intensive lines.

(2) Applications of phosphates are atten-ded by beneﬁcial‘
effects to the rice crop. On an average a dressing of 200 lbs. of
superphosphate per acre is recommgn(led and :iu,bout .300 'to 350 tbs.
per acre where cultivation of paddy is done on intensive lines,

(3) Potash is important in the earlier months, while
towards the end of growing period, absorption of nitrogen is greater,
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1t is reconmended 1o apply  potassic fertilisers (wo to Tour weoks
betore planting.  Ordinavily a dressing of 53 1o 100 ths, pofassinm
gulphate per acre is reconmended and 100 o 200 s per acve wherr
rice in cultivared onointensive tines,

Results of  vavious  experiments  briofly  summarized by
Coprland are s follows

1t con be stated s acgeneral conclusion from sueh CXplri-
ments, that for conttnuons vice culture i pays 1o use phosphatic
fertitisers freely, the best form depending upon soil conditions and

she immedizey of the resthls desired s that o diberad addition of

nitrogen 1% wlso profitable. whether as & green nuomre or in some
other organic from, or as ammoninm sulphate; that jt usuwally pays
to apply potassium and thai the most generally satislucbory inoreanice
form is the sulphate.

it hax also been mentioned by him, that the quantitios of

vavious fertilizers to be used will have 1o be modificd in necordanneo
with the loeal needs of different places, based on the physical
composition and fertiity status of the soils and avallability of water,
Chemical anadysis of the soils should be a better wuwide to the hoiee

of fertilizers for vice than for most crops.

Experiments at che Texas Bxperiment station (27) during
1934—40, 1o determine ihe effeer of

animoninm  sulphate on paddy,
show the following ;

Quantity of Antmonium stlphate
added v ibs. por acre,
100
200

Pereentage inereases i
vields over control,
About 15 1o 207
About 39 to 487

Manurial experiments conducted in India: Results of
manurial experiments on paddy in Tndia have been summarized and
published from time to time by Vaidyanathan (29) Allan (5) Netin
(24) Burns, (13) and recently by Stewart (25).  As viwious workoers in
Indin are acequainted with these publications it does not. appear neces-
sary to deal with them in any great detadl, and our purpose will he
scrved if & reference is made only to vhe following salient points
therefrom, which are intimately connected with the objective in view
of increased agricultwral production

(1} A great maujority ot the experimental results show that
nitrogen deficiency is extremely widespread in the soils of Tndin.
Applications of ammonium sulphate to paddy wt the rate of 20 to
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i ‘¢, have giv ‘ofit: i 36N, Hereases
40 hs, nitrogen per acre, have given profitable responses. m(ll mereas
in vields of the order of 20 to 60% have generally been obtained.

Oreanic nitrogen in the form of oil-cakes and green manure (8)
hag also heen found to increase the yields very conside.r;ﬂ)ly. 1t
has heen observed (17) that if the green manure is apolied one or
preferably two weeks hefore the date of transplantation, the yield
obtained is considerably higher than that obtained when the green
manure is incorporated with the soil at the time of transplantation.

(2) In regard to the applications of phosphatic manures,
(he oeneral result has been that there is either no response, or '“'hcro
Sumlc response has been observed, it has not h(‘(m. high (%nm‘lgh. I.n
s0Me cxccpt,iom\l cases, however, where the s'}nl.\' are dehmt\t in
phosphoric acid. e. g. some of the ].ig‘ht soils of Central Provinces,
phosphatic fertilisers have giveu positive responses, ;H.ld t_‘he, }-('asponses
have been on definitely higher order where phosphatic fertilisers are
applied in combination with nitrogenous manures and fertilisers.

Tu the case of phosphate deficient soils it s important to
use phosphate fertilisers both from ‘»nhe point of obtaining‘higher
vields and also from the point of nutrition, as applications of
‘uit‘rogcnous manures alone reduce the percentage of P, O, in
the seed (1),

(3) General experimental results show that most Indian
woils are relatively well supplied with potash, and for most crops
there is, therefore, little need for potassic fertilisers.  Experiments
with paddy confirm this general observation and show that the need
for supplying potash to this crop is comparatively unimportant
exeepl in the case of some fow soils known to be deficient in potash,
Potash deficiency symptoms in the case of paddy do not appear to
have been so far vecorded in India. The above findings are in agree-
ment with the results of analyses of a large number of rive soils from
different parts of India.

Various manurial cxperiments conducted all over India have
sliown that, out of the various field crops, paddy gives the highest
response to nitrogenous manures and gives an extra yield of 10 to 20 1b.
of paddy for every 1 Ib. of nitrogen added to the soil per acre. The
range of responses of some cereal crops, when manures ave applied
at the rate of 10 to 20 Ib. of nitrogen per acre, arc given below: —
Response per Ib. of nitrogen per acre. Paddy 10 to 20 lb. Wheat
8 1b. Jowar 8 to 13 Ib. Bajra 8 to 12 1b.
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in regard to the work which has so far been done in the
laboratories and ot agriculfural resenrch e
as mentioned by Russell-2]
stations from the peasants,

ations, there iy, however,
a great gulf which separates the rescarch

which needs to be bridged, and what is
now immediately required is to bhrip

which can be effected in cort ain
above, 1o the cultivator

g cffectively the improvements
important dircetions, as indicated
s door on o mass seale,

Future requirements : Although the data given above are
ugetul in indicating 1o us the liney on which we ean ehalk a pProgramme
to immediately increage, production of rice
in some important directions necessary to active maxintis-
ation of production, e.g. (1) evolution of improved varie
tracts where this work has not hitherto heeny
of soils to determine their o
ments on the basis of gojl

i the country, further work
is still
tics far certain
possible, (2) analyses
rtility status, and (8) manurial experi-
and climatic zones,

Other aspects of rice culture:
potentialites of nereasing  produc
varieties and adequate ffuantiticy
also offers an additional advant
crop like linseed, masoor,
heavier soils in many

In addition to the immense
tion of rice by using improved

of manures and fertilisers, rive
age of allowing a socond or a catch
bopat (Daolichos sp.)
areas whose average annu
40 inches and where at least,

or other lugumes, in
al vainfall is about 38
oF two light winter showers are
riod October-November.  Where this
ible, we can casily expect an outturn

of pulses or linsced, over and above the
yield of the main crop of paddy.

followed by

one
normally received during the pe
type of double-<-roppiug is poss
of at least 200 b, per acre

This practice of double eropping is
cultivators in certain parts, but not in others, and there
are vast undeveloped areas whore this system can he profitably
introduced, Assuming that out of the total area of 61 million acres
under paddy at leasi wbout [0 millions can he newly brought under
this system of double-(:ropping, the additional outturn on account of
the sccond crop would easily come 10 0°g million tons per yoar. Increase
in the production of pulses in rice-producing areas w
improve the nutrition of the people whose intake of pulses falls short of
what is desirable-3. The Importance of this system of
hag been recently cmphasised by the Board of Ag
Crops and Soils Wing

ill also help o

double-cropping
riculture in India,
at its meeting held in Madras in April 1948.

In a trial conducted at the Institut
this year, to investigate t
fed-transplanted paddy i

¢ of Plant Industry, Tndore,
he possibility of double-cropping after rain-
N an aren of 1'22 acres, an outturn of 200 Ih.
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f linseed per acre, in addition to paddy was obtained. Th'e ”t,otyal
° -n}bbu ! ived from 1st June to 31st October 1948, was 36'7", and
mmhu‘ "G“?JV /re as one shower of 0°9” on the Tth November and
tﬁzng.:e;ro]’ngOth to 22nd November 1948, amounting 1'4".

8 £

From the point of immediate incre&sec} produ}?‘oion;yoi 12(;‘(1‘\ }1]2
the country, rice which is L‘h(‘e stal‘)le food .of) mclm.a 1; a,zs var m};er
population, thus offers the tollowing specific advantag
cereal (10([;‘?' Higher production of food per acre, (2.). f-OOdf 0%‘ lhjgl]:ler
ealorific value, (3) better resgotuge to manures, (4) [a(:ﬂ}m@) o1 ‘(.01: f_

‘_ . and (5) safer and surer crop. Instead of Mt‘bmpt}ng o
atiro M]“J ercal crops, if.we were 1o select paddy for intensive
ma“““". - t(’ (ﬁuctd instan’ce on account of its sgpecial features
O e : "S}' I be ‘Lblc, to secure an increased production of at
et abov?),l' o 5“:"15 of ;loan rice per year, and, in addition, about
leas?‘ll(')'?l Itri)ln:mz)f ;)11181' produce as a resalt of double-‘{IOPPiﬂg,. if we
oo “O ' ly hall the area under vice at 10 Ib, nitrogen in the
PO SR Iphate or 18 ib. of nitrogen as oil-cake or green
form of ammonium sulphate ot .
manure per acle.

As we become able to increuse our manurial resources, vtre can
take the remaining area and other crops as well, so t‘hatl- ?}11 ‘ Ipro—
(,iu(:tion based on very moderate es‘oi.ma-bes shou?d progr(?SMVG \ .m( 1 efuse

aching the ficure of about 5 million tons of .extm tood pm' year of
r(lald;"hlr(llg min*;D in addition to the produce derived from areas newly
00 ains
:rought {\;mder double-cropping.

The above estimates of in(wreas?ed production are n‘n .fhe‘low:er
gide than the conservative cstimates given by Bu.rns. Accm{dmg 1,0. him
an application of 224 Ib. of nitrogen per acre is expectec tv‘cA) mmlease
the production by 5'6 million tons per year, due to ng;mu‘xmg alone,
od 8 illion tons on account of the combined effect of t.}'m three
fmd Stzr:?lf-wtors‘ (1) improved variety, (2) increased manuring, and

* o ” .
tl:;l)p}());otection from certain pests and diseases.

salter-23 chief of Bureau of Plant Industry and Soils,

O b.& el: estimates un increase in the world production of

U. S A, ‘d((.tud.ny 1960, by using the present cropped area more inten-

C?reals by 207 11'no~ to t:hese estimates, the increase in rice production
;;‘(Zilxy('i() ﬁl(zfl(l)(:r(l 1a{rjea, would come to 4 million tons of clean rice.

have. however, based my estimate on the basis of application
Y 3 .
fl eIr qi:.l&r;fii'ies of nitrogen per acre partly because the finanecial
ot low AR
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position ol the average rice cultivatoris not such as to permit him to
invest large sums of moncy per acre to manure his lands, and partly
because it has been  the experience in Central Provinees that
smaller applications of nitrogen, give a better return per rupee
invested than higher applications which are profitable and give higher
outturns per acre.  Owing to the limitation of space, actual caleu-
lation in this behalf have not been given.

In view of what has been said above, the paramount import-
ance of rice in the solution of the present food crisis eannot be over-
emphasised. From a study of this problem in so far as has heen
possible, it would be apparent that if the problem is tackled immedi-
ately with a realistic approach and by appreciating sympathetically
the difficulties, requirements and aspirations of our cultivators,
rice, if cultivated on intensive lines will very considerably help
increasing the food production of the country. Increased pro-
duction of vice will also incidently release equivalent quantities of
wheat and other cercals for allotment to these whose staple diei
congists of cereals other than rice. For this purpose, schemes for
subsidised manuring of paddy lands in the hitherto comparatively
uudeveloped areas should, therefore, be called for and put into
operation in the eoming season. In so far as the newly formed Madhya
Bharat, Rajasthan, and Vindhya Pradesh Unions are concerned
there are, at least 1'1, 1°0, 66 lac acres respectively under paddy,
which need adequate manuring.

According to the statement of Shri A. D. Birla(28) reported
recently, Rs. 32/- crores have been spent as subsidy to foreign growers,
and in addition, a substantial amoant must have been spent on the
maintenance of the special department ol food, and other organi-
sations.  Although the total quantity of foodgrains imported against
the subsidy is not nown, it is expected to be about 3 to 4 millon tous

which worked out to Rs. 107 or Rs. 8 crores per million tons
respectively.

One of the factors which limits increased food production, is
lack of capital with the average Indian cultivator, and if adequate
quantities of manures and fertilisers and financial
form of subsidies and interest-free loans are made available to
him, it can be easily seen that we can increasc the production
at least by 1'8 million tons of clean rice from 80 millions
acres, and for which purpose a sum of Rs. 15 crores only
would be required on the basis of a subsidy of Rs. 2 —8--0 per acre

help in the
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or Rs. 8’3 crores per million tons of extra produce. The subsidy can

be 1-edu(’-ed year after year and can be stopped altogether after a

period of, say 3 yoears, and thereafter only interest-free or interest-
) L say,

bearing loans can be given.

The Hon’ble Pandit Jawaharlal Nehru (26) India’s Prime Mini-
ster, has recently declared that India did not propose, after two years,
to import food, no matter what hap}'Jenedf even if p'eop]e died, . In r.he
light of the information recorded in this paper, 1t.. can 'bg s:m? with
certainty that we can produce the increased quantity of food in the
country, if a decision in this behalf is promptly taken by the UGovern-
ment and steps are taken to immediately implement the plans, as the
mongoon is now only two months away. The most important
mensures capable of giving higher yields, and producing immediate
results, such as seed of improved varieties, and application of
manures and fertilisers, and the like, are known to Departments of
Agriculture us well as to the rice growers who have beeu fully convinced
of the importance of these as a result of the propaganda which it
was possible for the departments to carry out with the help of grants
and subsidies received {rom the Government of India under the Grow
More Food Campaign. The chief difficulty has, however, been luck
of full facilities for their adoption. P, M. Kharegat (28), former
Vice-Chairman, Indian Council of Agricultural Reserch, and Secretary
Department of Agriculture, Government of India, has recently indi-
cated the drawbacks and impediments in the way of increasing food
production, and if these are removed forthwith, we can certainly
attain our goal in a period of 2 years prescribed by the Hon’ble
Prime Minister.

In the light of the various points referred to in this paper, I
therefore, strongly appeal to the Conference to pass a suitable resolu-
tion, urging upon the Government of India the immediate need to
give their earnest consideration to the question of concentrating
attention on the manuring of rice crop in view of its paramount
importance in the solution of the present food crisis, by utilising all
available resources of manures and fertilisers for this crop, and to
take all possible steps to increase the supplies of manures for this
purpose.

Conclusion: To conclude, various methods by which produ-
ction of rice can be immediately increased, and the paramount
importance of this crop in solving the present food crisis, have been
dealt with, which indicate that if we have the will and if we
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approch the problem in all carnestness, we can certainly achieve
our object as mentioned by Dr. Salter, chief of the Burcau of Plant
Industry and Soils, U. 8. A. in the following parngraph :

‘1t the people of the world really have the determination te
give battle to the problem of hunger, if they are  willing to extend
a small part of the energy and capital poured into World War TIL
only then can we see hope of victory >,
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Notes and News

“ Mechanisation of Agriculture’” an address delivercd by Prof. A. W. Ashhy‘
{ the Oxford Universiby under the auspices of the Agricultural College Students
v : A

Club, Coimbatore -

Prof. Ashby said that mechanisation was a process pursuedNr[)nlz wbe!;«;zh(;‘:j
began to be dear or when other mater.ia,lsl began to be cheap.‘ ec .um::\rxelo g
not come into a static industrial orgamst.it:mn. It came only u: movmgd e Olsher
industrial organisation and that applied eq.u.ally to agriculture a o ot
) ll #ries. The problem for most commuuities was that of tho appxopnfxta
:;;«::;ﬁlo/n of power functions between man, animals and mechlaninalthptl\\::; 1112;:11
“Phe gencral principle involved in so far as this one was concerner wa,sl a ho xichar
the 'uummunity the more mechanical Power would be used, the 1po T oone
community the less mochanical power units would be use(.l. One coul¢ evonm’luml
from tvha.h. statecment and sayv that the poorer the c?mm\xnlty the lessv nor:im e
power in any form that they would use and the richer tht.s com{nulfﬂ;y }:uation
non-matual power in all its forms would be used. One might view tiw :xlth on
frow the other side and say that the use of non-manual.power cn.z,use}(l woa b oo
the oxistence of wealth could not itself cause a further increase in 1t ?\JSB of r
manual power. To some extent at any rate, the processes wore cumulative.

Prof. Ashby continuing, said that if they were ret?,lly .to consider the rtz;at:olr:-
ship of mechanised agriculture to the genefral c.or.n'mux.nby, it was 'necessa_ry.' lxa, (;
should state the first priuciple of material cwdu::&tlon. Th&t'hrst- ?r'mu'pe wa
this. That in a seli-sufiicient economy, tl'\e rise of material c1v1‘hsa.txon was
dependent upon & reduction in the Proport.mn of peop.le engaged in 1fx?plrtovel
production and on the problem of m'ureasmg. proportions '1?1 n9n-agru.u ‘ur:
oceupativns. If they wanted a concrete illustration of that position, in the U. z A
just over a hundred years ago, eighty per cent of the people were engage .1'n
agriculture and the export trade of that count.ry was very small. B): successive
changes not only in the power resourcos ,Of agr!culture but by su(;ce.ssn/e changes
right throughout the tochnical scope of the mdustr}f, the proportion of people
engaged in agriculture had now been reduced to approximately 20 pe'r cent and the
20 por cony of the vecupied population of the U. 8. A. “Te.s now feeding the whole
population far bettor than it was ever fed before. Estimates .had been made that
in the commercial world which was concerned with exports a..nd imports of foodstuffs
approxiniately 15 per cont of the people occupied in agriculture could' feod the
whole adequately. If they looked at the other extreme from that position they
would find it in their own country and in China, In India at least some 70 per cent -
of the occupied population engaged in agriculturg and if anything there had been
a slight import balance. 70 per cent was required to feed a hundred per cent

* of the population. [t did not matter very much what the level of efficiency in theiyp

otber industries might be, what the increase in their efficiency might be. The
national wealth could not inerease at any very approciate rate while that position
existed. For one simple reason at any rate that, of the remaining 20 per cent of the
population engaged in non-agricultural occupations, some half of them were
engaged in personal professional services including domestio services in which therg
was no appreciablo increase in efficiency at any stage. With 70 per cent of their
people engaged in agriculture, if they could get, say over & «
five per cent increase in their output that was equal to 3} per cent over the total
of their population. If they got five per cent increase over their other 30 por ceng
that was 1§ per cent over their total population. They had 80t to get cent por cont
officiency in persons and organisations producing material supplies, While jn any

ourse of five years '
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country there was a very high proportion of people engaged in agriculture tho
advice of material civilisation must bo extromely slow. Thore was of course a limit,
to this process of transferring labour from food production to other occupations,
But in any case no society could run into any sorivus dangor in this transfer until
the 50-—30 point was reached, until the agricultural population was roduced 1o onn
half of the total. Until that point was reachod any social disability or disadvantage
which arose from the transfer arose from the inability to make the secondary
change following on the change towards agricultural officiency and output. 'The
higher the proportiou of occupiod persons ongaged in agriculture

the greater was
the importance of their efficioncy and its increase.

As to that goneral propowsition
there could not bo two points of view. The primary social function of agriculture

was to provide foodstuffs for all the poople. DBut particularly to provide a surplus
for the support of the non-agrisultural population. Therefore the primary moasure
of output in agriculture was output per person engaged or thoe output per functional

man ongaged. Tho highor this output por porson ongaged in the indstry tho
greater was the surplus for exchange.

l!f
That under most circurastances
there was no greatoer social fallacy than that of measuring agricultural efticieney or

output by output per acre only. The output per acre was nevor a real measure
of output in agriculture for the important reason that an acre of land was g pure
geometrical measurement whick had no relationship to the essential productive
capacity in that unit. So that when they were measuring outputs per acre, they
were measuring outputs for variable production units and not for equal production
units.  Apart from that, it was extremely important that tho agricultural
community itself should adopt the moasure of its own officiency as that of the outpuat
per person bocause that was tho moasure that determined tho average incom»
ovor the whole of the producers. The higher the output por person engaged in the
industry, the higher at any rate the possibility of the avoerago income per purson,
And if the agricultural community was as compotent

Prof. Ashby said that if he had no othor mossage to give to a hody
agricultural students he would give them this:

in economic organisation
a8 it was in technical processes when it raisod the output por person it would algo

raise tho income por person. Bul it was absolutaly cswential for the agriculiural
community to apply to its own organisation the moasure of the output por person
engaged. Economically, the incroase in tho surplus production of agriculture
should imply an equal exchange of non-agricultural products and sorvices to ensure
social justice. When agriculture increased its surpluses for the support of non-
agriculturists it must expect from the latter a contribution to agricultural woliare
eyual to the surplus offored in oxchange. This surplus which agriculture oould
offer for the support of the non-agricultural population very largely deponded upon
the amount of non-manual power used in the industry, thatis, first on tho amount.
of animal powor used in the industry, second on the typoe of theo
used in the industry and third on the type and amount of mechanie
in the industry. Some of them might not be conversant
agricultural efficiency to the agricultural surplus.

al power used
with this measure of

If they looked into the work
of agricultural cconomists in small countries moro particularly Switze

would find that they had applied this measure to thejr farming system. The larger
the unit of an organisation the greater the surplus for oxchango for the non-
agricultural population. Prof. Ashby here said that small holdings which barely
supported the agriculturists would not be able to yield surpluses for the non-
agricultural population though there were of course various soil and climatic
conditions which enabled cultivators to reach very high intensities of production.
But if they considered the mass of their land as in India,
organisation would be capable of yielding surpluses.

rland they

only a large woalo

animal power
.
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i to the actual forms of power used in agriculture Prof. Ashhy _s&'\d
Commfg t ] ‘r.mS of power overywhere were water, wind and animals. Water
that th'e earliest fo ed for stationary purposes and animals of course for mobile
and wind were us) haps there was little that he need say of water power or
power purposos. lor.l:P the form of hydro-electric power was one of the most
wind. Water PO“'ferolwer in the world. Wind power was used in some countries
important formﬁ? . arts of Australia. But animals had been and were of
as in Holl.and M There were some points about the use of animal power
nniverfsal .,mportan::(;ssmv to be as explicit as poseible, The poorest of people
in which it wasl " or "1‘}10 {irst transfer was from manual power to animal
uso only zmmua Polws ;-ommonly used animals for dual, triple snd guadruple
power. Early lpoopse l-a;(-tir‘,ﬂ"y for dual purposes. liven in some parts of Europe
purposes but a “:.)‘ye ?me, working bullock had two purposes, energy production
at the present lman(l raoat production. In some other parts of Europe the
or dl:aughh'pmvol" the cow the dual purpose being production of power and
working a.mmftl v:]us had the other funetion that of {uel production. There
milk. In India, Awo}; a revolutionary change in agriculture, change in the
were two cm;ses viculbural purposes and the change in the fuel source for
power ‘source o.rdaftri;l purposes, And the change in the fuel source had
domestl(.: and - urt.a,nt in agricultural development in many commwmunities as
been quite as l:;:po ower source. In his own country, England, when they
the change in ‘be'lg roads and canals they were able to change the fuel
woere able to lmt' ber and scrub to coal mines and they were able to add
sourco from local tim to the area available for human food production. He
s very largo area 1d obe the situation in Indian agriculture in the yields
W".”dere({ Wh;b er:z:;ll productivity if they could save cowdung and use kerosine
of 1;5 (;ro}::i;r;y gfor fuel purposes. It was something worth speculating upon
and elec

ially when their politicians talked about self-sufficiency in food production,
especially

hby continuing, said that the history of live stock breeding

Prof. Ashby ) Europe in the 18th and 19th centuries would show
I England or northern ,oncerned with specialisation towards draught animals
that the breede.rs We’: :me-ds dual purpose milk and meat animal on the
on thu. one sulo'fanm)t all the countries which had susceeded in specialising
other side. M‘?St; had found an economic advantage in the process. Bug
from work anima :e g in this change. The first was specialisation of the
therle were o . sldp change over from bovine stock to pure working stock,
bovino stock, SelL_OI ’hange over depended perhaps very largely on climatic
the .l¥orso. Tbnau cht groat changes in the agriculture of northern Europe,
conditions. It :Ottgxt i8th and the early part of the l9th century, If they
about the end 0En lish literature of agriculture round about the year 1880
Jooked at tht? l gnt,rove!‘Sies about this change over ifrom the ox to the
they would finc ‘;Z find the principles connected with this controverasy even
horse. They }wou.hango over from horse to mechanical power took place,
now whon the Ld oor nhei‘r power source, in order to make that change
When' they changet change tho implements that were associated with that
effective they m’lll‘;e general results of the transfer were lighter impliments
power soche.f - their purposes with the consequence that the cultivationg
more .effectrlve Ohole of the processes were improved, and work wag
including t'he w There ‘was & marked improvement in the yields of ¢
more spee;iilz- with considerable reduetion in the amount
::jlemrel:i, for a given area OT given output.

done
rops,
of man power

Prof. Ashby then went on to describe the various mechanica] i
rof.

. ; mplementg
troduced for agricultural operations like threshing and harvestin
introduc

8 such g .
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reaping nachines, self-binders, the combinod  harvester, all  of whiech  made
for great economy in agricultural production. For cxample the combined
harvestor had 36 times the power of man measured in potontinls.  Eflicioney
as measured by output per nan in British agricalture was little more than
doubled  sgince 1870 and the yields per acrc had also increased from that
year. That was what  they meani when they talked about revolution

in Agriculture Mechanisation of trangport began to revolutionize rural community
lite. Transport developments began  to make radical changes in agricultural
marketing.

With regard to the offects of

change in power sources in  agriculture
proi. Ashby said tholivst was increase in work capacity, socond improveweut in
quality of work, third, increase in output per man hour, fourth, gonerally but not
universally inereaso in output per acre, and almost univorsally it was possible to add
the increase in total output came even though there might not be increase in output
por  acre through ono of tho most lmportant
namely uso of resources otherwise unused,

the almost universal use of

offocts of change in power
In his own country, quite recently
the tractor for cultivation purposes had enabled
to extend the area of cultivation by one million acres, [t was about four por cont
of the total area. Tho geneoral position was that mochanisation Jid bring into
agricultural use land previously unused. Nowhoro was that position more marked
that tn the U. 8, A. Theru, hutween the two world wars 14 million acres were added
for human food production. Successful mechanisation depended upon the adapta-
tion of the power unit to the task or vico versa. The second principlo was that the
divisibility of power unit was oxtremely important, The powor requiremonts of
aitforent tasks in agriculturo were very wide.  And the divisibility of powor units lod
them to economy in power units, [t was quite possible to train a mochanic to deal
Training & mechanic and training a ploughman
Unloss the tractor driver was also a ploughman ho would
not make the best use of his tractor in cultivation processos.

with an agricultural power unit.
wers two different things.

But if they wore
thinking of mobile power in all processos then o skilled driver had bo a skillod
manipulator of 4 number of different materials,

Deseribing tho intluence of mechanisation not only on differont processes in
ayriculture and their oconomic results but on the social lifo of the agricultural
vnmmljnity, Prof. Ashby said that supposing for tho sake of illustration they bogun
to add some mechanical power units to the animal powor units which theoy already
had in Indian agriculture. ‘Tho first result was incrowse in their total harvost.
It ihe increaso in output was not equal to the ineronso in the toval cost then their
agricultural community would be a losor by tho change. Quito commontly the result
would be an incroase in total output and a roduction in total cost. Most of the
changes that had been brought about in all progressive agricultural systoms of the
world had been followed by diminishing costs and that of course was ossentially the

result of mechanisation. Mechanisation while diminishing tho costs also contributed

to the rise in the standard of intelligence of tho agricultural community.

** Courtesy of Correspondont The Hindu

Weather Review — For January 1950

*
RAINFALL DATA
— + T T —t rey
v awm 909 . ”.“_:m:q)dm‘gzm
823 EEE 552 ‘ SE2 2EL T8
i stati Z5821% 98 2 58 Division Station |mgo B8g 2LQ
Division Station [w 8.5 g‘: g3 S-E\ ‘*.) Egi a 8 = g._
Seg o€ EEa gg.g}mg.ggq.g
‘ ]9‘:%'* AR ‘L—n%‘"\r ; BT RET e
! ’ % \ | i
Orissa & \ ‘ . - \ o . .
o e 8 Nil - —0'3 | Nil |South Negapatam | 1'1 1 —1'6 1'1
Cirenrs. :“:L)lfi)r{?]rx;(-)le ) ! ‘ N Aduturai* 07 “ —1.2 07
\ / gpnmm ] Nil —02  Nily Pattukottai® ' 12| —02 ) 12
Vizagapatam \ Nil | —04 ' Nil | Mathurai I Nil ) —08| Nil
. Anakapalle* | Nil [ —u2 1 Nil Pamban Co2l =05 21
' Sumalkot* | Nil | Nil(d) Nil | Koilpatti* | Nil | —1'0 | Xil
Kakinada PONil b —03  Nilf Palamcottah | Nil . —1'7 | Nil
" Maruteru* ‘ Nil , —0'1 N!l ; Amba- % l
Masulipatam | Nil - —02 1 Nil | samudram?® 01 —281 01
Guntur* Nil Nil** Nil | | l
. Agrl. Collego, o [West o o . -
| Bapatla® Nil  Nil(b)y Nil | Coast.| Trivandrum | Nil | —0:8 ] Ni
! Veoravanam* | ‘ ‘ Fort Cochin | 01| —0'8) 01
(Colloge Farm) Nil - (x) | Nil | | Calicut | Nil I —02 | Nil
Ceded Rentichintala = Nil ¢ Nil (b) ! | Pattambi* | Nil | —03 | N
Dists ! i Nil | l Taliparamba®| Nil } —01 1 Nil
"7 Kumool Nil —02 = Nil | Niloshwar* | Nil | —0'3 | Nil
Nandyal® Nil - Nil ¢ Nil Pilicode* | Nil} 05@ Nil
Hagari* Nil : —01 | Nil | Mangalore | Nil ] —03 | Nil
: Siruguppa®* Nil -0-la) Nil | Kankanady® | Nil | —03 : Nil
Bellary Nil —01 Nit ‘ i ‘ |
. Cuddapah Nil  —04  Nil ‘MYBOI‘G . b !
Anantha- | { ‘& Coorg. | Chitaldrug “ Nil | —0-3 1 Nil
‘ rajpet* | Nil | —07 ' Nil ! Bangaloro | Nil | —02 | Nil
! ' 1 | (\ Mysore ‘\ Nil | —01 Nil
Carnatie. Nellore ] Nil | —1'3 Nil | Mercara | o2 }J Nor.| 02
ichiroddi- : |
| Bue ur;a(l:‘m.‘ Nil \ 03+ Ni) \Hills. Kodaikanal | 0'3 : —2'0 0'3
| Madras { Nl --1'0 ! Nil | Coonoor* ‘ Nit | —4'8 | Nil
‘ Tnurkuppum" Nil (¢}, 25 @ Nil(e)| Ootacamund* | Nil t —16 ! Nil
" Palur* INiL () —1'8 Nil{d). Nanjanad* | Nil | —1'3 . Nil
Tindivanam* | 07 | —1'0 | 07 | ‘n ! ‘
Cuddalore { 01 | —23 01 “ | ;‘ l
‘ ‘ . l
Central. | Velloro L 15 Nl ! {\ |
Gudiyatham* | Nil ‘ —)7 + Nip | ‘ |
Salem i Nil \ —0-3 Nil } ‘
! Coimhatore ‘ . l 1‘ k |
(A.C.R.I)*| Nill —08  Nil : i !
: Coxmbutme ‘ | : l | |
: S)% Nil, —08 | Nl ‘ 1 ;
‘ Cmmb&toro I Nil | —0'6 Ngl i ! 11 |
! Tiruchirapalli| Nil \ —0'8 ' Nil { I i
‘ ! ! i \ !
Note:— (1) % Moteorological Stations of the Madras Agricultural Department.
@) Average of ten years data is taken as the normal.
(3) (x) Readings are recorded only from February, 1948,
(4) @ Average of seven yoars data for Tirurkuppam and cight years data
for Pilicode is given as normal.
(6) (a) Taluk office normal is 0-08% and Rainfall is 0-0”,
(6) (b) Actual figure is 0-01",
(7) (¢) Actual figure iz 0-2”.
(8) (d) Actual figure is 0:04”.
9) ** Actual figure is 0-01%,
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5 Muthaiah, V.

., Narasimha Rao, M.
,, Raman, N. V.
» Raghavan, N.

»  Rajagopal, V. V.

»»  Ranganathaswami, (3.
« Santhans Raman.
s, Seshadri, N.
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post manure works,
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Speeiul AL D., Sugarcane
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Schemo, Ponneri,

Addl. A, D., Mathurai,
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On leave,

Asst. in Fruits Pomological
Station, Coonoor,

A D Ootacamund,

On leavo,
On leavo,

Teaching Asst. in
Entomology, Bupatla.
A D, Pithupurem,

On leavo,

To

Cotton Asst,
Narasaraopet.
Addl. AL Mathurai.

Superintendent, Cloftea
Research Schome,
Balehonnur,

Asst. Fortilizer Inspectov
Cuddapah.

Aszt. in Chemistry,
Coimbatore.

A. R.S., Guntur.
A. D, Trivellore,

A, D, Ootacamund,

Coimbatoro,
Seed Dovelopment Asst.
i Paddy, Cuaddapah.

Asst. in Entomology.
Coimbatoro.

Tonching Asst. in
Liconomics, Bapatla,
A. ., Amalapuram.

A. D., Trivollore

Agricultural College and Research Institute, Coimbatore.

LIST OF ADDITIONS TO LIBRARY FOR JANUARY. 195¢.

1. CHAMAN LAL: Cottage Industrios and Agricultur

Book Co., Ltd., Bowmbay.

2. FAULKNER (R. P.):

cation, 1949,
3.

Manures and fertilisers and thoir horticultural appli-

4. FRANKLIN (T. B.): History of Agriculturo,

Ltd., London.

FISHER (R. A.): Theory of inbreeding. 1949 : Olivar and Boyd. London.
1949 :

o in Japan. 1949 : New

G. Bell and Sons

12.

13.

15.

Library 95

FULLER (H.J.) AND TIPPO (O): College Botany. 1949: Henry
Holt and Co., New York.

INDIA. University Education Committee: Report: V.I. 1949: Manager
of Publications, Delbi. )

JEHU (1. S.): Ed.: Indian and Pakistan year book 1948 and 1949 : Times
of India Press, Bombay.

KRAUSKOPF (K. B.): Fundamentals of Physical Science. Edn. 2. 1948:
Mec. Graw Hill Book Co.,

MARTIN (H): Secientific principles of plant protection, Edn., 3. 1948:
Edward Arnold London.
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