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PREFACE 

The goal of two decades of our Agricultural Planning 
has been self-sufficiency in food grains and to do away 
with all imports of food-grains from foreign countries. With 
the spectacular and rapid development of the use of 
nitrogenous responsive and hybrid varieties of cereals by 
the farmers, the time has come when we will not only be 
self-sufficient but will also have an exportable surplus. The 
presentation of this book at this juncture is to kindle to 
greater heights the enthusiasm of the progressive farmer-be 
he big or small-to increase his productivity keeping an 
eye on certain fundamental principles and cultural practices 
that one has to adopt in successfully growing the new 
high-yielding varieties of cereals. It is also a token of our 
humble tribute to Shri C. Subramaniam (to whom this 
work is dedicated) who during his stewardship of the 
Union Ministry of Food and Agriculture introduced these 
new high-yielding varieties that are largely responsible for 
ushering in of the green revolution. 

A day existed in the history of our country when 
many heard with disdain our cry of self-sufficiency in food. 
It should be said of our kisans, like the jawans, undaunted 
they continued their efforts to increase production in spite 
of odds, and have succeded greatly in making this country, 
less and less dependent on foreign food. Agriculture is the 
occupation of a sector of humanity in this country, which 
does not change by fits and starts ; and the green revolution 
for its success depends upon the millions of small farmers 
taking to improved seed and technique. It is not easy to 
be a good farmer ; but it is very easy to be a poor one. 



In the end the farmer who is ill equipped and without a 
knowledge of the great general principle upon which sound 
agriculture is built, may find himself driven by economic 
necessity into more and more bad farming practices hurting 
not only his life on the farm but also the land owned by 
him. 

Here, our extension people, be they the research 
worker or scientist or progressive farmer or gramasevikas 
and sevaks or others-they have a job to do. In that 
great task we hope this publication will be useful to them 
as a guide and book of reference. The future research 
work will no doubt rightly concentrate on improving not 
only H1e quantity yield, from an acre but also the quality 
viz-protein content in cereals. 

We owe a debt of gratitude to the various authors 
who contributed at our request several articles on various 
aspects of cereal production. Coming as it does from these 
stalwarts who are specialists in their field, we hope the 
information contained will be useful to one and all alike, 
who are interested in the progressive development of cereal 
production in our country. 

Madras- 4, } 

13- 1 - 1972. 

R. SRINIVASAN, 

President. 
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SPECIAL ARTICLES 



AN INTEGRATED APPRO.ACH FOR INCREASING 
AND STABILISING 
AGRICULTURAL 
PRODUCTION 
UNDER 
DRY FARMING 

M.S. SWAMINATHAN 
& 

N. G.P. RAO 
Indian Agricultural Research 

Institute, New Delhi 

Unirrigated farms occupy nearly 
80 per cent of the total cropped area 
of 138 million hectares. Out of 
this area, about 41·6 million hectares 
have an average rainfall of 1,150 mm 
and above and about 49 million 
hectares receive a rainfall ranging 
between 750 and 1,140 mm. It is 
the areas where there is neither 
dependable irrigation nor adequate 
rainfall that cropping offers both 
poor returns and great instability. 
Research on dry farming practices 
has been in progress for about 30 
years and certain useful practices for 
moisture and soil conservation have 
been developed. Studies have also 
been conducted at several research 
centres on the selection of varieties 
which perform better under condi
tions of low rainfall, on the methods 
of application of nutrients to crops 
and on suitable cropping patterns. 
However, no attempt has so far 
been made to apply an integrated 
package of technology involving the 
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simultaneous application of all the 
results of research. Consequently, 
the individual practices developed 
by scientists working in different 
disciplines have not found wide 
adoption because of their marginal 
impact on productivity and income. 
It is only when the different proce
dures like better tillage, soil and 
moisture conservation, better varie
ties and better nutrition are made to 
interact that an .. yield and income 
jump of a larger quantum per unit 
area is likely to arise. 

The unirrigated areas contribute 
as much as 42 per cent of the total 
food output. Also, in these areas the 
relative proportion of landless labour 
is high with the result that whenever 
crops fail due to drought, there 
is considerable unemployment and 
misery. The introduction of a new 
agricultural development strategy for 
such areas based on the available 
research information is , therefore, 



an immediate necessity . The 
emphasis in this paper is on the 
development of suitable varieties of 
crops. cropping patterns and the 
necessary package of practices for 
such areas. 

TRADITIONAL DRY 
FARMING 

Major dry farming areas in the 
country are confined to the deccan 
plateau, the plateaus of the Central 
India and the desert areas of Rajas· 
than and Kutch. The soil types and 
climatic conditions of these regions 
provided the basis for the traditio· 
nal kharif or rabi cropping seasons 
during which a single crop is taken. 
Most of the available varieties in 
case of crops like jowar, castor, 
arhar. cotton, etc. are late matu
ring and frequent occurrence of 
drought results in crop failures. 
Almost the total absence of the prac
tice of fertiliser application and 
plant protection measures and the 
tradition of growing such crops only 
under low populations imposed fur
ther limitations in realising higher 
yields even in years of relatively 
well distributed rainfall. Thus, apart 
from the limitations imposed by low 
and uncertain moisture levels, the 
missing links in elevating and stabi
lizing yields of rain~fed agriculture 
have been non-availability of suita· 
ble varieties, the maintenance of 
optimal plant populations and the 
lack of application of fertilizers and 
pesticides. 

VARIETAL IMPROVEMENT 
FOR A SUCCESSFUL GENETIC 

RELATIONSHIP WITH 
CLIMATE 

General emphasis in dry farming 
research has been on soil and water 
conservation measures which formed 
the major ingredients of recommen
dations for elevating yield levels of 
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such areas. Analysing the problems 
of crop production in the low rain
fall rabi areas of Rayalaseema region 
in A. P., Krishnamurty (1968) felt 
that the traditional and orthodox 
practices like bunding and fertiliza
tion proved ineffective in improving 
yield levels and the weakest link in 
the chain of factors affecting pro
duction was the crop varieties in 
vogue. 

An ideal variety is one which 
combines high yields with stability 
of performance over several environ
ments. Some of the recent deve
lopments in varietal improvement 
are of particular significance to dry 
farming. The consistency of yield 
performance of the Sorghum Hybrid 
C S H 1 has belied the general belief 
that the hybrids are for favourable 
environmental conditions only. C S H 
1 has become very popular under 
extreme moisture stress in the Bellary 
district of Mysore state as a result 
of organised extension effort and 
has attracted public attention. Simi
larly, the bajra hybrids HB I and 
HB 3, the new early castor variety 
Aruna, short duration varieties of 
arhar and mung, several varieties of 
wheat, cotton, etc., could provide 
the base around which a new packa
ge of dry farming practices could be 
built up to elevate and stabilise the 
production levels of most crops. A 
list of improved varieties is appen
ded. Earliness coupled with hybridity 
as in the case of Sorghum and bajra 
hybrids, seem to confer an advan
tage with respect to fitness under 
environmental stress. Taking into 
account the mean evapotranspiration 
during a given season and based on 
the fact that no moisture is needed 
by the plant once it enters the matu
ration phase, the duration of suita
ble varieties could be computed for 
purposes of breeding varieties of 
suitable maturity and this in itself 
would provide an insurance and 
minimise the risk factor. 



Thus, the ability of the genotypes 
to adapt to random and cyclic clima
tic fluctuations is inherited. Besides, 
agronomic limitations, the factors 
contributing to adaptive flexibility 
include basic efficiency of photosyn
thesis under different light, tempera
ture and moisture regimes, the dis
tribution of assimilates between seed 
and stalk and the developmental 
mechanisms for drought resistance 
aU of which can be genetically 
manipulated. With an uncertain 
monsoon, the sowings are frequently 
premature or delayed and in either 
case face specific problems. While 
breeding varieties for such condi
tions, inbuilt flexibility though vari
ous buffering mechanisms and resis
tance to prevalent pests and diseases 
could result in stability of production. 

ENVIRONMENTAL CONTROL 
THROUGH PACKAGE OF DRY 

FARMING PRACTICES 

Dry farming has always been 
treated as subsistance farming. In
tensive cultivation approach has 
been conspicuously absent. No 
convincing data on response to fer
tilizers was available and fertilizer 
application was not encouraged ; low 
seed rates were consciously popula
rised ; plant protection was consi
dered a luxury. A new agronomy 
has, therefore, to play an active 
role if we are to elevate the yield 
levels of these regions. 

Soil and moisture conservation 
The available know how on the 

various means of soil and water 
management should be put to best 
use at the field level through provi
sion and popularisation of the neces
sary equipment needed. Details are 
not . discussed since there may be 
several papers on these aspects. 

Stand establishment 
UD;iform stands are a pre-requisite 

for h1ghyields. The moisture utili
sation efficiency (MNE) under our 

rain-fed farming h.as always been 
low and never fully utilised. Pro
blems of germination and seedling 
mortality further aggravate the 
situation and could be ameliorated 
through the use of good treated 
seed, suitable sowing equipment 
and plant protection, where neces- · 
sary. 

Fertiliser application and plant 
protection 

There has been a general feeling 
that fertilization of dry Jand crops 
is uneconomic. The poor response 
of the earlier varieties, lack of equip
ment to place the fertilizer in re)a~ 
tion to seed and want of moisture in 
top soil when late rains fail for rabi 
crops, are some of the factors respon
sible for little enthusiasm. The new 
varieties mentioned have all demons
trated response to fertilizer appli
cation. The grains yields of hybrid 
jowar and hybrid bajra were demons
trated to be 3-4 times more per kg. 
of nitrogen in comparison with 
locals. Most of the high yielding 
varieties presently available are 
fortunately of short-duration non
lodging and fertilizer respJnsive. 
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Broadcast application of fertilizer 
is frequently ineffective and is not 
available unless moved into the root 
zone by rain or irrigating water. 
Placement of fertilizer in relation to 
seed increases the response many
fold. Foliar feeding c~uld also be 
useful in many instances. 

During the rabi season if the late 
rains fail, application of even a basal 
dose of fertilizers gets frequently 
ruled out. If sowing dates are 
advanced with a possible rainy period 
ahead, this would fecilitate appli
cation of a heavy dose of basal 
application of Fertilizers. Some 
more rain could be anticipated 
during early growth period and there 
would also be a possibility of top 
dressing. Studies in the Rayalaseema 
region of Andhra Pradesh revealed 



that advancing planting dates of rabi 
jowar and rabi cotton resulted in 
substantially increased yields, but the 
.available varieties were most suscep
tible to shoot fly or Jassids during 
.this period. This limiting factor is no 
longer unsurmountable since power
ful chemicals like carbofuran can 
control shoot fly of Sorghum even 
with seed treatment. Thus, one way 
to stabilise yield levels of scarce 
rainfall areas is to adjust planting 
dates in such a way that at least 
some rains could be received during 
crop growth. This coupled with 
plant protection and the feasibility 
of effective fertilizer application 
could raise yield levels. 

INTENSITY OF CROPPING 

In planting to stabilise yield levels 
of rain-fed crops it is necessary to 
.increase the intensity . of cropping 
in areas with good assured rainfall 
through practice of relay and double 
cropping patterns and to develop 
alternate cropping systems that could 
stand the stresses of an ill distribu
ted monsoon in areas of scanty 
rainfall. 

The tank-fed areas and areas where 
traditionally long duration varieties 
of 5-6 month duration are cultivated 
could be considered for increasing 
the intensity of cropping. Under 
the tank-fed areas where . rice plan
tings are possible only in September, 
an early upland crop of mung, 
hybrid bajra or hybrid jowar are 
feasible. Alternatively, rice could 
be planted as a drill sown crop, 
irrigated subsequently, and a 
second crop is feasible after 
harvest of rice. In long duration 

. Kharif area two crops in a season 
hybrid bajra and hybrid jowar to be 
followed by gram or linseed or any 
other crop is feasible. In the wheat 

· belt, a kharif crop can be taken 
under rain-fed conditions. Similarly, 

. in the single cropped rabi areas 
· where plantings begin in September-
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October, an early kharif pulse crop 
is possible. The Setaria-cotton relay 
cropping is a good example of a 
relay system under rain-fed farming. 
Several alternative and specific 
~ystems could be considered for each 
of the regions. In areas with c~nsis
tently low rainfall, efforts should be 
made to raise a good single crop 
with reasonable yield levels. Forage 
crops and perennials could find a 
place in appropriate areas. 

INTEGRATED APPROACH 

The agricultural fortune of India 
has so far been primarily regulated 
by weather. Whenever rainfall 
failed, crops withered and conse
quently, even before the current 
population explosion, we have had 
famines in 1770, 1784, 1802, 1824, 
1837, 1860, 1865, 1868, 1875 and 
1876. While in all regions weather 
is subject to fluctuation, perhaps in 
no other habitat is an organism 
subjected to such rigorous and 
aberrant climatic conditions as in 
tile arid regions. These extreme 
conditions make the m:magement of 
arid regions and the research needed 
for the s::mnd use of them, a unique 
and challenging problem. The 
experience gained in countries like 
Australia, Israel and the United 
States m1kes it abundantly clear 
that science can help us to mitigate 
and even avoid the effects of aridity 
and drought. Making the desert 
bloom is now accepted as a realistic 
aim. Control of water from the time 
it falls on the earth until it reaches 
the root zone of the crop can now 
be attempted in a scientific manner. 
Various steps can be devised to 
forge new patterns of soil - plant
water-man relationships, so as to 
enhance the income potential of 
farms in dry areas. The rapid 
progress now taking place in weather 
forecasting would open up altogether 
new possibilities in the modification 
of the weather. New cropping pat-



terns designed to enable the plants 
to escape drought can be evolved by 
the combined use of weather models 
and genetic engineering techniques. 
Research in these fields in ·our 
country is not only important for 
increasing production in the drought 
areas but is also vital for the econo
mic upliftment of the people living 
in such areas and for banishing 
unemployment and underemploy
ment. 

Integrated application of available 
knowledge is the need ofthe hour, 

the variety together with soil and 
water conservation and management 
measures, fertilizer and insect control 
schedules together with the necessary 
equipment for effective and timely 
operations, adjustments in planting 
times, alternate crops and cropping 
systems could all provide the neces
sary package to stabilize the yield 
levels of dry land farms around 
2,000 kg. of grainfha as against the 
existing 200-500 kg.fha for most 
crops. The soil conservation centres 
could become integrated crop im
provement centres. 



IMPROVED VARIETIES FOR RAIN-FED CONDITIONS 

Crop Variety 

Wheat Kalyan Sona 
(T. aestivum) 

" 
, 

HD 1467 

HD 1467 

, (T. durum) HI 6-23 

" 
A9-30-l 

, (T. aestivum) NI 5439 

Barley RS.6 

IB 226 

Jowar CSH 1 

Recommendations 

A variety found suitable for cultivation 
under rain-fed conditions all over the 
country, besides being suitable for 
high fertility and irrigated conditions. 

Suitable for cultivation in the rain-fed 
areas of M. P., Gujarat, South· 
eastern Rajasthan. Consistently out
yielded the local check over a period 
of 3 years in the all India wheat 
Coordinated Trials. The variety has 
attractive amber grains. 

Suitable for cultivation in the rain-fed 
areas of central India. Consistently 
found superior to the local variety 
in the trials conducted during the 
period 1966-69. The variety has 
attractive bold amber grains. 

Another durum variety found suitable 
for cultivation in the black cotton 
soils of central India, having low 
rainfall. 

A variety developed by the Maha
rashtra Agriculture Department and 
was found consistently superior to the 
local in the rain-fed areas of Maha
rashtra, Mysore and Andhra Pra
desh. 

This variety on an average gave 19% 
more yield over the local check, in 
the trials conducted under rain-fed 
conditions of central India, during 
1966-69. The variety was attrac
tive bold grains. 

Another promising variety for the 
rain-fed areas of central India. The 
variety gave 15% more yield on an 
average over the best control, during 
the period 1966-69. 

Kharif areas all over the country 
with a rainfall of 20-25" ; known 
for stress conditions ; grow with 
recommended package of practices. 
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Crop 

Jowar 

Bajra 

Maize 

Oilseeds 
Castor 

Variety 

Swarna 

~ecor.nr.nelUfations 

Kharif areas all over the country with 
a rainfall of 25-30" ; Swarna has 
done particularly well in black soil 
areas of M.P., Mysore and parts 
of Maharashtra ; package of prac
tices essential. 

Expl. Hyb. 
2219xiS 3691 
(now under pre-re
lease multiplication 
by the NSC) do 

M. 35-1 

H.B.l 

H.B. 3 

H.B.4 

Ganga 5 

Vikram 

Others 

A.runa 

~abi areas of the Deccan in the States 
of Maharashtra, Mysore and A.P. 
Early sowing in mid September. with 
carbofuran treatment of the seed and 
adequate fertilisation. 

Low rainfall areas all overthe country. 

Limited rainfall areas in Rajasthan, 
Gujarat, South India etc. package 
of practices essential. 

Areas·with assured rainfall with the 
recommended package of praot:ices. 

Earliest hybrid available with wide 
adaptability ; could be grown under 
rain-fed conditions in areas where 
about 30" of rain is received during 
crop growth with the recommended 
package of practices. 

Earliest composite available and has 
bassi the rain-fed open pollinated 
variety in its parentage ; could be 
grown as a rain-fed crop, with 
recommended package of practices. 

Other released hybrids are also compa
ratively better than locals if the 
recommended inputs are given. 

Chalka soil areas of Telangana. Early 
and matures in 150 days against 240 
days for earlier varieties. Superior 
in yields to available varieties besi
des some insurance ~gainst drougat. 
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Crop 

Seffflower 
Sesame & 
Groundnut 

Pulses 

Cotton 

Variety 

Gujarat 
Hybrid 

Available 
varieties 

Early 
selections 
of Arhar 

Early 
selections 
of Mung 

PRS-72and 
new early, clus
tered boll 
varieties 

Available 
varieties 

Recommendations 

Earlier than Aruna and stands stress 
conditions. 

Need attention from agronomic view 
point. 

Stress areas all over the country. 

To enable double cropping under 
rain-fed conditions 

Take less than 120 days, synchronised 
boll development and greater possi
bility of increasing plant popula
tion. 

Emphasis on fertilisation and other 
agronomic aspects to raise produc
tion of available varieties. 
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CULTIVATION OF 
CEREAL CROPS 
IN INDIA 

DR. G. R. REDDY 
Agricultural Adviser, 

Escorts Limited, 
Faridabad (Haryana) 

Cereal grains dominate agricultural 
production in any country because 
they directly or indirectly provide a 
large portion of the human susten
ance. Many people in the rice 
growing States in our country 
depend almost entirely on rice for 
their subsistence. The inhabitants 
of some countries depend primarily 
on maize, rye barley, sorghum or 
millets for their main staple food. 
But the large percentage of world 
population subsists on either wheat. 
rice or maize. Cereal grains popularly 
cultivated in India are Rice, Wheat, 
Barley, Maize, Sorghum (Jowar), 
Pear Millet (Bajra) and Finger Millet 
(Ragi). These crops, also known 
as food grain crops, dominate Indian 
Agricultural Production because : 

(a) These are main items of diet. 

(b) Cheap source of Calorie . 

The Production of these food 
grains in our country was insufficient 
to feed the entire population since 
the per acre yield is among the 
lowe tin the world. So, a production 
explosion has become the need of 
the hour to meet the needs of the in
creasing population in our country . 
ln recent years, a spectacular achieve-
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ment in the production of food 
grains was noted and one could 
hope to achieve a break-through in 
Indian Agriculture. Thanks to the 
new high-yielding varieties of crops 
developed by our Scientists which 
played a key role in tepping up 
production. Now one can be 
optimistic that the release of the e 
high-yielding varietie and the trend 
in increased production will not 
only solve the food problem of the 
teaming millions but also will have a 
bearing on the economy of the 
farmers which ultimately will result 
in the change in the attitude of the 
farmer from conservative and subsi -
tence farming to modernization and 
productive farming. 

Climatic factors mostly deter!Tiine 
the areas in which the above crops 
are grown economically. Wheat, Bar
ley, Rye, Oats are generally grown 
in north, north - we tern, central 
India and other coo ler parts of the 
country, where a Rice, Jowar. 
Bajra and Ragi are important cereals 
grown in coastal areas and south 
India. Of the cereal , rice is be t 
adopted to the high rainfall areas of 
India. Conditions such a hot moi t 
climate and availability of wide areas 
of levelled land and i rrigatecl 



facilities are favourable for rice 
e'Jltivation. Crops like Jowar, Bajra 
and Maize that are also grown 
under hot moist conditions can com
pete with rice only in low rainfall 
areas. 

The article describes in detail cul
tivation practices of high-yielding 
cereal crops in easy-to-understand 
style to serve as a useful guide to 
all those engaged in food produc
tion. 

RICE 

i. Adaptation 

Cultivable in flooded, lowland, 
upland, deep water & saline condi
tions. Warm temperature and suffi
cient moisture is essential. It can 
be grown from below the sea level 
to an elevation of 8,000 feet. It can 
thrive between 45°N and 40°S. But 
highest yields are obtained between 
30°S and 45°N of equator. 

ii. Climate 

1. Requires temperature of 20°C 
to 37'5°C for optimum growth 
during the growing season of 
4 to 6 months. 

2. Needs more water than any 
other cereal crop (8 to 35 acre 
inches) 

3. High rainfall is essential to 
cultivate the crop in uplands. 

4. Drought tolerance is less than 
that of other millets. 

5. High humidity, and continuous 
drizzling of rain multiply the 
pest hazard. 

6. High wind velocity in flowe
ring time results in more white 
ears (Maximum of 27 MPH). 

7. In cooler areas, the adverse 
effect of low water temperature 
can be offset to some extent 
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by an increase in water depth 
to about 4 inches. 

8. Favourable humidity ranges 
for early and late varieties are 
83 to 85% and 67 to 68% res
pectively. 

iii. Soil Types 

I. All types of soils are suitable. 

2. Soils having about 70% clay 
and silt particles are best. 

3. The optimum pH is 6·5 and 
may range from 4·0 to 7·5. 

4. Acidic soils present a poor 
root growth, considerable 
floret sterility and low grain 
yield. 

5. Saline and Alkali soils do not 
favour good returns. 

6. Heavy & shallow soils require 
surface drainage. 

7. Light soils require an imper
vious sub-soil to retain much 
water in the field. 

8. Peaty soils require heavy appli
cation of phosphorus, potas
sium and sometimes other 
mineral elements. 

9. Optimum cation exchange 
capacity to get maximum grain 
yield is about 20 m. e./100 
grams. 

iv. Physiology 

(a) Nursery Period 

I. Dormancy period of seed vari-. 
es from 1 day to 4 months. 

2. Optimum temperature for ger
mination is 29·5°C. Seed ger
minates from 5"5° to 47°C. 

3. Germinates in typical soils 
when the soil moisture content 
is about 27% or more. 



4. Rice requires less free oxygen 
supply for germination than 
other cereal seeds. 

5. Seedlings can be kept alive 
under water for about 50 
days. 

6. Rice, sown on the surface soil 
submerged with water, germi
nates best. If the seed goes 

deep in the soil more than 4 
em., no seedling emerges out 
because of poor supply of 
oxygen. 

7. Cool hours of the day (mor
ning and evening) are best for 
sowing the seed as the cool 
water contains more of 
dissolved oxygen than the 
warm water. 

The rice crop "Padma" recommended for certain areas of 
West Bengal and Assam 
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(b) After Transplanting 

( i) Temperature : 

I. Optimum temperature repor
ted in . Japan for maximum 
tillcring is 32 to 34°C. Hence 
the tillering is high in the case 
of summer varieties. 

2. Temperature for blooming is 
26·5°C to 29·5°C for all varie
ties. 

(ii) Photoperiodism : 

I. Marked difference is found in 
response to different photope
riods. 

2. Photo-sensitive, photo-insensi
tive and weekly photo-sensitive 
varieties are common in 
cultivation. 

3. Short photoperiods (4 :- 12 
hours) generally hasten the 
floral initiation and heading, 
while long photoperiods (13-24 
hours) tend to prolong the 
vegetative period. 

4. The optimal photoperiod for 
floral initiation appears to vary 
between 9 and 12·5 hours and 
8 hours photoperiods are detri
mental to early varieties which 
delay the panicle, emergence 
and reduce grain yield. 

v. Water Requirement 
1. Methods of CultiYation 

(a) Upland or Non submerged 
Rice 

I . Even if irrigation water is not 
available, rice can be grown 
in uplands receiving more than 
40 inches of annual precipita
tion. 

2. The yield, however will be less 
than the crop grown in low 
lands. 

3. Weed problem is too much in 
upland rices when compared 
to low rice. 
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(b) Low Land or Submerged Rice 

I. A C:)nstant waterlevel is main
tained in the field with proper 
inlet and outlet of water. 

2. Continuous miantaining of 
, water level in flowering and 
milk stage is essential. 

3. Consumes m:>re water than 
any other crop. 

4. Becomes a problem in ill drai
ned soils. 

(c) Semi-wet Rice 

I. Practiced in areas where the 
water is assured from later 
half of the growing period of 
rice. 

2. Long duration varieties of 6-7 
months are sown. 

3. Seed is drilled or broadcast 
directly as other rairi-fed crvps. 

4. Field is flood~d continuously 
with water from 2-3 months 
after sowing. 

5. The practices are similar to 
upland rice upto 3 months old 
and later similar to low land 
rice. 

(d) Deep Water Rice 

l. Varieties capable of elongating 
culms rapidly to keep the tops 
above the water surface are 
sown under such conditions. 

2. Such varieties may even 
elongate from 6-15 feet or 
above. 

3. The seed is sown directly 
before the flood season and 
the rice is harvested by hand 
from boats. 

( i) Quantity of Water : 

1. In monsoon season it' requires 
less water. 



2. Draining at the time of maxi
mum tmering stage contributes 
high yield. 

3. The average depth of water 
requirement is 3 to 4 em. stan
ding water. 

4. The water consumption in a 
light soil is relatively more 
than a heavy soil. 

5. The water consumption is 
relatively high in initial seed
ling stage, blossom period and 
dough stages. 

6. The total water requirement 
varies from 38 to 75 hectare 
inches. 

{ii) Quality of Water: 

1. Water with salt content of 600 
ppm is injurious to rice and 
the grain yield reduction at 
600 ppm and 1 ,300 ppm is 25 
and 70 per cent respectively. 

2. Older plants relatively tolerate 
high salt content than the 
young seedlings. 

3. Rice grown on clay soils may 
not be injured by salt water to 
th~ same extent as on lighter 
soils, because less water is 
used and less is lost by see
page. 

4. When irrigated with water 
containing salt content of 850 
ppm it adds 3 tonnes of salt 
per acre. 

vi. Cultural Practices 
Land preparation 

1. Seedbed preparation can be 
started by ploughing with 
tractor or animal power or 
hand spading. 

2. Secondary tillage is done by 
working disc harrows or hoes 
or puddlers. 
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3. Direct puddling (ploughing the 
~and under water) is practiced 
1~ some parts of India, ploug
hmg and then puddling is prac
ticed in other parts of the 
country. 

4. Building (Trimming and Str
engthening) of bunds is prac
ticed in low land rice. 

5. Levelling with a plank is pre
dominant in bunded low land 
so that water is spread uni
formly in the field. 

,·ii. Seeding Practices 

(a) Methods of sowing 

( 1) Direct Sowing : 

(i) Broadcasting. 

(ii) Drilling with seed drill. 

(iii) Dibbling behind country 
plough. 

(2) Transplanting : 

(i) Random transplanting 
(Popular Method). . 

(ii) Row transplanting. 

(iii) Double row transplan
ting. 

(b) Spacing 

I. Varies with varieties. More 
spacing for long duration 
(20-'-25 em. x 10-15 em) and 
less spacing for short duration 
varieties (15 em x 10 em) 

2. High plant density for high 
yielding varieties. 

(c) Seed Rate 

I. Heavy seed rate (110 - 140 
kgfha.) is adopted for broad
cast method and a lower seed 
rate of 90-100 kgfha. is used 
in drill method and 60 to 80 
kgfha. for dibbled sowing. 



2. Seed rate is minimised in 
transplanting method. About 
40-80 kgs. of seed is used to 
transplant a hectare. A quan
tity of 40 kgs. of certified seed 
is sufficient in the case of high 
yielding varieties for one hec
tare. 

(d) Sowing Seasons 

(i) Summer: April- May. 

(ii) Monsoon: June-July. 

(iii) Late Monsoon : August
September. 

(iv) Winter: December 
January. 

(e) Seedling Production 

(Nursery) : 
(i) Dry nursery. 

(ii) Semi-wet nursery. 

(ill) Wet nursery. 
(iv) ' Dapog' nursery. 

(f) Age of Seedling 

(i) One week for one month 
crop period. 

(ii) In case, the planting is 
delayed, restricted water 
supply to the nursery pre
vents further tillering in 
the nursery itself. 

viii. Fertilizers 

1. Addition of organic matter and 
Farm Yard Manure improves 
the water holding capacity of 
light soils. 

2. Traditional varieties Jodge to 
higher dose of N. whereas 
dwarf photo-insensitive varie
ties respond well to high do e 
of fertilizers. 

Doublr. row planting in paddy areas method for increased yields! 
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3. Grain yield response to pho
sphate is spectacular in low 
phosphate soils. 

4. Full dose of P & K must be 
applied in the last puddling. 
However the response to split 
application of K may be signi
ficant in light soils. 

5. Two split applications of N is 
a general rule for heavy soils 
where as 3 split applications 
of N to light soils, viz. 

(i) Basal. 

(ii) TiJiering. 

(iii) Panicle initiation. 

6. Rice absorbs N better in am
monica! form and takes more 
quantities of N. 

7. The response to K is limited 
in most Indian soils, but the 
increase in grain yield is signi
ficant in light soils. 

8. The response to micro nutri
ents, either applied in foliar 
spray form or direct to the 
soil, has got little scope to in
crease the grain yield except 
where the soil, is deficient in 
micro-nutrients. In certain so
ils the response to Zinc appli
cation appears to be significa
nt in case of high yielding 
varieties. 

9. Calcium application to acidic 
soils reduces the floral sterility. 

10. Blue-green algae fixes the at
mospheric N in rice fields. 

1 1. The rice plant requires high 
quantity of Manganese and 
has high tolerance to it. In 
submerged soils (Flooded rice 
fields) the availability of Man
ganese is free and if organic 
amendments are applied in 
large quantities the uptake of 
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Iron increases and reduces the 
availability of Manganese and · 
thus reduced yield. 

12. Different doses of NPK are 
recommended for each cate
gory of soil by different State 
Departments of Agriculture. 
The following are general re
commendations. 

Fertilizer .re-} N 70-l40 kg/ha. 
comm.endat~on p 45_ 75 k /h 
for Htgh Ytel- g a. 
ding Varieties. K 35- 70 kg/ha. 

13. Application of N in flowering 
stage increases the protein con
tent of the grain and not the 
grain yield. 

ix. Weed Control 

(a) Cultural Methods 

I. Weed infestation is severe tn 
upland rice. 

2. If planted in rows, interculti
vation is done with push hoe 
or if drilled, with the same 
seed drill. 

(b) Chemical Methods 

1. Sodium or amine form of 2,4-
D application 20--30 days after 
transplanting reduces the bro
adleaved weeds. 

2. Stam-F 34 application @ 3 
kg/ha. sprayed 2-4 weeks after 
sowing, or mixing one litre of 
stam F-34 in 3% urea solution, 
controls weeds in rice fields. 
For dicot weeds, t kg. of stam 
F-34 and t kg. of MCPA 
spray 3-4 weeks after trans
planting gives good results. 

3. Weedicide application should 
be done after draining the field 
and allowing the land to dry 
for two to three days after 
spraying. 



x. Harvelting & Threshing 

t. Harvesting is done by cutting 
the shieves with sickles. Rea
per binders and combine har
vesters are being tested at pre
sent in rice harvesting. 

2. The cut shieves are allowed to 
dry in the field itself for some 
days and then transported to 
the threshing yard in the con
ventional method. 

3. The shieves are hand threshed 
or threshed by Japanese 
thresher or by running the 
tractor over the shieves on 
a level ground. 

4. The grain is then dried and 
winnowed. 

xi. Yield 

t. The size of grain, number of 
grains, length of the panicle, 
number of productive tillers, 
efficiency to N application, 
non-lodging co-efficient, resis
tance to pests and diseases are 
important plant characters 
which contribute to grain 
yield. 

2. Dwarf varieties give more yield 
as compared to locally impro
ved and traditional varieties. 

3. Usually summer varieties give 
more yield. 

4. Rice grown in upland gives 
less yield than the crop grown 
in low land conditions. 

5. All India average grain yield 
1968-69 : 10·76 Q/ha. 

National demonstration grain 
yield 1969-70: 

Average: 55·37 Q/ha. 

Maximum: 128·00 Qfha. 
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xii. High Yielding Varieties 

1. Taichung (Native) 1 

Dwarf Indian variety, native. of 
Taiwan. Cosmopolitan in adaption. 
Photo-insensitive. Highly responsi
ve to heavy manurial doses. Suscep
tible to bacterial leaf blight. Dura
tion: Kharif season 115 to 120 
days; Winter seaso:a 135 to 140 
days, yields more in summer. Grain 
yield: 5,000 to 6,000 kgfha. Crop
ping area in all parts of the country 
dwindled due to poor grain and 
cooking quality. 

2. IR-8 

A dwarf and photo'-insensitive va
riety. Released from Phillipines. 
Matures in 135 to 140 days. Grain 
yield: 6,000 to 7,000 kg/ha. Seed 
bold and semi translucent. Cooking 
quality fair. Susceptible to -bacte
rial leaf blight, tungro virus and 
blast diseases. Suitable for entire 
country. 

3. Jaya 

High Yielding than IR-8. High 
response to heavy doses of fertilizers. 
Matures earlier by 10 days than IR-8 
i.e. 125-130 days duration. Cosmo
politan in adaption except Kashmir 
valley, Himachal Pradesh and Hilly 
regions of Uttar Pradesh, West 
Bengal and Assam since it is thermo
sensitive. Grain Yield: 6,500 to 7,500 
kgfha. 

4. Padma 

Matures in 105-115 days. Grain 
quality superior to Taichung (Nati 
ve) 1, Jaya and IR-8. Yield pot
ential is 8% less than Taichung (Na
tive) 1, Adapted to all places except 
hilly and Kashmir Valley areas. Sus
ceptible to Tungro Virus and not 
suitable to Bihar, Coastal Andhra 
Pradesh in Kharif season, summer 
crop of Bihar and Boro crop of West 
Bengal and Assam. 



s. Hamsa 

Released in Andhra Pradesh. A 
cross between T (N) 1 and HR-12. 
Suitable in areas of cold tempera
tures also. Photo-insensitive dwarf 
variety matures in 110 to 130 days. 
Long sl~~der gra~n ~ith market 
acceptability. Gram Y1eld: 5,000 
to 5,500 kg/ha. 

6. Pankaj 

Suitable for late sowing in kharif 
season of South Tanjore in Tamil 
Nadu, Krishna, Godavari Delta in 
Andhra Pradesh, Eastern Madhya 
Pradesh, Orissa and West Bengal. 
Matures in 140-150 days. Grain 
long bold. Average grain yield : 
4,500 to 5,000 kgjha. Cooking qua
lity acceptable. Moderately resistant 
to bacterial leaf blight and mode
rately susceptible to stem borer. 

7. Jagannatb 

Adaptable to Orissa, South 
Eastern Madhya Predesh., Coastal 
Andhra Pradesh, West Bengal low 
lying water logged areas. Matures 
in 140 to 170 days. Grain medium 
slender with good cooking quality. 
Grain yield : 4,000 to 4,500 gk/ha. 
Moderately resistant to bacterial leaf 
blight and moderately susceptible 
to stem borer. 

8. Annapurna 

Released in Kerala. A cross bet
ween PTB-10 and T(N) I, A dwarf 
photo-insensitive variety with red 
Kernals. Matures in 95 to 105 days. 
Grain yield : 5,000 to 5,500 kg./ 
hectare. Cooking quality superior 
to T(N) 1. 

9. Karuna 

Released in Tamil Nadu to replace 
the lodging ADT -27 variety. Lodging 
coefficint negligible. Matures in 110 
to 120 days. Suitable for May plall
ting. Grain Yield ; 5,000 to 5,500 
kg.fhectare. 
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10. Sabarmati 

Adaptable to Delhi, Haryana, 
Western Uttar Pradesh, Bihar, 
Ch.ambal Canal area in Rajasthan 
and Madhya Pradesh. Cross between 
T(N) 1 and Basmati. Photo-insensi
tive, matures in 110 to 120 days. 
Grain Yield : 4,000 to 5,000 kg.jha. 
Non-cohesive after cooking. Reac
tion to bacterial leaf blight is similar 
to IR-8 and Jaya. 

11. Jamuna 

Similar to Sabarmati in adaption. 
It is also a cross between T(N) 1 
and Basmati. Matures 7 to 10 days 
earlier than Sabarmati. Long slender 
grain with no scent, non-cohesive 
after cooking, slightly less yielder 
than Sabarmati. Similar to Sabar.:. 
mati in pest and disease tolerance. 

12. IR-20 

It is a cross between IR-262 and 
TKM-6. Recommended for cidtiva
tion in East coastal areas, and Assam 
for monsoon season. Weekly 
photo-sensitive in both the seasons. 
Matures in 120-140 days. Moderate 
response to nitrogen. Tends to 
lodge at higher levels of fertilizers. 
Moderate resistance to tungro virus 

· disease. Less resistance to stem 
borer than TKM-6. Medium slender 
translucent grain with high. yield 
potential. 

13. Bala 

Developed at Central Rice Rese
arch Institute, Cuttack. It is a cross 
of N-22 and Taichung Native-1. 
Plant height is 95 to 100 ems. lea
ves upright. It is drought resistant. 
non-shattering with seed dormancy 
of 5 to 7 days. The· variety is short, 
bold grain type with good cooking 
quality. It is drought resistant, sus
ceptible to blight, moderately resis
tant to blast, susceptible to gall
midge and moderately susceptible to 
stem borer. Maturity 100 days in 



transplan6ng and 85 to 90 days in 
direct sown conditions. Yield 
potential 35 to 40 Qfhectare. The 
variety is suitable for non-irri
gated areas of Uttar Pradesh, Bihar, 
Orissa, West Bengal and Assam. 

14. Krishna 

Developed at Central . Rice Rese
arch Institute, Cuttack. It is a selec
tion from the cross of GEB-24 and 
Taichung Native-!. It has plant 
height of 85 to 90 ems. profuse 
tillering and shows high photosyn
thetic efficiency. The grains are 
medium slender. The cooking qua
lity is good. The variety is blast 
resistant helminthosporium resistant. 
It is moderately susceptible to blight, 
moderately resistant to stem borer 
and susceptible to gall-midge. Dura
tion is 115 to 130 days. The variety 
is suitable for the Tarai area of 
Uttar Pradesh, part of Madhya Pra
desh and Gujarat. 

15. Ratna 

Suitable for growing in Tamil 
Nadu, Andhra Pradesh, Punjab, 
Uttar Pradesh (Tarai), Assam, West 
Bengal, Madya Pradesh and Orissa. 
It was developed at C.R.R.I., Cut
tack, from the cross of TKM-6 and 
IR-8. Plant height of 75 to 80 ems. 
with erect leaves. Highly resistant 
to lodging. It can tolerate drour,ht 
and highly responsive to fertilizers. 
The variety is resistant to blast, leaf 
blight and helminthosporium, stem 
borer, and moderately resistant to 
gall-midge. Maturity 105 to 110 
days. Due to short duration it can 
be included in multiple cropping 
pattern. 

16. Vijay 

Developed at C.R.R.I., Cuttack, 
It is a selection from the cross bet
ween T -90 and IR-8. Plant height 
80 to 85 ems. with erect leaves. 
Resistant to lodging and shattering, 
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good tillering and photoinsensitive. 
It has short, bold, long grains. It is 
highly responsive to fertilizers. The 
veriety is resistant to tungro virus, 
blast, stem borer, susceptible to bac
terial leaf blight and gallmidge. It 
is superior to IR-8 in yield and 
matures in 135 days. Suitable for 
growing in West Bengal, Orissa, 
Andhra Pradesh, Mysore, Kerala, 
Bihar, Maharashtra and Gujarat. It 
is not adapted where there is short
age of water during the stages of 
plant growth. 

17. Kaveri 

Developed at the Paddy Breeding 
Station, Coimbatore, Tamil Nadu. 
It is a progeny cross between Tai
chung Native-I and TKM-6. Plant 
height 85 to 88 ems. The plant is 
erect, resistant to lodging, frost · and 
drought and high resistance to 
shattering. The grain is short, 
bold, and has a very good cooking 
quality. It is highly responsive to 
fertilizers. Matures in 100 days. 
The variety is susceptible to gall fly 
and blast. Suitable for early plan
ting as in Uttar Pradesh and Tamil 
Nadu. Due to short duration it 
adjusts in multiple cropping pattern. 
Yield 40 to 50 Q/hectare. 

18. Co-34 

Developed at Paddy Breeding Sta
tion at Coimbatore. It is cross bet
ween Taichung Native-} and Co-29. 
Plant height 84 to 87 ems. The 
plant is erect, non-lodging, resistant 
to shattering. The grain is bold with 
good cooking quality. The variety is 
highly responsive to fertilizers. It 
is susceptible to blast and bacterial 
blight. Maturity 110 to 115 days 
and yield potential 40 to 50 Q/hec
tare. Suitable for growing in Ouja
rat, Uttar Pradesh and Tamil Nadu. 
Because of its short duration, it is 
suitable for inclusion in multiple 
cropping pattern. 



xiii. Nutritive Profile 

l. The dwarf varieties are nutri· 
tively better than the local 
tall varieties. 

2. The amino-acid profiles of rice 
are superior to wheat and 
maize. 

3. ADT-27 is the richest variety 
in protein content so far deve
loped in India. 

4. The lysine content in IR-8 and 
Sabarmati are 3·01 and 4'00% 
respectively. 

5. The exotic varieties are inferior 
in grain cooking quality. 

6. The protein content ranges 
from 8 to 14%. 

7. The losses of protein on 
milling is about 11%. whereas 
the losses of fat is 84·6% of 
the total content of grain. 

8. The parboiled rice contains 
more of vitamins (Thiamine= 
2· 57 mg. per gm.) than the 
raw milled rice, (Thiamine= 
0·6 mg. per gm.) 

9. The coarse varieties are suita
ble for popping. 

WHEAT 
i. Adaptation 

Temperate zones are best for 
~heat cultivation. Wheat is grown 
m cool season or at high altitudes in 
hot regions. Warm humid regions 
are congenial to pests and diseases. 
Winter sowing is successful in drv 
subtropical regions. · 

il. Climate 

1. Cool Season is essential 

2. Frost infested areas are uncon
genial. 

3. High temperatures combined 
with humidity may encourage 

the spread of rusts and cause 
a reduction in yield. 

4. Temperature requirements: 

Germi- Growth nation 

Minimum 
Temperature °C 4 3-4 
Optimum 
Temperature oc 20-22 25 
Maximum 
Temperature oc 35 30-32 

iii. Soils 
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1. Well drained medium to heavy 
soils produce good yields. 

2. Soil pH range: 5·0 to 7·5. 

Cultural Practices 

Frequency of irrigation within 
days after sowing. 

iv. Water requirements 

1. 1st irrigation: 20-25 days 
(Crown root initiation stage}. 
2nd irrigation : 40--45 days 
(Tillering stage). 
3rd irrigation: 7Q-75 days 
(Late jointing stage). 
4th irrigation: 90-95 days 
(Flowering stage). , 
5th irrigation: 110--115 days 
(Dough stage). 

2. Frequency and amount of 
water depends on type of soiJ, 
variety and winter rainfall. 

3. Excessive irrigation results in 
water logging and encourages 
powdery mildew. 

v. Land Preparation 

1. Pulverised, weed-free seed bed 
ensures better plant popula
tion. 

2. Fine tilth is obtained by plo~ 
ughing and harrowing with 



country ploughs, blade har
rows, tractor drawn plough 
and disc harrows. 

3. Presown irrigation a week 
·. ahead of sowing ensures good 
germination. 

4. Broadcasting 25 kg. of BHC 
10% dust or 17·5 kg. of chl
ordane 5% dust or 12·5 to 15·0 
kg. of Aldrin per hectare pre
vents infestation by soil inse
cts. 

5. Incorporation of this chemical 
with a harrow helps better kil
ling effect of soil insects. 

6. Levelling the land with a plank 
or a tractor drawn superlevel
ler helps in uniform spread of 
irrigation water. 

vi. Seeding practices 

A. Sowing 

1. Drilling behind a country plou
gh. 

2. Drilling with a bullock drawn 
seed drill. 

3. Tractor drawn seed-cum-ferti
lizer drill. 

B. Seed rate 

100- 125 kg./ha. (Early sown 
crops). 

125- 140 kg.fha. (late sown 
crops). 

C. Spacing 

15- 22·5 em. between rows. 
10 - 15 em. within rows. 

D. Seeding time 

1. Early sowing results in early 
ear emergence without proper 
vegetative phase which conse
quently reduces grain yield. 
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2. If sown late, premature drying 
of plants is visible due to high 
temperature. For such late 
sown crops, selection of short 
duration varieties may reduce 
the adverse effect to some ex
tent. 

3. Dwarf 
Varieties 

Kalyansona 
Lerma Rojo 
P.V. 18 

Probable date 
of sowing 

} 
1Oth to 20th 
November 

Sonora 64 } 
Sonalika 15th to 30th 
Sharbati Sonora November 
Sonalika R.R.21 

Yii. Fertilizers 

1. Nitrogen requirement is heavy. 
About 100 to 120 kg. of Nfha. 
in case wheat is sown after 
Jowar, Maize, Bajra, other 
cereal crops and 80 kg. of 
N fha. if sown after legumin
ous crop or fallow. 

2. Nitrogen increases yield, pro
tein content, and sedimenta
tion value. 

3. Half the dose of N is applied 
as basal along with full dose 
of P & K and other half is 
applied just prior to first irriga
tion. 

4. 50 to 60 kg. of P 2 05 /ha. is re
quired to have a better yield 
in low phosphatic soils. 

5. 40-50 kg. of K 20/ha. may 
increase the grain yield if 
deficient in potash content. 

6. If the soil is tested, recommen
dations should be followed. 

Yiii. Weed Control 

1. Cultural Practices 

Removing the weeds by hand 
reduces the struggle for · existence of 



Farmers happy with their Wheat harvest 

the plants and utilizes the plant 
nutrients effectively. 

2. Chemical Control 

(i) 1·2 kg. of a. e. 2-4-D 
dissolved in 700 litres of 
water is sprayed 4 to 6 
weeks after sowing in one 
hectare of the cropped 
land. 

(ii) Avoid spraying of 2·4-D 
before and after this period 
helps in preventing mal
formation of earheads. 

(iii) Spraying with a low 
volume sprayer operated 
by a tractor will be more 
effective. 

ix. Harvesting and Threshing 

1. Harvesting in time helps m 
preventing grain losses due to 
shattering, birds and rodents. 

2. Grain yield varies with varietes. 
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3. Threshing is done by olpad 
threshers or power threshers 
or thresher-cum-winnowers. 

x. Nutritive Profile 

1. The protein content varies from 
11% to17%. 

2. The triple gene dwarfs of U.P. 
301 {16%) and Hira (14%) are 
richest varieties of wheat relea
sed so far in India, with regard 
to protein content. 

3. Amber coloured grain is prefer
red in the market. 

4. Chapati making quality is an 
important factor in breeding 
good varieties suitable to 
Indian conditions. 

xi. High Yielding Varieties 

1. Sonalika 

This variety is a selection from 
wheat variety · no. 308 · introduced 



from Mexico and is a single gene 
dwarf. It was released by Indian 
Agricultural Research Institute, New 
Delhi, in 1967. This single gene 
dwarf takes about 125 days to mature 
and is suitable for normal to late 
sowing. The grain, in appearance 
Chapati making qualities, and resem
bles Indian Varieties. It is modera
tely resistant to leaf rust and under 
adverse conditions there could be 
some damage due to lodging. U.P. 
Agricultural University has purified 
and improved this variety into Sona
lika RR-21. Yield upto 70 Q/ha. 

2. Kalyan Sona : 227 

It is an amber seeded, rust resis
tant selection with uniform plant 
type and grain characters. It is an 
improvement over S-227 and matures 
in about 135 days. This 2 gene 
dwarf is resistant to loose smut and 
I eaf rust. It resembles Indian varie
ties in grain appearance and Chapati 
making qualities as it is amber hard 
grains. Yield upto 84 Q/ha. 

3. Cbhoti Lerma : Selection from 
8-331 

Two gene dwarf variety with high 
resistance to lodging and shattering 
has been reported to be successfuly 
evading all the important diseases of 
wheat prevelent in the country. It is 
adaptable for all wheat growing area. 
It takes about 130 days to mature. 
Yield upto 60 qfha. of white semi 
hard grains. 

4. Safed Lerma 

It is closely related to Lerma Rojo 
and has similar adaptability, ma~ 
turity, disease resistance and plant 
type. The shape, size and texture 
of the grain too are similar. The 
only difference being that where as 
Lerma Rojo has red grains, Safed 
Lerma has white grains. It is one 
gene dwarf and suitable for normal 

s:>wing to all wheat growing areas 
of the country. It takes about 130 
days to mature and is suitable for 
normal as welt as medium lat:l 
sowing. Yield upto 50-60 Q lha. 

5. Sharbati Sonora 

This amber mutant of Sonora 64 
has all the characteristics of Sonora 
64 in plant type and behaviour. · It 
cl.n be sown upto first fortnight of 
January. This 2 gene dwarf, stiff 
strawed variety takes about 120 days 
to mature. Yield upto 50-60 q/ha. 

6. U. P.-301 

This three gene dwarf is resistant to 
lodging even under heavy rains and 
wind. It has amber coloured bold 
grains, richest in protein content 
16% and ideal for Chapati making. 
It is the dwarfest 75 em. of all the 
wheat varieties released so far. It 
takes about 135 days to mature. It 
can tolerate high dose of fertilizer 
and can give a yield of 50-65 Q/h.a. 
Resistant to diseases and ideally 
suited for mechanical combining. 
Can be grown in Western Uttar Pra
desh, Haryana, Delhi, Punjab, Tamil 
Nadu, Mysore and Andhra Pradesh. 

7. Lal Bahadur (EA. 222-1) 

Grain amber coloured, bold, lust
rons - susceptible to rusts - resistant 
to loose smut, alternaria and Hel
minthosporium. Also resistant to 
brown wheat mite. Suitable for 
cultivation in Haryana, Delhi, Rajas
than and South-Western Uttar Pra
desh, where rust is not prevalent. 
Height 60-75 em. triple dwarf with 
profuse tillering. Matures 125-145 
days. Resistant to lodging. Tolerates 
late sowing. Grain yield is about 50 
Q/ha. Protein content 11·2 to 13·0%. 

8. Hira (HD-1941) 
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Hira, developed by Indian Agri
cutural Research Institute, New 



Delhi from the parents P-61 IV-132 
x Son 64 has recorded high yields . 
in the north-western plains and also 

1
" 

Jammu and Kashmir in the hills. 
High field resistant to yellow rust 
and tolerant to other diseases. It 
is non - lodging type and respon
sive to high dose of fertilizer. ~t 
heads in 90 days and mature m 

MAIZE 

Adaptation 

I. Can be grown between latit
udes of 58°N to 40°S. 

2. Raised from below sea level 
to altitudes of 12,000 ft. (3,660 
Metres). 

140 days. The grain is amber, 
hard and medium long. This 
triple dwarf is recommended for all 
parts of country (high fertility, irri
gated conditions) except Rajasthan. 
Yield 60 to 70 Qfhectare and high 
protein content of 14 per cent. 

ii. Climate 

xii. High Yielding Varieties Suita· 
ble for Rain-fed Farming 

1. Kalyansona 

Suitable for all over country. 

2. HD-1467 

Suitable for Madhya pradesh, 
Gujarat, South-Eastern Rajasthan. 
Amber coloured grain. 

3. Hl-6-23 

Suitable for central India. Attrac
tive bold amber grains. ' Durum ' 
variety. 

4. NI-5439 

Suitable for Maharashtra, Mysore 
and Andhra Pradesh. 

S. Narbada-4 

Tall wheat variety suitable for 
unirrigated areas. Yield 10 to 20 
Q/ha. 

6. A 9-30-t 

is 'Durum' or macroni wheat sui
table for dry forming regions of 
central India having low rainfall. 
Yield 10-20 Q/ha. 
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1. Warm weather & diurnal high 
temperature in the growing 
season is ideal for good yields. 

2. Susceptible to frost if it occurs 
after the plant attains a height 
of 15 em. 

3. Optimum temperature: 

21 oc for germination. 
32°C for Good growth. 

4. High temperature at tasseling 
stage is injurious. 

. 5. It can thrive in high rainfall 
regions of 10 inches to 200 
inches. 

6. Hailstorms between jointing 
and silking stages cause severe 
yield reductions. 

7. Photoperiod has got its inftu· 
ence in early growth of the 
crop. 

8. Combinations of high tempe
rature, low rainfall, low rela
tive humidity, and high evapo
ration are conducive to low 
yields. 

9. Cool nights reduce the rapidity 
of growth and thereby extend 
the time for onset of flowering. 

iii. Soil 

l. Well drained, fertile loamy 
soils give best returns. 

2. Sensitive to poor soil aeration. 
when caused by excessive soil. 



water, poor tilth or impervious 
sub soH. 

3. The pH preference is 5 to 8. 
The optimum pH is 6·0 to 7·0. 

4. The yield gets reduced adver
sely in highly acidic soils (pH 
less than 5• 5). 

S. Saline soils (pH 7·5 to 8·5) 
may produce average to good 
yields under irrigation. 

h. Water Consumption 

1. The transpiration ratio varies 
from 261 to 445 depending 
upon seasons. 

2. The highest water requirement 
is from tasselling to Kernel 
formation. 

3. It can utilize soil moisture 
even at the depth of five feet 
at Kamel formation. 

4. Moisture stress prior to silking 
reduces corn grain yields by 
25%, at silking by 50% and 
after silking by 21 o/o. 

5. Root spread gets reduced when 
soil moisture tension increases 
from 1 to 12 atmospheres. 

5. Sowing time 

Region 

6. Drought tolerance depends on 
the stage of the crop at which 
it is experienced to drought 
and varietal characters. 

7. The amount of water used in 
season is ordinarily 16-25 acre 
inches. 

v. Land Preparation 

I. Ploughing and harrowing sho
uld be done for getting a mellow 
seed bed of not less than 15 
em. deep. 

2. Levelling with bullock drawn 
implements or super leveller 
helps in uniform irrigation. 

vi. Seeding Practices 

l. Seed rate : 15 kgfha. 

2. Methods of planting : 

(i) Hand Dibbling. 

(ii) Dibbling behind country 
plough. 

(iii) Sowing by maize planter. 

3. Spacing : 75 em x 25 em. 

4. Depth of planting : 3 to Scm. 

Probable date of sowing 

(i) Kharif North East Himalayan } 
Western Himalayan 
Northern Plains 
Peninsular India 

June- July. 

(ii) Rabi 

(iii) Spring 

Peninsular India 

All over India 

vii. Fertilizers 

1. Fertilizer Schedule 

(i) Irrigated cropping: 
N : 75 to 150 kgsjha. 
P j011 : 45 to 90 kgsjha. 
K 20 : 0 to 75 kgsfha. 
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October-November. 

February. 

(ii) Rain-fed cropping : 

80: 40: 2.0 

2. Time of Application 

(i) Full dose of P & K and 
1/3 of N as basal. 



(ii) 1/3 of N when plants atta
in a knee hight (one month 
after sowing). . 

(iii) 1/3 of N, 2 1nonths after 
sowing. 

3. Method of application 

(i) Basal dressing 

(a) Band placement 5 em. 
away from plant and 5 
em. deeper. 

(b) When placed too nearer 
the soluble salts of chlo
rides nitrates etc. may 
delay germination or 
reduce plant population. 

(c) When the soil moisture 
availability is limited from 
soil surface, the phosph
orus is applied deeper. 

(ii) Top dressing 

Broadcasting or side dressing. 

4. Other nutrients 

(i) If soil is deficient in Zn, 
basal dose of Zinc sul
phate @ 15 kg/ha ensures 
good growth. 

( ii) If leaves present a pale 
green colour and p!ants 
stunted, foliar application 
of zinc sulphate @ 5 kg. 
with 2·5 kg. of lime in 

x. Yield Potential (Q/ha.) 

Hybrid of Composite 

1. Irrigated 

75- 100 

F-4 

Dry 

30- 37 
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1 ,000 litres, relieves the 
deficiency. 

viii. Weed Control 

(i) Cultural method 

1. Two to three weedings and 
two intercultures are effective 
in controlling weeds. 

(ii) Chemical method 

1. Pre-emergence application of 
Tafazine @ 1·2 kg. per 
hactare. 

2. The soil should not be 
disturbed for 3 weeks after 
application. 

ix. Harvesting and Threshing 

I. When the husk cover turns 
pale-brown and grains are too 
hardy by pressing with finger 
nails, the crop is ready for 
harvest. 

2. Hybrids present a green colour 
even after ma~urity. 

3. The cobs should be stripped 
off and dried. 

4. Shelling is done either by bea
ting with sticks or by maize 
shellers. 

5. When the grain attains a mois
ture percentage of 22 to 25, it 
is ready for harvesting. 

Irrigated 

25- 37 

Local . 

Dry 

8- 10 



2. (a) All India average grain yield 1968-69 : 9·997 Q/ha. 

(b) Average grain yield recorded in National } 38.55 Q/ha. 
demonstrations 1969-70 

(c) Maximum grain yield recorded in 
National demonstrations 1969-70 } 74·30 Q/ha. 

xi. Types of Maize 

1. Sweet Com. 
2. Pop Com. 
3. Dent Maize. 
4. Flint Maize. 
5. Floury Maize. 
6. Poddy Maize. 
7. Waxy Maize. 

xli. Nutritive Importance 

1. Protein content of maize is 10 
to 11%. 

Types of Hybrids 

(a) Simple cross 
(b) Three way cross 
(c) Double cross 
(d) Multiple cross 
(e) Top cross 
(f) Back cross 
(g) Synthetic or Composite 

2. Improvement over the amino
acid content (Lysine) is made 
possible by introducing genes 
upto 4·2 gms. per 100 gms. of 
protein (Ganga-3 contains 1·6 
gms. of Lysine). 

xiii. Methods of Corn Breeding 

1. Mass selection 
2. Ear to row selection 
3. Varietal Hybridisation 

Percentage 

(MxN) 
(MXN) (0) 
(MxN) (OxP) 
(MxN) (OxP) (QXR) (SXT) 
(M, N, etc. x open Pollinated type 
(MXN) (M) 
Germ Plasm Complexion 

BARLEY 

l. Adaptation 

Adaptation to all types of clima
tes. Some varieties grow even at 
height of 15,000 feet. The crop is 
tolerant to drought. frost and alkali 
soil conditions. 

ii. Climate 

I. Withstands dry heat but does 
not tolerate hot humid climate. 

2. Needs less · water than wheat 
and oats. 

3. Hot winds induce premature 
ripening. 

4. High humidity may hinder the 
maturity. 
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S. Prematuring due to hot winds 
and high humidity affects the 
malting quality. 

iii. Suitable Soil Types 

1. Deep loams with pH 7 to 8. 
2. Sandy soils tend to low yields. 
3. Fertile soil tend to lodging, 

resulting in very low yields. 
4. Tolerates moderate salinity. 
5. Acidic soils are more sensitive. 

iv. Physiology 

I. Optimum temperature 
germination : 20°C. 

for 

2. Minimum temperature for 
germination : 3° to 4°C. 



3. Maximum temperature for 
germination : 28° to 30°C. 

v. Seedbed Preparation 

1. Loose seedbed is required. 
2. Three to four ploughings with 

country plough. One plou
ghing with Iron Mould Board 
Plough. One Harrowing. 

3. Ploughing with Mould Board 
Plough and Disc Plough is to 
be done in 2 : I ratio. 

4. Harrowing with Offset Disc. 
Harrow and Gang Harrow in 
1 : 2 ratio. 

vi. Seeding Practices 

( i) Method of sowing 
Seed drilling. 

(ii) Depth of sowing 
2-3 inches (7•5 ems). 

(iii) Spacing 

9 inches apart in rows (22·5 ems). 

(iv) Seed rate 
Average 80 lb./acre (85kg/ha). 
Delayed sowing : 120 lb/acre 

(120 kg/hectare). 

vii. Time of Sowing 
(a) Spring Season : l Late 

March- April I Sowing r results 
(b) Winter Season: j in low 

· October-December yields 

viii. Irrigation 
1. Presown, I 
2. 45-50 days after I 

sowing, 1 
3. 80-85 days after tIn irrigated 

sowing, areas of 
4. Irrigation inter- India. 

val in lighter soils I 
of peninsular j 
India is 10 days. 

5. No irrigation, if the · crop is 
grown as rain-fed. 
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ix. Fertilizers 

I. Similar to manuring of wheat. 

2. Lodges to higher dose of N. 

3. Responds to NPK under humid 
conditions. 

4. Responds to top dressing with 
N in lighter soils. 

5. Spring crop is remunerative 
in fertile soils. -

6. Lesser than 30 lb. N/acre (30 
kg. N/hectare) is desirable. 

7. Addition of phosphatic ferti
lizers improves the quaiity of 
malting. 

8. Higher N. reduces malting 
quality (brewing quality), 
Pll0 11 helps to neutralise this 
deleterious effect. 

9. 22-25lb. P,0 11 /acre (22-25 kg/ 
hectare) is optimum. 

10. Basal application of N or top 
dressing where plants attain a 
height of 6" improves the yield. 

11. Foliar application of Urea N 
does not give higher yields. 

12. 40 : 30: 30 (NPK) is followed 
in India. 

13. For acidic soils add 450 lb. 
lime per acre. 

x. Weed Control 

I. rf weed infestation is severe, 
intercultivate once. 

2. Chemical weed control 
(i) Spray 2, 4-D at 1·2 kg. acid 

equivalent/ha. in amine 
form. 

(ii) Tillering (6-8' tall) and 
jointing stages are optimum 
for spraying 2,4-D (4-6 
weeks crop) 

(iii) If 2,4-D is sprayed on a 
crop of 1" to 5" tall or at 



boot stage, malformation 
of the crop is seen and 
finally yield gets reduced. 

(iv) Vegetative abnormalities 
are visible if sprayed at 5 
leaf stage. 

xi. Yield 

I. More earheads per unit area 
gives better yield than more 
No. of plants. 

2. Small seeded varieties yield 
better than large grain varie
ties. 

3. In an experiment conducted in 
England, 290 grains sown per 
sq. yard resulted in the survi
val of 100 plants/sq. yard until 
harvest. 

4. If sterility percentage is greater 
than 25-30, the reduction in 
yield is spectacular. 

5. Average yield ranges 675-945 
kg/hectare in rain-fed crop and 
double in irrigated lands (1,350-
1,990 kg/hectare) 

6. All India average grain yield 
1968-69 : 879 kg/hectare. 

xli. Ha"esting should be done 

1. When grain is ripened and 
become golden yellow, but 
still the straw is slightly green. 

2. Early in the morning to 
prevent shattering. 

3. Case of combine harvesting or 
by reaper binder. 

xlli. Chemical Composition 
Barley 

Protein 7·5 to 15·0% 
Starch : 50 - 60% 
Moisture: 10 - 20% 

of 

Mealy or mellow kerneles are 
high in starch. Translucent kernels 
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are high in protein. Diastic power 
is a measure of the ability of the 
kernel to convert starch to maltose 
(malt sugar). 

Diastic power is greater in small 
grained barleys because the 
scutellum is as large as other one. 

Thin barleys contain high protein 
percent. 

xiv. (a) Preference for Malting 

1. Clean, bright, and free from 
foreign material. 

2. Uniform, medium sized, 
mellow, plump kernel instead 
of very large or slender 
kernels. Straw coloured bar
leys indicate well ripened, free 
from damage due to weather, 
storage or disease. 

3. High germination capacity. 

4. High diastic power with 12% 
protein. 

5. Under-ripe barley with green 
tinge is unsuitable for malting. 

6. Average kernel weight and 
bushel weight association with 
malt extract. 

7. Medium test weight desirable, 
1·2 to 1·4% on dry weight 
basis. 

(b) Malting, Brewing and 
Milling Processes 

Malting 

(i) Steeping Barley in water : 
45-65 hrs. absorbing. 
45-48% moisture. 

(ii) Germination: S-7 days at 
60-70°F. 

(iii) Drying of the malt. 



xv. Improved varieties 

RS-6 

Developed by Department ?f 
Agriculture, RaJasthan, m 
the State Research Stations. 
It is a result of crossing RS-17 
with NP-2 I. It is suitable for 
Rajasthan, Madhya Pradesh, 
South Western Uttar Pradesh. 
It has straight ears, shining 
golden grains with bluish tinge. 
'ft matures in 125 to 130 days. 
It is moderately susceptible to 
rusts and tolerant to helmin
thosporium, susceptible to 
aphids. It is high yielder, non
lodgiug widely ad~ptahle und~r 
irrigated and ram-fed condt
tions. 

IB-226 

l. Gives 16% more yield than 
local varieties. 

2. Suitable for rain-fed cropping. 
3. Cultivable in Central Tndia. 

P-113 

A stiff strawed variety suitable 
for Punjab, Uttar Pradesh, 
Bihar Rajasthan and Delhi. 
Yield; 57 Q/ha. under irri
:Q:ated conditions with 26°t6 
increased yield over local. 

RDB-1 : (Rajasthan Dwarf Barley-1) 

It is a mutant from RS-17, 
height 65-70 em. with erect 
dark green leaves and erect 
ears. Matures in 120-130 days. 
Non-lodging variety. Grain 
yield: 50-60 Qjha. 

Russian Barley E. C. 24882 

Suitable for rabi sowings in 
arid zone of Rajasthan under 
irrigation. Matures in 70 to 
75 days. Tolerates late plan
ting and salty to saline irriga
tion water. 
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Ratna 

Jyoti 

It is highly adapted to eastern 
Uttar Pradesh and Bihar 
regions under rain-fed and 
irrigated conditions. It has 
b<>ld aad uniform type of grain 
with very light yellow oloured 
tinge. Developed by Indian 
Agricultural Research Insti
tute, New Delhi, it has high 
degree of tolerance to loose 
smut and is moderately suscep
tible to yellow rust. It is 
medium tall (70 to 75 ems.) 
with board dropping leaves 
and long lax ears. It matures 
in 105 to 110 days in rain-fed 
and 110 to 115 days under 
irrigated conditions. It is 
highly drought resistant and 
highly tolerant to saline condi
tions. It moderately responds 
to fertilizers and is highly 
resistant to shattering. The 
variety is good for distilling 
malt. 

Jyoti, developed by Uttar 
Pradesh Agriculture Depart
ment, is a result of cross 
between K-21 and C-251. It 
is suited for north-western and 
north-eastern plains. It is 80 
to 85 ems. high, erect. vigorous, 
with good tillering. It takes 
118 to 122 days to mature. 
Jt is susceptible to yellow rust, 
tolerant to brown rust and 
stripe and aphids. Fertilizer 
requirement is 40 kg. each of 
Nitrogen and phosphorus and 
and 70 kg. of potassium per 
hectare. 

GRAIN SORGHUM (Jowar) 

I. Adaption 

Soraghum adapts well in hot 
and dry regions. It is a good 
drought tolerant crop. 



II. Climate 

Germination Plant Growth 

Minimum temperature 

Optimum temperature 

Maximum· temperature 

7·3°C to 10°C 

21"l°C 

15'6° 

26·6 to 29·4°C 

48·9°C to 60oC 

Ill. Soil 

1. All types of soils with the pH 
range of5·5 to 8·5 are suitable. 
Optimum pH .range 6 to 7. 

2. Tt can tolerate salinity. 
3. In moist seasons, it produces 

highest yield on heavy soils & 
in dry season high yields on 
sandy so1ls. 

4. It is sensitive to water logging. 

IV. Land Preparation 

(a) Rain-fed Cropping 

1 . Deep ploughing once in two 
to three years helps in better 
moisture conservation. 

2. Harrowing thrice either by 
bullock drawn harrows or 
tractor drawn disc harrows 
conserves more moisture. 

3. Weed-free seed bed helps in 
good plant population as the 
seedlings are small for several 
weeks after emergence. 

4. Listing helps in better conser
vation of soil moisture. 

(b) Light irrigated cropping 

1. Dry-cum-wet cropping pro
gramme is localised in certain 
project areas. 

2. Preparation of land is similar 
to rain-fed cropping. 
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3. Levelling is to be resorted by 
means of bullock drawn 
levellears, buck scrapers, floats 
or by tractor drawn levellers 
like multipurpose blade terra
cer, and super leveller. 

(c) Irrigated cropping 

1. This practice is followed in 
wetland areas of rice follows 
under assured irrigation 
facilities. 

2. Land preparation is similar to 
other crops. 

V. Seed Practices 

(a) Methods of sowing 
(i) Broadcasting 

(ii) Drilling 

(b) Seed rate 

10-12 kgjha. depending on 
spacing, moisture expecta
tion. 

(c) Seeding time 

(i) Rain-fed cropping 
July-August (Kharif). 
October-November (Rabi). 

(ii) Irrigated cropping 
January-February. 

N. B.: For rain-fed croppingth.e 
flowering time should not coincide 
with rainy period. 



(d) Spacing 

1. 45 em. x 10 em. 

2. Narrow rows through better 
use of light, soil nutrients, 
and less weed population give 
high yields. 

(e) Depth of sowing 
3 to 5 em. 

(f) Soil temperature 
Above 21°C is ideal for 
Sorghum germination. 

VI. Fertilizers 

1. Adopting manurial schedule : 

(a) For High Yielding Varie
ties : 100 N : 60 P : 40 K. 

(b) Rain-fed crop : 60 N : 
40 P : 30 k/ha. 

2. Copious supply of water after 
manuring helps in better 
absorption of plant nutrients. 

3. P & K with half dose of N 
applied as a basal dose, 
increases the yield produc
tion. 

4. Top dressing of N is to be 
done 30 days after sowing. 

5. Top dressing of N can be 
done in rain-fed cropping when 
there is adequate moisture 
supply in the soil. 

6. Higher plant population at 
higher dose of NPK with 
adequate moisture, results in 
higher grain yield. 

7. Band placement of NPK 
fertilizer at root zone helps 
efficient use of plant nu
trients. 

8. Fertilizer schedule recommend
ed in Kg/ba. for high yielding 
varieties. 
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Minimum 

N 40 
p 25 
K 2S 

Maximum 

125 
50 
50 

VII. Water Requirments 

1. Even though Sorghum is a 
drought tolerant crop, it res
ponds well to supplemental 
irrigation. 

2. If the land is slopy, corrugated 
irrigation method is advisable. 

3. Conservation of monsoon 
showers is essential in case of 
Rabi sowing of Sorghum. 

4. Varieties of different maturity 
periods require different 
moisture levels. 

5. Irrigation Requirement 

Stage of crop 
Approximate water 

requirement in 
inches per d~y 

(a) Germination 

(b) Late boot & 
Early heading 
stage 

(c) Dough stage 

o·os to 0·1 

0·33 

0·25 

6. Irrigation is needed every I0-15 
days or when 50% of available 
moisture is removed from top 
two feet. 

7. Frequent irrigations are 
needed for sandy or shallow 
soils. 

8. When the Sorghum plant 
enters the boot stage, the soil 
must be near field capacity. 
This is true for narrow rowed 
plants because water used by 
narrow row Sorghum is some
what higher in early growth 
stages than it is for wide row 
Sorghum. 



VTIJ. Weed Control 

(a) CuJturaJ methods 

(i) Hand pulling 
(ii) Tnterculture implements 

(b) Chemical methods 

(i) Atrazine or Propazine 
@ 5 kg. fha. in 900 litres 
of water before sowing. 

( ii) Lower dose for late 
sown crops. 

(iii) If seed is drilled, 1t IS 

better to select harbici
des of low water 
solubility, lest it gets 
concentrated in furrows 
resulting 1 n Crop 
Damage. 

(iv) Herbicides give the 
most satisfactory results 
on surface or bed 
planted sorghum when 
applied to seed beds 
free of clods, trash and 
weeds. 

IX. Harvesting and Threshing 
1. High yielding varieties will be 

green in colour even if 
matured. 

2. Harvesting is done by sickles 
first separating the ears or by 
cutting the crop and then 
separating the ears. 

3. Ears are dried in hot sun and 
then beaten with sticks or 
rollers or thresher-cum-win
nowers to separate grain from 
ears. 

4. Safe moisture storage level for 
sorghum grain is 11 per cent. 

X. Graiit Yield 
All India average grain yield 
1968-69 : 5·23 Q/ha 

Average grain yield obtained 
in National Demonstration 
1969-70 : 42·26 Q/ha 

Maximum grain yield obtained 
tn National Demonstration 
1969-70 : 95·00 Q/ha 

Bumper Crop of CSH- f .lowar 



xi. Chemical Composition • 

Character 

Moistare (%) 
Protein (%) 
Fat (%) 
Minerals (%) 
Carbohydrates (%) 
Calories/tOO g 
Calcium (mg/100 g) 
Phosphorus (mg/100 g) 
Iron (mg/100 g) 

xii. High Yielding Varieties 

A. CSH-1 

CSH-1 

10•9 
9·7 
2•8 
1-7 

74•9 
364 

34•3 
327•3 

6•3 

(Co-ordinated Sorghum Hybrid-1) 

I. It is particular1y suited to the 
irrigated summer tracts of 
Tamil Nadu and Andra Pradesh 
and the early and medium 
duration Kharif areas all over 
India. 

2. Its duration is"'90 to 100 days 
and it permits multiple crop
ping such as jowar after rice or 
wheat or jowar. 

3. In rabi season it requires 100 
to 110 days. It is dwarf variety 
(140 to 160 em) with long ears, 
and resistant to lodging. 

4. Grains are cream pearly colo
ured and of satisfactorv taste 
and nutritional quality. · 

5. Fodder is juicy and leafy. 

6. It is susceptible to shoot fly 
and needs timely control mea
sures. 

7. Average grain yield is over 
2,000 kgs/hectares under rain
fed conditions and over 4,000 
kgs/hectares under irrigation. 

CSH-2 Local improved 
Strains. 

10•8 9·9 
11•1 8•9 
2•2 2•5 
1·s 1•8 

74•4 76·9 
362 366 

32•0 
314•2 311•4 

5•7 8·7 

8. Maximum yield of over 6,000 
kgs/hectare is possible under 
adequate fertilization and irri
gation. 

B. CSH-2 

1. It is suited to mid late to late 
Kharif areas in the country. 
In Kharifseason it requires 115 
to 120 days to mature but 
in rahi season, it requires only 
100 days. 

2. It is taller than CSH-1 ( 150 
to 200 em) and slightly more 
subsceptihle to lodging than 
CSH-1. 

3. Grains are of pearly cream
coloured of good taste and 
nutritional quality. 

4. It is susceptible to shoot fly, 
like CSH-1. 

5. [t yields upto 60 to 70 quintals 
per hectare under optimum 
conditions. 

C. Swarn:.t 

I. lt is a pure-breeding selection. 
Hence farmers can produce 
seeds for their use provided the 
seed plot is isolated from other 
jowar. It is adopted in early 

• Source: '·New Vistas in crop yield," JCAR, 1970, p 92. 
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duration Kharif areas all over 
the country. 

2. It is suitable mainly for the 
area receiving annual rainfall 
of 25" to 30". In periods of 
drought and under less moisture 
conditions it's capacity to with
stand is much better. 

3. Plants are medium dwarf ( 120 
to 150 em) with juicy sta1ks, 
resistant to lodging. 

4. Its duration is 100 to 110 days. 

5. Grains are bold, creamy white, 
hard, roundish and of good 
taste. 

6. It is tolerent to downy mildew 
but susceptible as CSH-1 and 
CSH-2 to stem borer. 

7. Yield ability as in CSH-l but 
Swarna is capable of benefiting 
from a larger plant population 
and then it out-yields CSH-1. 

8. Swarna has done particularly 
well in black cotton soil areas 
of M.P., Mysore, Andhra Pra
desh, and parts ofMaharashtra. 

D. 2291 X IS-3691 Hybrid 

1. Suitable to all places of India 
with rainfall of 25"-30". 

2. Variety is at present in pre
release multiplication stage by 
National Seeds Corporation. 

E. CSH-3 

Developed at Regional Stati~m of 
the IARI, Coimbatore. It is suita
ble for cultivatiom during the kharif 
season for the assured rain fall areas 
of Maharashtra, Tamil Nadu and 
monsoon areas of Andhra Pradesh 
(Telangana Region) Malwa Plateau 
of M. P. and the Bundelkhand 
region. Matures in 100 to 120 days. 
It is resistant to rust and other leaf 
spot diseases, downy mildew. The 
hydrid is intermediate in maturity 
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between CSH-1 and CSH-2. Yields 
60 to 70 Qjhectare. 

PEARL MILLET (BAJRA). 

I. Adaptation 

I. It is a crop of scanty rainfall 
regions, even in desert soils of 
only 5-7 inches of annual rain
fall it can be grown. 

2. However, it responds very well 
to irrigation. 

3. It is a better crop on poor 
soils. 

II. Soils 

I. All types of soils are suitable. 

2. Does not tolerate water log
ging. 

3. Saline and alkaline soils are 
unsuitable. · 

4. The optimum pH range is 6·0. 

lll. Land Preparation 

1. Smooth, clean, fine seed bed 
of 15 em. deep is essential. 

2. Ploughing twice or thr.ice or 
harrowing with bullock drawn 
or tractor drawn harrows. 

3. Under light irrigation system 
or irrigated cropping, levelling, 
is to be resorted either by bul
lock drawn levellers, buck scra
pers, float or tractor drawn 
implements like multi-purpose 
blade terracer, super leveller. 

4. If ill-drained, drainage arrange
ments should be made. 

IV. St>eding Practices 

A. Sowing methods 

1. Direct seeding 

(i) Drilling. 
(ii) Broadcasting. 



2. Transplanting 

(i) Furrow transplanting. 
(ii) Random transplanting. 

B. Seed rate 
1. Drilling or Broadcasting : 

5kg/ha. 
2. Transplanting : 3-4 kg/ha. 

C. Depth of sowing : 
Not deeper than 5 em. 

D. Age of seeding for 
transplanting : 
20-25 days. 

E. Spacing: 
45 cmx 15 em. 

F. Seeding time : 

1. Flowering should not coincide 
with rainy period. 

2. Monsoon sowing :June-July. 
Winter sowing : 
January-February. 

V. Fertilizers 

1. Fertilizer schedule for high 
yielding varieties : 
N: 45 to 100 kgfha. 
P : 20 to 80 kg/ha. 
K : 0 to 40 kg/ha. 

2. The schedules vary from soil 
and State to State. 

3. P & K with half dose of N 
have to be applied as basal and 
the half dose of N, 30 days 
after sowing or transplanting. 

VI. Water Requirements 

1. Furrow irrigation is suitable in 
wet-land conditions and border 
strip .method of irrigation for 
light irrigated cropping. 

2. If land is slopy, contour irriga
tion helps much. 

3. Irrigation interval in sandy 
soils is one week and in heavy 
soils the interval is two weeks. 
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4. Irrigation is essential in critical 
periods of flowering and grain 
formation. 

VII. Weed Control 

A. Cultural methods 

1. by hand, 
2. by intercultural implements. 

B. Chemical methods 

1. a pre-emergence application of 
either Propazine (80% W. P.) 
or Atrazine (80% W. P.) @ 2·0 
kg. per hectare will control 
weeds. 

VIII. Harvesting and Threshing 

1. When ears become matured, 
they are separated by sickles 
and allowed to dry. 

2.1 Thr-eshing is ":tdone by flailing 
with stone rollers. 

IX. Grain Yield 

All India average grain yield 
1968-69: 3·15 Q/ha. 

National demonstrations (1969-
70) grain yield: average 34·15 Q/ha. 
Maximum 67·10 Q/ha. 

X. High Yielding Varieties 

1. HB-1 
This hybrid is characterised by 

vigorous growth, sweet stem, 
medium plant height (175 em), 
profuse tillering and produces a 
large number of uniformly maturing 
earheads per plant. It is resistent 
to green ear disease, drought and 
high population pressure. Mode
rately non-lodging and requires 
50 days to flower and 80-85 days to 
mature. Grains are of medium size 
and slate-grey coloured. It responds 
very well to irrigation good manage
ment and high fertility levels. It 
can give 40-50 quintals of grains 
and 70 to 80 quintals of fodder per 



hectare. It has wide adaptibility 
and recommended to all bajra 
growing areas. 

2. HB-2 

It is especially suitable for dry 
regions of Gujarat, Kutch and 
Rajasthan. Plants are 160 em. high, 
leafy and remain green even at 
harvest. It matures earlier than 
HB-1 i. e. within 80 days. Grains · 
are bold, medium sized, slate-grey 
coloured. It yields 20-25 quintals 
per hectare in rain-fed area and 
about 40 quintals in irrigated area. 

3. HB-3 

It can also withstand water 
scarcity and matures within 80 days. 
Plants are about 150 ems. height 
with juicy, leafy and non-lodging 
stalk. Ears are compact with slate
grey coloured medium sized grains. 
It is resistant to green ear, rust and 
to some extent to smut. Under 
inadequate moisture conditions it is 
capable to yield 25 to 30 quintals 
per hectare. It is recommended for 
rain-fed 1areas in Gujarat, Maha
rashtra, Mysore, Western Rajas-

than and Eastern Uttar Pradesh. 
The grain size is 11% bolder than 
that of HB-1 and HB-2. 

4. HB-4 

Its plants are 200 ems. tall, but 
resistant to lodging with juicy stem 
and have uniform tiller maturity. 
Ears are long, rod shaped with 
greenish - yellow coloured, bold 
grains. Protein content in grains 
is high. It is resistant to green ear 
and moderately resistant to smut, 
rust, leaf spot and blast. It is 
recommended for Uttar Pradesh, 
Andhra Pradesh, Madhya Pradesh, 
Haryana, Tamil Nadu and parts 
of Rajasthan with assured rainfall 
to replace HB- 1. It has out-yielded 
HB-1 by about 20% i.e. it can yield 
upto 60 qjha. 

5. K-559 Hybrid Bajra 

Adaptable to arid conditions. 
Grain yield deuble than the local 
varieties under moisture · stress 
conditions. 20% superior to HB-1 
in yield and range of adoptation. 
Produces 31 kg. of grain per day per 
hectare. 

XI. Comparative Performance of Hybrids with Local Varieties* 

Average yield 
Plant Q/ha. Ear Protein 

Variety 
Days to height Length Grain Percen-Maturity in in em. Colour tage Grain Fodder em. 

Local 15"14 72•04 86 176 Variable Slate-grey 12•2 

HB-1 21"01 64·67 86 177 19•0 Slate-grey 9·0to I. t 
12·31 ' . 

HB-3 25•39 67-19 81 159 19•3 Slate-grey 9·3 t 
with green 
ting~ 

HB- 4 32·96 75•71 81 202 25·1 Greenish 15·7 
yellow 

HB : * In limited moisture area. 
t In assured moisture areas with 80 kgs. Nfhectare 

+ Source: Indian Farming XIX 1969; pp 13-14. + 
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FINGER MILLET (Ragi). 

1. Adaptation 

It thrives in a moist climate but 
not where there are very heavy rains 
in contrast to other millets. It can 
be grown even at altitudes of 6,000-
7,000 ft. 

II. Soil 

(j) Tolerates salinity. 

(ii) AIJ types of soils are suit-
. able. 

III. Land Preparation 

(i) Ploughing twice or thrice. 

(ii) Weed free seed bed is essen
tial. 

IV. Seeding Practices 

(a) Sowing methods 

1. Direct Sowing. 

(i) Drilling. 
(ii) Broadcasting. 

2, Transplanting. 

(h) Seed rate 

(i) 4-5 kgfha. (Transplanted 
crop.) 

(ii) 10-30 kgjha. (Broadcast 
crop.) 

(c) Age qf seedlings 

20-25 days. 

f d) Spacing 

12·5x 15 ems. 

V. Fertilizers 

l. 75 : 37 : 25 kgjba. of NPK is 
recommended dose. 

2. Half dose of N and full dos.e 
of P & K are applied as basal 
and rest half dose of N is 
applied 30 days after planting. 

37 

3. It responds well to potash. 

4. It responds well to FYM and 
sheep penning. 

VI. Water Requirements 

1. Under irrigated conditions, 
irrigation interval is 1 to 10 
days in light soi1s and 15 days 
in heavy soils. 

2. Irrigation is critical in flo
wering and grain formation. 

3. Life irrigation is essential 3-4 
days after planting. 

4. One or two supplementary irri
gation to rain-fed crop results 
in better yields. 

VII. Weed control 

(a) Cultural method 

1. Coupled with hand weeding, 
intercultivation with a toothed 
harrow 2o-2s days after trans
planting helps in better plant 
growth. 

(b) Chemical method 

1. Either Fernoxone or Hedonal 
lM) at 3 kg. per hectare were 
effective in maximum control 
of weeds with least toxicity to 
crop when sprayed ten days 
after transplanting. 

2. The herbicides are more effec
tive during dry periods. 

3. High dose results in malforma
tions of floral parts and poor 
root system. 

4. Pre-sown application is detri
mental to the crop. 

VIII. Harvesting and Threshing 

1. Matured ears are harvested 
with sickles and heaped for 
2-3 days in the threshing floor 
for threshing. 



2. Threshing is done by :flailing 
with the stone rollers or cattle 
treading. 

3. The grain is winnowed dried 
and stored. 

4. For seed purpose, heaping, 
and flailing of the ears by stone 
rollers should not be done as 
otherwise the germination per
centage gets affected. 

IX. Grain Yield 
All India average grain yield 
(1968- 69): 736 kg/ha. 

X. High Yielding Varieties 

1. Purna Ragi 

This is a fertilizer responsive 
variety. Uniformity is seen in 
ear maturjty with non-shedding 
habit. Tolerates disease com-
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plex. Grain yield about 30 to 
40 quintals I hectare under 
irrigated conditions. Matures 
in 100-110 days. 

2. Hamsa Ragi (HR-1) 

This is a white grained variety 
with high nutritional and higk 
yielding traits. Suitable for 
both monsoon and summer 
seasons. Dwarf, erect, good 
tillering habit with more 
productive tillers, medium long 
and compact earheads densely 
set. Matures in 100-120 days. 
Grain yield about 30 to 35 
Quintals/hectare. 

3. Co. 7 

It is brown seeded variety 
suitable for cultivation under 



irrigation in parts of Andhra 
Pradesh, Tamil Nadu, Mysore. 
Matures in 105-110 days. 
Grain yield about 40-55 Q/ 
hectare. The protein content 
i!l 7(~·;,. 

to 140%. Matures in 103 to 
105 days. Medium in height 
(78 em). Responds well to 
high does of fertilizers. Grain 
yield is about 45 Q/hectare. 

5. Sarada Ragi 
4. Co. 9 

It is a white seeded variety 
with high protien content of 
11·8 per cent. Rich in phos
phorus and calcium. Grain 
yield increase ranged from 20 

Suitable for Eastern, Western 
and Southern India. Matures 
in 100 to 105 days. Yields 
23% more than local best 
variety. Average grain yield: 
27·20 Q/hectare. 

HIGH YIELDING VARIETIES OF MAJOR FOOD CROPS 

AT A GLANCE 

Name ofthe 
Crop & 
Variety. 

I. Rice 

J. R. 8 

T (N)-1 

Jaya 

Padma 

Duration 
in 

days. 

135-140 

115-120 

120-125 

110-115 

Expected 
grain yield 

(Quint./Hect.) 

60 to 70 

50 to 60 

60 to 75 

40 to 45 

39 

Suitability of Cultivation 

All over India except Kash
mir Valley, H. P. and hilly 
region of Uttar Pradesh, 
Bengal, Assam where cold 
temperature prevails from 
October onwards. 

A.P., Orissa, M. P., U. P., 
Maharashtra, Gujarat & 
Punjab. 

All over India except Kash
mir Valley, H. P. and hilJy 
reeion of Uttar Pradesh. 
Bengal, Assam where cold 
temperature prevails from 
October onwards. 

Summer crop of Bihar, 
West Bengal, Assam, Coas
tal Andhra. 



Name of the 
Crop & 
Variety 

Hamsa 

Pankaj 

Jagannath 

Saba.rmati 

Jam una 

Karuna 

Annapurna 

I.R-20 

BaJa 

Krishna 

Ratna 

Vijay 

Kaveri 

Co-34 

Duration 
in 

days. 

105-130 

140-160 

140-170 

110-120 

105-110 

110-120 

95-105 

120-140 

90-100 

llS-130 

105-110 

130- 135 

lOS- I 10 

110-115 

Expected 
grain yield Suitability of Cultivation 

(Quint. /Hect.) 

SO to 55 Andhra Pradesh. 

45 to 50 South Tanjore, Krishna, 
Godavari delta, Eastern 
M.P., Orissa & West Bangal. 

40 to 45 Orissa, South Eastern M.P •. 
coastal A.P. , West Bengal 
low lying water logged 
areas. 

40 to 50 Delhi, Haryana, Western 
U.P., Bihar, Chambal Canal 
Command area in Rajasthan 
&M.P. 

35 to 40 Delhi, Haryana, Western 
U .P., Bihar, Chambal Canal 
Command area in Rajasthan 
&M.P. 

50 to 55 Tamil Nadu. 

50 to 55 Kerala. 

50 to 55 East coastal area, Bihar & 
Assam. 

35 to 40 Non-irrigated areas of U.P., 
Bihar, Orrissa, West Bengal 
and Assam. 

40 to 45 Tarai area of U.P. and 
parts of M.P. and Gujarat. 

35 to 40 A.P., Assam, Orissa, M.P .. 
Punjab, U. P. (Tarai) and 
West Bengal. 

40 to 45 A.P., Bihar, Gujarat, Kera
la, Orissa, Maharashtra . 
M ysore and West Bengal. 

40 to 50 Early plantings m Tamil 
Nadu and Uttar Pradesh. 

40 to 45 Gujarat, Tamil Nadu and 
Uttar Pradesh. 
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Name of the 
Crop & 
Variety 

2. Wheat 

Duration 
in 

days 

Sonalika 125 

Safed Lerma 130 

Kalyan Sona 135 

Sharbati Sonora 120 

Chhoti Lerma 130 

U. P. 301 135 

Lal Bahadur 125-145 
(EA-222-1) 

Hira 135-140 
(HD-1941) 

3. Maize 
(Hybrids) 

Ranjit 

Deccan 

Hi-Starch 

Ganga-101 

100-110 

105-J 15 

95-100 

100-110 

Ganga-Safed-2 100-105 

F-& 

Expected 
grain yield 

(Quint./Hect.) 
Suitability of Cultivation 

60 to 80 Haryana, Delhi, U.P., Bihar, 
West Bengal, Orissa, M.P. 
A.P. ,Gujarat, Maharashtra, 
Tamil Nadu, Mysore and 
for the late sowing in 
Punjab. 

60 to 75 All Wheat growing areas. 

70 to 80 Well-adapted to timely sown 
conditions in all areas ex
cept Gujarat, Assam and 
South India. 

60 to 65 Punjab, Haryana, Delhi & 
Western Uttar Pradesh. 

60 to 65 All Wheat growing areas. 

50 to 65 Western U. P., Haryana, 
Delhi, Punjab, Tamil Nadu, 
Mysore and Andhra Pra
desh. 

50 Haryana, Delhi, Rajasthan 
and South Western U. P. 
where rust is not prevented. 

60 to 80 North-Western wheat belt 
of India i. e. Punjab, Har
yana, Western U.P., Delhi 
and Jammu & Kashmir. 

45 to 55 

50 to 60 

55 to 65 

40 to 45 

65 to 70 
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Southern Rajasthan, Guja
rat, and Maharashtra. 

Peninsular 1 ndia. 

major maize growing areas. 

Northern plains. 

White maize growing areas 
of Uttar Pradesh, Bihar, 
West Bengal & Rajasthan. 



Name of the 
Crop & 
Variety 

Ganga-3 

Ganga-5 

Himalaya-123 

Maize 

4. 

(Composite) 

Son a 

Kissan 

Am bar 

Jawahar 

Vikram 

Vijay 

.Jowar 

(Sorghum) 

CSH-1 

CSH-2 

Swarna 

CSH-3 

2219 X lS~3691 
Hybrid 

Duration 
in 

days 

90-95 

l00-105 

lOS-115 

~90-100 

95-100 

110-120 

95-100 

90-100 

100-110 

90-100 

115~120 

95-105 

100~120 

Expected 
grain yield 

Quint.{Hect.) 
Suitability of Cultivation. 

45 to 55 Northern Plains. 

45 to 55 Northern Plains, 

55 to 65 Himalayan hills. 

50 to 60 Punjab, Haryana, Western 
U. P., and Rajasthan. 

40 to 50 Eastern U.P .• Bihar. Bengal 
and Orissa. ~ 

60 to 70 Himalayan hills. 

50 to 60 Northern Plains. 

50 to 60 Haryana, U. P. & Rajas
than. 

50 to 60 Punjab, Haryana, Western 
Uttar Pradesh. 

50 to 60 
**(20 to 25) 

60 to 70 

SO to 60 
**(20 to 25) 

60 to 70 

Kharif areas all over the 
country. 

Kharif areas all over the 
country. 

All kharif areas, it has done 
well in black soils of M.P., 
Maharashtra. Gujarat and 
Mysore. 

Tn assured rainfall areas: 
A.P. (Telengana), Mahara
shtra, monsoon areas of 
Tamil Nadu, Malwa Plateau 
of M. P., and the Bundel
khand region. 

(Pre-release multiplica- AU over India with rain-
tion stage by N.S.C.) fall of 25• to 30". 

N. B : ** Indicates yield expected under rain-fed conditions. 
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Name of the 
Crop & 
Variety 

5. Bajra 
(Pearl Millet) 
HB-1 

H-B-2 

HB-3 

HB-4 

K-559 
Hybrid Bajra 

6. Ragi 
Puma Ragi 

Hamsa Ragi 
(HR-1) 

Co-7 

Co-9 
Sarada Ragi 

7. Barley 
RS-6 

Ratna 

Jyoti 

Duration 
m 

days 

80-85 

80 

80-85 

80-85 

80-85 

100-110 

105-120 

110-120 

110-120 

100-105 

Expected 
grain yield 

{Quint.{Hect.) 

40 to 50 

40 to 50 
**(20 to 25) 

**(25 to 30) 

50 to 60 

25 to 30 

35 to 50 

30 to 35 

40 to 55 

35 to 40 
25 to 35 

Suitability of Cultivation. 

Low rainfall area all over 
the country. 

Suited especially for dry 
regions of Gujarat and 
Rajasthan. 

For rain-fed areas of Rajas
than, Gujarat, Maharastra, 
Mysore, Eastern Uttar Pra· 
des h. 

Madhya Pradesh, Uttar Pra
desh, Haryana, Tamil Nadu, 
Andhra Pradesh and part of 
Rajasthan. 

Suited especially for arid 
conditions. 

High yielder under irrigated 
and heavy fertilization. All 
Ragi growing areas. 
Both in monsoon and sum
mer seasons in Ragi growing 
areas. 

Under irrigated conditions 
in Tamil Nadu, Mysore and 
parts of A. P. 

do 
Southern, Eastern and Wes
tern Ragi growing areas. 

125-130 Widely adaptable, under 
irrigated and rain-fed condi
tions. 

105-110 Eastern U. P. and Bihar 
under irrigated and rain-fed 
conditions. 

120-125 north - western and north
eastern plains. 

N.B: •• Indicates yield expected under rain-fed conditions. 
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WORLD CEREALS SITUATION 

JOHN DRAKE 

Chief, Features Section Food and Agricultural Organization 

of the United Nations 

Despite the successes achieved in 
several countries with high yielding 
cereal varieties over the past few 
years, advances in world food pro
duction continue to be small and 
hard-won. 

Thus, the latest information avai
lable to the Food and Agriculture 
Organization shows that in the 
calender year 1969 total food pro
duction in all developing areas rose 
by only two per cent. Since popu
lation also rose about two per cent, 
per caput, food supplies had thus, 
not risen above the previous year's 
levels. In Africa, Latin America 
and the Near East, food production 
had hardly changed from the 
previous year and so per caput 
supplies actually fell. 

In the Far East, food production 
rose four percent providing for an 
appreciable increase in per caput 
supplies over the previous year. 
India achieved a remarkable increase 
in food production of over five per
cent and the four percent rate of 
growth in Pakistan also represented 
a notable achievement. In both 
countries earlier progress had been 
maintained and food production in 

1969 was about 20 per cent greater 
than previous two years. 

The slackening in the rate of 
growth of food production, after 
promising crop results in 1967 and 
1968 raise some important questions 
regarding the high yielding cereal 
varieties. FAO has repeatedly 
warned that, despite their remarka
ble success in a few countries, such 
as India, these varieties merely 
presented a hope, and not a promise, 
for a permanent improvement in the 
food situation of the developing 
world. This warning seems amply 
confirmed by the latest data. A 
recent FAO survey of progress in 
improvement of cereal varieties and 
of the extent of adoption of the 
high yielding types shows that 
out of 140 developing countries 
about 25 were using them on a large 
scale in 1968 and only one-third of 
these had also established adequate 
seed multiplication and other 
essential supporting services. 

A number of factors hold down 
technical progress in this field. 
These include limitations imposed 
by climate and inadequate water 
control, unsatisfactory price and 
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support policies, insufficient supplies 
of necessary inputs like fertilizer 
and insecticides, and the lack of 
adequate credit to finance these 
inputs. Furthermore, improved 
strains suitable for a wide variety 
of soils and climatic conditions, in 
particular for use on semi-arid rain
fed land, have not yet been develo
ped on the required scale. In many 
countries, institutional and struc
tural factors, such as traditional 
forms of land ownership and land 
tenure are additional factors 
delaying progress in food produc-
tion. -

Many of these handicaps will, no 
doubt, be overcome in time. Over 
the medium term, however, the 
present situation is not expected to 
change drastically. The Far East 
wi11 continue to be the region where 
most of the progress with the high 
yielding varieties is likely to be 
made, although the extremely high 
growth rates initially recorded in 
wheat could not be expected to 
continue year after year. Further 
progress can be expected also in the 
Near East with the development 
and use of improved local strains as 
well as of imported varieties, both 
of which have already given good 
results in the past. For other 
developing regions, the available 
information does not suggest a 
major change in the cereal situation 
over the next few years, and in 
many countries, food production 
may barely keep pace with popula
tion growth. The improvement 
in yields will probably continue to 
be largest for wheat, as the areas 
sown to the new varieties expand 
and the use of fertilizer and other 
inputs on these crops is increased. 
Continued progress is also expected 
for rice, particularly since some of 
the earlier problems connected with 
quality and consumer acceptance 
seem to have come closer to a 
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solution with the development of 
better strains. The lack of contro
lled irrigation on a large part of the 
total rice area poses problems of 
a different nature which it will be 
more difficult to overcome, although 
progress is being made also in this 
field. 

Over the next few years, the effect 
on trade of the efforts of developing 
countries to accelerate food produc
tion growth will probably take largely 
the form of an increase in their self
sufficiency, rather than a rise in 
export availabilities. This is partly 
because Government commitment 
to the goals of stepping up food 
production is greatest in food deficit 
countries. The latest F AO review 
of the medium term food outlook, 
for 1973, forecasts a fall in the net 
imports of cereals into 16 major 
developing countries of 50%. 
Although the emergence of expor
table surpluses of wheat as well as of 
rice in a few of these countries in 
years of particularly favourable 
weather cannot be ruled out, especi
ally in the very large producing 
countries which are already on the 
border-line of self-sufficiency-this is 
likely to be the exception rather 
than the rule over the next two or 
three years. The impact on trade 
will probably be felt more on the 
commercial markets for rice than 
for wheat, since the Far East, 
where most of the improvement 
is expected to occur, accounts 
for more than half of world rice 
imports. 

In the face of an apparently shrin
king commercial import market for 
rice a situation could arise where 
supplies in developing countries 
could exceed effective import 
demand. Since Japan already 
possesses heavy surplus rice stocks, 
this possibility calls for greater 
efforts towards harmonisation of 



national production plans and 
policie . 

Wheat import requirements of 
developing countries as a whole 
should continue to account for a 
substantial, through declining, hare 
of world trade, but the upward 
trend in imports of those countries 
which do not grow much wheat 
themselves is likely to continue. 
Moreover, substantial fluctuations 
in production due to unfavourable 
weather in one or more of the large 

developing countries, might well 
give rise to unexpectedly heavy tem
porary requirements in addition to 
normal imports, at least part of which 
might have to be met by food aid. 

Early indications for 1970 point 
to another large world wheat crop. 
although production may decrease 
in several major exporting countrie . 
As there are no indications of a 
significant increse in world trade, 
competition between major exporter 
will remain keen. 

Dwmf Wheat S. 227 
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THE INDICATIVE WORLD PLAN FOR 

AGRICULTURAL DEVELOPMENT 

Food and Agriculture Organisation of the United Nations 

A. The General Strategy 

1. The indicative world plan 
strategy for the progressive intensifi
cation of agriculture envisages 
use of quantity seed, fertilizer, pesti
cides and mechanical equipment 
and acclerated use of those ele
ments to modern production tech
nology in cunjunction with progra
mes to develop land and water 
resources. On this will depend not 
only the crop production objective 
but also the attainment of satis
factory returns on investments in 
the development of physical resour
ces and to an increasing extent the 
expansion of employment opport
unities in agriculture and related 
industries. 

2. Nevertheless, considerable dif
ferences in levels of use of inputs, 
and in the speed of their adop
tion are envisaged not only within 
countries, but within and between 
regions during the period covered 
by IWP. These differences relate 
first and foremost to differences in 
the potential for tapping new land 
resources, and to the pressure. of 
population on the total quantum 
of physical resources which can be 
brought into productive use. In 
much of Asia, the Near East, and 
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North Africa, more intensive use of 
existing resources represents practi
cally the only road to meeting the 
production objectives. A gradual 
process of intensification is also 
likely to be necessary elsewhere, 
but because pressures are lower, 
the weight placed on purchased in
puts as a means of dealeving objec
tives can be less, and their distribu
tion between food and non-food 
crops is likely to be different, with 
less weight on the former than in 
areas facing serious problems of 
food supply. 

3. The general aim of I WP policy 
has been to introduce purchased 
inputs in tune with the physical 
potential, the technical skill of the 
farmers, and the economics of their 
use on the dominant crops, but on 
an increasing scale of complexity 
over time until the optimum blend 
of complementarity is achieved. In 
so doing the •• opportunity costs " 
of their use in relation to foreign 
exchange requirements, and the 
creation of employment have been 
important considerations and the 
possibilities of meeting demand by 
the expension of cultivated area and 
the use of labour as an input to 
raise productivity have been exploi-



ted wherever circumstances per
mitted. 

4. However, human labour is seen 
as a substitute for material inputs 
only to a limited extent; since sub
stitutability becomes less as produc
tion grows more intensive, and 
labour and cash inputs then interact 
to raise productivity per worker 
and per hectare. The role of mate
rial inputs is to raise the ceiling on 
the expression of the production 
potential by the removal of limiting 
factors and in this connection irriga
tion and drainage would also play 
a crucial role. For this reason 
irrigation operation and mainte
nance have been included in the 
recurrent costs of inputs, although 
the actual development programmes 
in land and water resources are dis
cussed in Chapler 2. 

5. In order to stimulate the rapid 
expension of input use required to 
achieve the production objectives, 
and to obtain the maximum bene
fits from complementarity of inputs, 
the IWP proposes that special 
'' package ' ' programmes be laun
ched to spearhead development in 
certain key crops and areas, sup
ported by reinforced credit and 
marketing services. In Asia, the 
Near East, and North Africa the 
main weight of such efforts would 
be directed to food and fodder 
crops, with particular emphasis on 
high yielding cereal varieties and 
multiple cropping systems in irriga
ted and ''Class A" rain-fed land. 
In Africa, South of the Sahara, a 
number of important commercial 
crops, (such as oil palm, rubber 
sugercane, tea and tobacco), would 
receive priority and in some Latin 
American countries special pro
~rammes are likely to be required to 
1m prove pasture productivity, in 
addition to those linked to the intro
duction of high yielding varieties 
and to export promotion. 

6. The total annual expenditure 
on all current inputs under the plan 
would rise from US$4,735 million 
in 1962 to $17,203 million by 1985, 
an overall growth rate of 5·8 per
cent compound. The increase in 
inputs would be somewhat faster 
then that of gross output, so that 
the value of inputs as a percentage 
of crop value would rise from 11·8 
percent in the base year to 19·2 
percent in 1985. In addition there 
would be vast cumulative capital 
investments in tractor parks, work
shops, fertilizer plants and so on. 
Although the establishment of 
domestic input manufacture wher
ever economically feasible would 
somewhat reduce fereign exchange 
requirements, the latter would still 
be a heavy burden, (although less 
than that of major food imports). · 

7. It is, therefore, of crucial im~ 
portance to avoid waste and ineffici
ency in input use or manufacture 
in developing countries, and f<>.r. 
this reason the IWP has stressed 
the need for most · careful planning, 
and has proposed a number of sup
porting measures to ensure the 
effective employment of each input. 
Research to determine the optimum 
type, quantity, and method of appli
cation for fertilizer and pesticides, 
and the correct machine and mode 
of operation in the case of power 
equipment is accorded special prio
rity: but well designed demonstration 
and training programmes . both for 
farmers and for specialist opertors 
would be essential to incorporate 
the lessons of research into farm 
practice. A major increase in 
credit, and an improvement in 
credit services, would also be 
required, and in some areas addi
tunal incentives such as trans
port subsidies might be ncessary 

.. to. get agriculture moving. 

8. Because of differences in the 
physical potential for effective eco-
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nomic use of inputs, and because 
the inputs themselves and the train
ed technical personnel needed to 
teach farmers their successful use 
are usually scarce and expensive 
resources, the IWP advocates a 
se]ective strategy for input distribu
tion between crops and areas of 
high and low potential, in a way 
which would achieve the greatest 
overall benefit to the economy. 
Where potential for raising produc
tivity through use of cash inputs 
was low, emphasis would be placed 
on labour and the use of improved 
varieties and cultural techniques as 
a means of increasing output, but 
paralJel efforts in training farm 
population for work in other sectors, 
and the creation of employment 
opportunities outside agriculture 
might have to be undertaken to 
avoid widening income disparities 
with better areas. 

9. Considerable emphasis is plac
ed on concorded and balanced 
action at all levels in the production 
and use of inputs since this can 
also offer advantages in economy 
and efficiency. International co
operation to standardize quality and 
safeguard end-users of inputs is one 
aspect, but the plan stresses the 
need for 2reater assistance from 
governments and industries in ad
vanced countries to aU aspects of 
research and development of input 
use in Zone C countries, including 
loans for purchase of inputs or to 
establish domestic manufacture. A 
vast market potential exists in the 
developing countries so that this 
could be regarded as enlightened 
self-interest ! In the longer-term a 
mueh greater degree of co-operation 
between developing countries in the 
manufacture of inputs is envisaged, 
either through individual agree
ments, or through group action. 

10. The plan also highlights the 
need for symbiosis within countries 
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between the public and private 
sectors. The provision of the 
necessary funds and technical servi
ces for the rapid increases in input 
use proposed in the plan would 
throw a heavy burden on govern
ments if it had to be supported 
entirely by the public sector, and 
whilst government services are ex
pected to play the leading hand in 
initiating input use, the plan consi
ders the increasing participation of 
the private sector to be indispensa
ble. This would involve not only ' 
action by commercial enterprise in 
relation to distribution and promo
tion of input use, but also co-opera
tive or group action by farmer in 
production, purchase, and use of 
inputs. 

B. Policies and Objectives for 
Specific inputs 

11. In interpreting the IWP pro
posals for specific inputs it is essen
tial to recognize the weakness of the 
planning base partly because of 
inadequacies in present statistics on 
consumption and partly because the 
methodology for determining future 
requirements is still in a formative 
stage. There is clearly an impor
tant field for research here, and one 
in which developed and developing 
countries could fruitfully c~operate. 
The IWP represents a pioneering 
enterprise in this aspect of agricul
tural development, and the figures 
must be regarded in this light. 

1. Seed Production and Distribu
tion 

12. The need to develop efficient 
seed organizations has been given 
special priority in the plan because 
so much depends on providing ade
quate quantities of genetically pure 
seed of the high yielding varieties. 

13. Whilst adequate arrangements 
often exist for production of suffici
ent quantities of seed (particularly of 



cereals), relatively few countries are 
able to provide such seed to farmers 
at adequate standards of quality. To 
do this is a much tougher task than 
merely bulking up seed, requiring a 
high degree of specialization, and 
considerable capital and recurrent 
expenditure. Failure to appreciate 
that the development of an improved 
variety is only a first link in the chain 
and needs to be backed by a proper
ly equipped and staffed seed produc
tion and distribution programme 
is a basic reason for lack of impact 
of improved varieties on crop 
yields. 

14. The IWP proposes a series of 
measures to provide a suitable 
framework for the production of 
basic and certified seed in sufficient 
quantity to replace a calculated 
. proportion of farmer's seeds of the 
key annual crops at regular intervals, 
and to standards of quality which 
would ensure adequate genetic 
purity, vigour, and freedom from 
disease or mixtures with undesi
rable seeds. Programmes would 
be initiated with priority crops 
presenting relatively straightforward 
problems of production, processing, 
storage, and distribution, i.e. self
pollinated cereals (wheat, barley, 
rice), pulses and certain annual 
oilseeds, progressively widening the 
scope with increasing experience to 
include hybrid seeds, vegetables, 
and bulky cr.Jps such as pota
toes and groundnuts. Importation 
under appropriate guarantees of 
quality might be looked on as an 
interim solution whilst a seed 
organization was built up. The 
IWP envisages considerable oppor
tunities for agreements between 
developing countries in the provi
sion of seed, but this would require 
conformity to international seed 
regulations. 

15. In addition it is emphasized 
that parallel steps need to be taken 

to provide nursery stocks of high 
yielding planting material for·peren
nial crops such as rubber, tea, 
cocoa, coconuts, oil palm, olives, 
and fruit trees. In many countries 
there is a bottleneck in supply here, 
whilst standards of quality and 
hygiene in tree nurseries are often 
deplorable. However, it did not 
prove possible to quantify require
ments for these crops as was done 
in the case of annual crops, for 
}ack of data on present capacity. 

16. The IWP recommends that 
private enterprise should be encou
raged to play a progressively more 
active role both in respect of quality 
seed supply and the provision of 
improved planting material. The 
total value of certified seeds to 
meet calculated requirements would 
be nearly US$900 million" in 1985 
(roughly 40 percent of total value 
of all seed t:> be utilized by farmers), 
and this should provide a major 
incentive to the private sector. 
Greater private participation would 
release government resources for 
research, and for action to regulate 
and improve standards of produc
tion. 
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17. However, because of the con
siderable capital costs of providing 
an efficient service, adequate price 
incentives and credit would have to 
be given to encourage seed firms of 
the right type, as well as to far
mers producing seed (whether 
for government schemes or for 
private firms). Both because of 
their important bearing on future 
production and their specific nature, 
seed production programmes appear 
particularly well suited to sup
port by international financing 
agencies. 

2. Fertilizers 

18. Fertilizers are the key to 
modern agriculture, and as such 
are expected to play on increasingly 



important role in all developing 
countries. Expansion of fertilizer 
use is foreseen not only for food 
and industrial crops, but in some 
regions also for grasslands, and for 
irrigated pasture and fodder pro
duction. 

19. Very fast rates af growth are 
proposed for fertilizer, particularly 
in the first period of the plan, when 
an overall annual increase of 14·3 
percent compound is composed. 
Whilst this might seem exceedingly 
optimistic it is not, in fact, much 
more rapid than that in the recent 
past which averaged 12·7 percent, 
but which in some countries has 
reached 25 percent. Total value 
of fertilizer applied would rise from 
S664 million in 1962 to $7·8 billion 
in 1985, .45 percent of the total 
value of a1l current inputs in that 
year. 

. 20. In the immediate future it is 
expected that the strongest impetus 
for increased fertilizer use will 
come from the continued expansion 
of area under fertilizer responsive 
high yielding varieties of cereals, 
and of improved planting material 
for perennial export crops. The · 
expansion of irrigated area, and of 
area under multiple - cropping 
systems is likely to provide a basis 
for the longer-term growth of ferti
lizer consumption. Improvements 
in fertilizer distribution systems, 
subsidies, and guaranteed prices for 
some selected products are also 
expected to stimulate consumption 
as they have done in countries 
which have experienced the most 
rapid increase in fertilizer use since 
1962. 

21. The increases proposed by 
IWP would result in an average per 
hectare use of 60 kg. by 1 985, com
pared with only 6·7 kglha in 1962. 
Even this would be well below 
levels currently achieved in the 
more agriculturally advanced coun-

tries, and considerable scope re
mains both for increasing area 
fertilized and Jeavels of use per 
hectare. 

22. Although the IWP proposes 
a considerable expansion of domes
tic production of nitrogen and phos
phate in the developing countries as 
a whole, . a cautious approach is 
advocated in the sma1Ier countries. 
To meet total demand of 26 million 
nutrient tons of NP by 1985 would 
require an investment of approxi
mately $·12,000 million, with a fairly 
high foreign exchange component 
of over 50 percent. The employ
ment creating capacity of fertilizer 
industries is not high in relation to 
capital requirements compared to 
many other industries, and if econo
mies of scale could not be achieved 
the farmers would have a high 
priced product with litte compensa
tion to the economy as a whole . 
Unless intra-regional manufacturing 
agreements can be reached it is, 
therefore, suggested that smaller 
countries should continue to import 
until they have built up sufficient in
ternal demand, possible until after 
1975 . . This would also enable them 
to utilize the latest manufacturing 
techniques. 

3. Crop Protection 

23. The provision of an assured 
water supply and freedom from 
deep flooding, combined with qua
lity seed of improved varieties and 
adequate.supplies of fertilizer, are 
first essentials for the transforma
tion of traditional agriculture. Ho
wever, experience in countries which 
have travelled a considerable dis
tance along the road towards a 
modern intensive agriculture shows 
that once high yielding varieties 
and multiple-cropping are adopted 
on a wide scale together with irriga
tion and complementary inputs, 
pest and disease problems begin to 
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escalate, and can become a major 
limiting factor to further increases 
jn productivity. 

24. The IWP, therefore, considers 
that an expanded campaign to pre
vent losses from crop diseases, in
sect pests, weeds, and other destruc
tive forces such as rats, will have to 
be launched if the production objec
tives are to be met. The loss of 
potential p~oduction in the d~velop
ing countnes has been esttmated 
at US$50 billion in 1965, more or 
less equal to the proposed increase 
in the value of crop output between 
1962 and 1985 to meet IWP objec 
tives. Under the more favourable 
environment provided for pest 
attacks by the intensification of 
agriculture, losses could well repre
sent a much higher proportion of 
production by 1985 if more atten
tion were not paid to control mea
sures. Looked at in this light the 
proposed annual expenditure of 
$2 000 million by 1985 (although ten 
ti~es that in 1965) must be regarded 
not merely as a cheap insurance 
policy, but as a necessity for main
taining a fast rate of growth in crop 
production. 

25. Particular emphasis is placed 
on treatment of cotton, sugar crops. 
and beverages in the export and in
dustrial sector, and on rice, maize, 
sorghum and groundnuts amongst 
foodcrops. Not only are these.erops 
of major economic or nutritional 
significance, but they are also 
amongst the most widely attacked 
by pests and diseases. Fruit and 
vegetables being produced for ex
port, processing or urban consump
tion also receive high priority in the 
plan. 

26. For cereals and pulses seed 
treatment is considered to be of 
special importance because of the 
ease of application and high benefit : 
cost ratio. Protection against stor
age pests and diseases: including 

prevention of rat damage is also 
accorded priority for these crops. 
However, such measures would 
generally have to be supported by 
treatments during the growing sea
son. The main emphasis here is 
placed on insect control, although 
for certain crops (including potato
es. tea, and bananas) application of 
fungicides assumes major impor
tance. Chemical weed control has 
spread rapidly in developed count
ries, but the IWP proposes that its 
use in developing countries would be 
confined to crops or stages of growth 
where handweeding was difficult 
(wheat, barley or broadcast rice) or 
labour was tied up with other tasks. 

27. Although in the immediate 
future no effective alternative to the 
use of chemicals appears possible 
for many, majar pests and diseases, 
an important long-term role is fore
seen for the integration of biological 
and cultural methods of control with 
chemical measures, The plan draws 
attention to the potential short and 
long-range toxic hazards ofmany of 
the chemicals in current use, and 
stresses the need for enhanced res
earch to develop cheap and effective 
crop protection products and me
thods of application which would 
neither present risks to the user nor 
contaminate the environment. 

28. Whilst few developing coun
tries have industrial capacity for the 
synthesis of technical crop protec
tion materials, the IWP proposes 
that every effort be made to estabish 
local industries for formulating and 
packaging agricultural pesticides in 
order to avoid importing bulky for· 
mutated products with a high con
tent of inert matter. Foreign tech
nical and industrial expertise could 
be particularly valuable in guiding 
developing countries as to imports 
of suitable technical grade materials, 
and methods of formulation to meet 
their main needs. In the past crop 
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protection has been a relatively 
neglected field for international or 
bilateral aid ; the IWP recommends 
that it be given much greater weight 
in future programmes. 

4. Agricultural Mechanization 

29. Agriculture in the developing 
world as a whole is seriously defi
cient in power to work the land, 
especially at critical periods when 
time is all important, such as seed
bed preparation, sowing and harves
ting. Although additional inputs 
of human labour and better animals 
and animal draft equipment are ex
pected to contribute more to the 
total pool of power during the plan 
period, a wide gap between availa
bility and theoretical requirements 
would remain. To bridge this gap. 
and facilitate the higher yields and 
cropping intensities necessary to 
meet the plan objectives, power 
mechanization will have to be adopt
ed on an increasing scale. 

30. The IWP recognizes that 
mechanization generally saves 
labour. at least for the operation 
involved, and considers that this 
issue must be faced squarely in 
planning a strategy for the wider 
use of tractors and related equip
ment in developing countries. A 
gradual and selective expansion is, 
therefore, proposed concentrating 
especiality on tasks which cannot 
effectively be done by other means 
(for example. land clearance and 
certain crop protection tasks), or 
which would raise yields (timely 
planting. adoption of"dry farming" 
cultivation techniques in low rain
fall, pumping irrigation water). or 
facilitate more intensive land-use 
(removal of sowing and harvesting 
bottlenecks in areas suited to multi
ple-cropping. elimination of follow 
in class A rain-fed land). By these 
measures it is believed that mecha
nization would help to increase 

labour requirements overall, since 
manpower released from one opera
tion would be utslized for others 
for which it was better suited within 
the farming system as a whole-for 
better weeding, more frequent crop 
protection operations, pruning, 
more careful irrigation, improved 
marketing of produce, and integra
tion of crop and livestock enter
prises. 

31. In addition mechanization 
would also provide work outside 
farming for maintenance and spare 
parts services, for rural workshops 
for manufacturing parts, tools, and 
the simpler kinds of implement and 
eventually for domestic manufacture 
of farm machinery. 

32. The JWP proposals would 
result in an annual growth of tractor 
numbers over the period 1965-
85 of 3 percent compound in North 
Africa, 3·9 percent in Latin America, 
4·8 percent in Africa, 6·2 percent 
in the Near East, and 13 percent 
in Asia. In Asia two-wheel ''motor 
cultivators " would also increase 
rupidly-at nearly 20 percent an
nually. By 1985 a total of 3.15,000 
four-wheel tractors would he re
quired to meet annual needs for 
new machines and replacements, 
of which 59 percent would be in 
Asia, and 30 percent in Latin Ame
rica. The cumulative investment 
involved over the plan period in 
those two regions alone would be 
USS37 billion. Current inputs for 
operation and maintenance would 
rise overall at 5·3 percent per 
annum to a total of S2·6 billion 
by 1985. 

33. Differences in the growth 
rates proposed are related partly to 
present levels of mechanization, 
which are hiehest in North Africa 
and Latin America. partly to the 
existence of suitable conditions for 
mechanization, (both physical and 
institutional), and partly to the 
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degree or urgency. Thus, in the 
Andean and Amazon rain forest 
areas of Latin America, and in 
Equatorial Africa, only a slow rate 
of mechanization is anticipated : 
whilst in the Class A rain-fed and 
irrigated areas of the Near East and 
South Asia, and in much of South
East Asia where intensive cropping 
is feasible a faster rate of growth is 
proposed. However, even the very 
high rates of expansion foreseen in 

some Asian countries would still 
leave serious power deficiencies. In 
India sufficient mechanical power 
would be available to cover only 
about 20 present of the area to be 
cultivated (compared with an esti
mated 1 percent in 1965), and the 
vast population of draft animals 
would not be diminished. The 
design of improved animal draft 
equipment and its production at 
prices acceptable to the smaller for-

Pusa Giant Napier. a high yielding fodder grass. 

55 



mers would be an important aim 
of agricultural policy in many deve
loping countries, but particularly in 
Asia and Africa. 

34. To obtain the maximum 
benefits from power mechinization 
as well as to facilitate the adoption 
and use of machinery by farmers, 
the plan stresses that certain condi
tions must be fulfilled. Of these, 
the most important are to provide 
conditions for efficient economic 
operation ; to ensure that tractors 
and implemants in use are earlly 
suited to their working environ
ment ; and to develop the servi
cing and spare parts organization 
which will give reasonable assurance 
of a long working life, provided 
machinery operators are adequately 
trained. 

35. A considerable increase in 
multi-farm use of tractors and 

S6 

equipment is foreseen as a means 
of developing economic operation 
and efficient servicing and mainte
nance; and here the private sector, 
through the establishment of con
tracting service is expected to 
play the main Government action 
will be necessary to stimulate such 
operations, and also to assist the 
private sector in providing satisfac
tory dealer service. It is considered 
advisable, at least in the early stageil 
of mechanization, to restrict the 
number of makes and models im
ported in order to facilitate servicing 
and training of drivers and mecha
nics. Despite the high foreign 
exchange component involved, it is 
not envisaged that many countries 
other than a few in Asia and Latin 
America would be able to under
take domestic manufacture before 
1985 for lack of a large enough 
market and the necessary supporting 
indus trial infrastructure. 
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FOUNDATION 
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IN AGRICULTURE 

IN INDIA 

Guy B. BAIRD 

Field Director, 

Indian Agricultural program, 

The Rockefeller Foundation. 

The Rockefeller Foundation' 
Indian Agricultural Program came 
into legal being in April 1956 when 
a Memorandum of Understanding 
was signed by the Government of 
India and The Rockefeller Founda
tion. This agreement provided for 
cooperative efforts in developing a 
postgraduate school in agriculture 
at the Indian Agricultural Research 
Institute, (IARI), New Delhi, and 
for cereal improvement research 
with particular emphasis on hybrid 
com, sorghum and millets, and 
subsequently extended to include 
wheat and rice. As a result of the 
progress in the cereal improvement 
programi, the Foundation became 
involved in seed production activi
ties, primarily through the National 
Seeds Corporation and more recen
tly the new Division of Seed Tech
nology at the I. A. R. I. 

Under this Memorandum of 
Understan,ding the two principal 
phases of program- research and 
postgraduate training- have been 
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conducted in close interrelationship. 
The Government of India and the 
Foundation have specific respon
sibilities in all of this cooperative 
work. 

The Government of India on its 
part arranges for the necessary land 
and facilities and the budget for 
local staff and for recurring costs of 
the program. 

The Foundation assigns to the 
program permanent staff members, 
who are peclalist in agricultaral 
research and education, and appro
priates funds for certain items of 
equipment and library materials. 
There are now II permanent Foun
dation staff members assigned to 
this program, who are resident in 
India. In addition, a limited 
number of well-known scientists 
from the USA serve as temporary 
staff members in the capacity of 
visiting professors with the Post 
Graduate School and as consultants 
in the crop improvement work. 
Further, a number of temporary 
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appointments are filled by young 
men on one or two-year post-doc
toral assignments. An important 
aspect of the Foundation's contri
bution is the in-service trainning 
provided by having a limited num
ber of young Indian scientists 
directly associated with the staff 
members ofth~ Foundation through 
temporary appointments. 

In additon to the cost for pro vi
ding the services of its staff members 
resident in India, the Foundation 
has appropriated annua!Jy sums of 
the order of$ 2,00,000 to $ 4,00,000 
for equipment and other expenses 
in direct support of the field opera
ting program. The Foundation has 
also made grants to selected agri
cultural institutions in. various, parts 
of India, and provides scholarships. 
for a limited number of Indian 
scientists to pursue postgraduate and 

postdoctoral study and research jn 
the USA each year. 

Emphasis is being placed on 
training for scientific research and 
teaching, on development of leader
ship in agricultural sciences, and on 
strengthening and improvement of 
the institutions concerned. 

Graduate Education in 
Agriculture 

The initial and principal focus 
of the Foundation's participation in 
graduate education in agriculture in 
India was the Post Graduate School 
at the Indian Agricultural Research 
Institute. However, through the 
All~India Coordinated Cereal 
Improvement Projects attention is 
directed to Agricultural Colleges and 
Agricultural Unive1 ties · in the 
States . 

.4 demonstration plot of medium dwarf hybrid bajra 
in JAR! Delhi 
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The Post Graduate School at the 
Indian Agricultural Research Insti
tute was inaugurated in October, 
1958. There are at present over 
400 post graduate students in resi
dence, about half of whom are 
candidates for M.S. degree and the 
other half for the Ph. D. degree. 
The l,OOOth student received his 
advanced degree at the IARI Con
vocation in 1969. The institute has 
autonomous authority for develo
ping its instructional program and 
granting of degrees. 

The Instructional program has 
been developed along a pattern 
similar to that followed in American 
Universities. Formal courses are 
organized on a trimester basis, and 
tae individual instructors are pri
marily responsible for the assess
ment of progress of the student in 
their respective courses. Each stu
dent's program is planned with an 
advisory committee consisting of 
representatives from his major field 
of studies and from the supporting 
minor fields. External examiners 
are brought in to work with the 
local staff members in the compre
hensive examinations, and in the 
assessment of the students' theses. 
Students have been admitted from 
all States of India and several other 
countries. 

Cereal Crop Improvement 

Cer~a!s constitute the major share 
~f lndta s food. Adequate increases 
tn producti~n of these crops, with 
a c.o~comttant improvement in 
nutnttonal quality, can overcome 
the country's food deficit in large 
measure. All-India Coordinated 
Cereal Improvement Projects with a 
multi~iscipline approach have been 
es~bl~shed to provide the improved 
vaneties. an~ ~ssociated technology 
to pe~nut this mcreased production 
of higher quality cereals. These 

projects, sponsored by the Indian 
Council of Agricultural Research 
are jointly planned, financed and 
operated by ICAR and State institu
tion. 

Since the inception of the coordi
nated cereal improvement projects 
emphasis has been placed on a 
teamwork approach. It is recogni
zed that it is not enough just to 
develop strains or hybrids of cereals 
that have a high-yielding potential. 
It is equally important to have cor· 
responding results and materials that 
permit effective utilization of the 
improved crops. These include 
control measures for disease and 
pests, and information on cultural 
practices such as fertilizer require
ments and water management. 

The importance attached to an 
interdisciplinary approach is reflec
ted in the research program of the 
cereal improvement projects and 
the specialization of the scientific 
personnel provided, or to be provi
ded. It is also reflected in the 
composition of the specialists pro
vided by the Rockefeller Founda
tion. Included in the latter are 
several . plant breeders, a plant 
pathologist, an entomologist, an 
agronomist-soil scientist, an agri
cultural engineer, a seed specialist 
and an agricultural economist. 

Maize 

The coordinating headquarters 
of the Maize Improvement Project ' 
is located at the Indian Agricultural 
Researchjlnstitute, and research is 
conducted at 17 stations in the 
country representing different ecolo
gical zones. Breeding materials 
have been introduced from all 
maize-growing areas of the world 
and evaluated for performance 
under Indian ~conditions. In 1961 
four hybrids namely, Ganga 1, 
Ganga 101, Ranjit and Deccan 
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were released from this program 
and put into production. Three 
additional hybrids were approved 
for release in 1963 and to date a 
total of ten hybrids have been 
released. Additionally, six com
posite varieties were released to 
growers in 1967. 

Under good cultural practices the 
hybrids have the capacity to yield 
up to 50% more grain than local 
varieties commonly grown under 
the same conditions to these areas. 
Further, they have been developed 
with a grain type and quality which 
are acceptable to Indian cultivators, 
and they are developed frominbred 
lines which are sufficiently vigorous 
and well-adapted to permit depen
dable seed production under Indian 
conditions. Some of the composi
tes have demonstrated a yield 
potential approaching that of the 
best hybrids and further improve
ment of these plus several other 
composites is in progress by the use 
of several breeding procedures. 
Considerable emphasis is being 
placed on incorporation of the 
Opaque 2 and Floury 2 genes for 
improvement of the nutritive quality 
of the grain since these contribute 
t<i better protein balance in the 
maize grain. 

Less than 40 hectares of double 
cross seed production were carried 
out in 1961 and 454 in 1962. The 
approximate area under hybrid 
maize for 1968-69 was 3,95,000 
hectares. 

There are about 5 million hecta
res of maize in India. The U. S. 
Agency for International Develop
ment is likewise intimately involved 
in the seed production and in the 
educational and demonstrational 
work which form a part of maize 
improvement through their APP 
extension programs. 
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Sorghum 

More than 16 million hectares 
in India are devoted to the cultiva
tion of sorghum. Under the coope
rative program with the Govern
ment of India and the Indian states. 
a systematic program of collection 
and evaluation of the various varie
ties of sorghum grown in India was 
undertaken. In addition, a large 
number of varieties have been intro
duced from Africa, the USA and 
certain other countries. The total 
collc:ction, consisting of some 10,000 
entries, has been planted at several 
locations in India, and has been 
made available to sorghum research 
workers in other countries. 

. Under the Coordinated Sorghum 
1 mprovement Program uniform var
ietal tests have been established in 
vari?us parts of India and a syste
matic program undertaken for selec
t~ng and proving the most produc
tive and useful varieties for Indian 
us~. The more promising ones are 
bemg crossed on to male sterile 
lines to produce hybrids with poten
tial for higher yields and better 
performance under local condi
tions. 

Two hybrids CSH-1 and CSH-2 
were approved for release in 1964 
and 1965. These hybrids are to a 
considerable extent, photo-period 
insensitive, and perform well from 
the _sou~hern tip of the country to 
PunJab m north. Yields up to six 
tons per hectare have been obtained 
under good cultural practices. An 
improved variety ·• Swarna '' has 
been released and shows much 
promise. The estimated area under 
these high yielding sorghums in 
1968-69 is 6,80,00 hectares. The 
shootfly and stem borer are serious 
pests of sorghuw and efforts are 
being made to identify and utilize 
sources of resistance from the world 
collection. 



A progressive farmer in Maharashtra with his hybrid 

Sorghum crop CSH- 1 

Millets 

Collectively millets constitute an 
important group of cereals in the 
country. The estimated area and 
production for 1966-67 wer~ . 16 
million hectares and 7·5 mtlhon 
metric tons, respectively. The two 
most important millets are bajra 
( Pennesetum typhoides) and ragi 
(Eleusine coracana). Bajra alone 
occupies around 10 million hec
tares. 

Research activities of the All
India Coordinated Millets Improve
ment Project produced two hybrids 
which were released in 1965 and 
1966 making use of male sterile 
seed parents developed by Dr. Glenn 
Burton at the U. S.D. A. station in 
Tifton, Georgia. Since then addi
tional hybrids have been developed 

61 

and released. Although traditionally 
bajra is grown in low rainfall areas 
and under relatively low levels of 
management, the new hybrids bid 
to receive more prominent atten
tion. Under good cultural practices 
yields of 3-5 tons of grain per hec
tare have been obtained. Approxi
mately 7,36,000 hectares were seeded 
with hybrid bajra in 1968-69. 

Dwarf lines of bajra look very 
promising and prospects seem good 
for early development a~d . release 
of high yielding dwarf vanettes and 
hybrids. This crop in the dwarf 
form would seem to land itself for 
use under intensive rotations. 

Wheat 

Until recently the chances for in
crease in · wheat production were 



severely limited by the characteris
tics of the varieties to use. The 
local varieties were tall-with the 
associated tendency for lodging 
under high levels of fertilizer and 
irrigation. Dwarf materials from 
Mexico provided the basis for a . 
breakthrough in production. 

The Coordinated Wheat Improve
ment Program, begun in 1961 and 
revamped in 1964, made use of this 
introduced germplasm in its breed
ing program. Six varieties were re
leased=Kalyansona, PV 18, Sona
lika, S 331, Safed Lerma and Shar
bati Sonora. The breeding program 
has greatly expanded and large 
numbers of Indo-Mexican crosses 
have been made and are in different 
stages of advance. Yields of 5-7 tons 
per hectare, and occasionally more, 
have been achieved by several far
mers. Correspondingly work on 
Agronomy, Plant Pathology, Phy
siology, Entomology and quality 
has increased. Agronomy has, in 
particular, kept pace with new deve
lopments side by side with bree
ding. 

In rabi 1966-67 about 20,00,00-
3,00,000 hectares wtre seeded to 
dwarf wheats. This acreage was 
made possible by an original import 
of 250 tons of seed from Mexico in 
1965, its increase, followed by an 
18,000 ton import in 1966. In 1967-
68 about 2 million hectares were 
estimated under dwarfs and by 
1968-69, this had increased to about 
4·7 million hectares with probably 
a half in amber or white-grained 
varieties. The production in 1968 
-69 is estimated at 18·65 million 
tons as compared with the "pre
dwarf period" record of 12·3 
million tons set in 1964-65. It 
is anticipated that somewhere 
between 5 and 6 million hectare 
will be under dwarf wheats in 
1969-70. This comprises most 
of the irrigated wheat acreage. 

Because of near absence of winter 
rainfall, production may not exceed 
20 million tons. 

Rice 

As with wheat, increases in yield 
of rice were limited, to a large ex
tent, by the tall, leafy characteristics 
of the varieties traditionally used 
in India. The introduction of 
high-yielding, and breeding materi
als from Taiwan and the Internatio
nal Rice Research Institute has 
greatly enhanced the opportunities 
here for increased production 
through higher yields. 

The All-India Coordinated Rice 
Improvement Project (AICRIP), 
with headquatrers at Hyderabad, has 
mounted a country-wide program 
to identify, develop and evaluate· 
improved varieties making use of 
the recently . introduced materials. 
Already yields of up to 10 tons per 
hectare of paddy have been obtain
ed on experimental plots and in 
some farmers' fields. Yields in cul
tivators' fields of 6-7 tons per hec
tare are fairly common. The per
formance of the introduced Taic
hung (Native) I, and Tainan 3 fr.:>m 
Taiwan, and IR 8 from the IRRI 
has been particularly outstanding. 
However, these varieties have cer
tain limitations such as susceptibili
ty to bacterial leaf blight (especial
ly Taichung (Native) l) and a poor 
acceptance by consumers. 

In 1968 the first varieties from 
AICRIP were released: Jaya and 
Padma. Both resulted from a 
cross between Taichung (Native) 1 
and T 141 - a variety from Orissa. 
Jaya yields about 10% more than 
IR-8 and is about one week earlier 
in maturity. Padma, developed at 
Cuttack (CRRI) is considerably 
earlier than Taichung (Native) 1 
and has a comparable yield 
potential. Its grain quality is 

62 



superior to that of IR 8 or Taich
ung (Native) 1. ,Jn kharif ·1969 
there were about 8,000 hectares of 
Jaya and 20,000 hectares of Padma. 
Materials in AICRIP under advan
ced development with promise to 
provide a continuing supply of high 
yielding varieties with improved 
quality of grain with improved 
disease and insect resistance. It is 
estimated that some 26 million 
hectares were in high yielding varie
ties of rice in 1968-69. 

Seed Production 
Associated intimately with . the 

development of the maize hybrids 
in 1961 was · the recognition that 
inadequate provision . ·existed to 
rapidly capitalize on those hybrids. 
There was a lack of organization, 
personnel and resources to permit 
and promote production of quality · 
seed to meet the expanding scale 
of anticipated needs. In response to 
this situation the National Seeds 
Corporation was formed in 1963. 

The major emphasis of the Natio
nal Seeds Corporation was on foun
dation seed production of the 
hybrids. Its purpose also was to 
help the development of a seed 
industry, seed certification prog
rams, a seed law and assist in the 
promotion of the new hybrids and 
varieties. It has leased seed pro
cessing equipment to seed organiza
tions, established seed processing 
plants of its own, produced ade
quate supplies of foundation and 
limited supplies of certified seed, 
assisted new seed growers and 
producers, and temporarily func
tioned as a seed certification agency 
of the hybrids. 

Seeds shifted from a subsidized 
commodity to a price level substan
tially above grain prices. State 
governments have encouraged seed 
g~owers by offering to buy and dis
tnbute their seed. New seed com
panies, corporations and partner-

ships have been formed. Seed pro
duction rose from less than 40 hec~ 
tares of hybrid maize seed to over 
28,000 hectares of hybrid maize, 
sorghum and bajra in 1968-69. 

. Inadequate marketing programs 
have resulted in reduced production 
currently, but the present situation 
is helping all concerned to . recog
nize the need for a total seed indus
try which produces, processes and 
markets seed. The Central Govern
ment and many States are strongly 
encouraging the development of a 
private seed industry. Seeds of new 
dwarf wheats and rice have moved 
in limited quantities in official and 
private seed channels and have 
spread rapidly from farmer to far
mer. 

An Indian Seed Review Team in 
1967-68 helped to outline guide
lines for the future development of 
the seed industry. Many of these 
points are currently being imple: 
mented. A Seeds Act and its Rules 
came into force across the country 
on October 1, 1969. Implementa
tion provides for minimum limits of 
germination and purity plus truthful 
labelling of seeds sold commercially. 
In addition a legal base is provided 
for a voluntary seed certification 
program. The seed certification 
work is being · shifted · from 
National seed Corporation to offi
cial agencies. 

Over 800 persons have partici
pated in more than 30 training 
programs of 3-7 weeks duration. 
Assistance has been given in nume
rous ways to these seed production, 
processing, certification, testing and 
law enforcement programs. A Seed 
Technology Division is being 
formed at LA. R.I. for offering M.Sc. 
and Ph.D. degrees. U.P.A.U. is 
planning to initiate a B.Sc. program 
in Seed Technology. 

The modern seed industry is in 
its infancy but growing stronger. 
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The new rice crop ·' Jaya" released by !CAR 

Private plant breeding has been 
initiated. Seed production of the 
future covering 8,00,000 hectares is 
a possibility. The present 140 seed 
processing plants of various sizes 
can grow to over 1,000. Hundreds 
of seed organizations and thousands 
of seed specialists will be needed in 
the seed industry of tomorrow. 

Grain quality 

Recently a decision was made to 
intensify the work on grain quality. 
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A laboratory has been established 
at the Indian Agricultural Research 
Institute which is equipped to deter
mine the quantity and quality of 
protein in grain. Through identifi
cation of promising materials that 
have a high level of protein and 
favourable amino-acid balance, it is 
anticipated that breeding procedures 
will be modified to permit incorpo
ration of these quality factors into 
the high-yielding varieties and 
hybrids. 



USAID ASSISTANCE FOR 

CEREAL PRODUTION, 

PROCESSING 

AND STORAGE 

IN INDIA 

RUSSELL 0. OLSON 

Assistant Director for Agricultural 
Development, USAJD, 

New Delhi 

The very impressive progress in 
wheat production in India in the 
last few years has laid to rest the 
gloomy view that Indian agriculture 
could not meet its future food 
needs. Not long ago it was widely 
believed that food production could 
not keep pace with the rising needs 
of an expanding population. To 
many observers a major catastrophe 
was imminent-famine and starvation 
eemed in pro pect without mas ive 

imports of food. But this gloomy 
prospect has changed dramatically. 
There is now hope and confidence 
that Indian farmers can and will 
expand production fast enough to 
become largely independent of food 
imports and provide larger and 
more nutritious diets within a few 
years. 

The cause for the new optimism 
about food prospects is foun d in 
the progress made in establishing 
the crucial infrastructure needed to 
sustain a high rate of growth in 
agricultural productivity. Program 
of the 1950's resulted in the orga
nization and development of a ba ic 
agricultural extension apparatus 
nece sary for getting improved 
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technolJgy to the farmer. The 
more recent development of Agri
cultural Universitie and reorganiza
tion of agricultural re earch have 
vastly improved the upply and 
effectivene of well trained agri
cultural scientists and helped to 
mobilize this talent for working out 
the adaptation of new agricultural 
technology to local conditions. 

Much progre s has been made in 
expanding investment in capacity to 
produce key inputs such as com
mercial fertilizer, improved seeds, 
insecticides, power and farm equip
ment. Progress is being made in 
reorganizing input distribution 
facilitie and in expanding and 
improving credit to facilitate 
adoption of better production 
methods. 

The need for better management 
of s il and water resource i now 
well recognized and sub tantial 
improvement has been made tD 

organizing ervices for development 
and u e of water. 

USAID has been associated with 
several aspects of these develop-



ments. Beginning in the mid 1950's 
USAID has supported a program 
for improvement of agricultural 
education and research institutions. 
This program, which has been 
carried out through arrangements 
with American State Universities, 
is now focused. on development of 
nine state agricultural universities 
in India. Assistance has included 
supply of books and equipment, 
assignment of American specialists 
to these institutions and training 
for advanced degrees for selected 
staff members. Some of these 
Agricultural Universities have made 
excellent progress. They have 
assembled highly competent staffs 
and are making significant contribu
tion in agricultural research and 
development of adopted technology. 
They have developed excellent 
programs of education and service 
for the rural areas of their states. 
They are playing an important part 
in the development of new, high 
yielding, disease resistant, consumer 
accepted varieties of seeds, and in 
the\promotion of the adoption of 
these varieties, with appropriate 
~nJ tural practices. 

The introduction of new, r high 
yielding varieties, with intensive 
cultivation practices, requiring a 
whole bundle of complementary 
inputs and practices, presents a 
great many problems that cannot be 
fully anticipated. This has neces
sitated expansion of the input 
distribution facilities and modifica
tion of research and extension 
programs to identify and solve 
quickly problems encountered 
in introducing new technology. 
USAID has assisted in programs 
in six states aimed at improving the 
linkage between the research and 
the development and supply 
agencies in order to hasten the rate 
at which new technology can be 
successfully adapted and adopted 
on a large scale. 

66 

Good quality seed is a critical 
element in maintaining a high 
growth rate in foodgrain production. 
USAID has provided technical 
assistance and processing equipment 
for the seed industry over the past 
15 years. At the present time 
USAID is providing technical 
assistance to the National Seeds 
Corporation on seed processing, 
seed marketing and seed quality 
control and certification. 

Commercial fertilizers are als:> 
playing a crucial part in increasing 
agricultural production. Fertilizer 
consumption in 1970 was over 2 
million metric tons of nutrient'> as 
compared to less than 300 thous.md 
tons ten years ago. USAID has 
assisted in training of Indian per
sonnel in various aspects of the 
fertilizer industry, including manu
facture and management as well as 
in distribution and marketing. 
USAID has financed a substantial 
part of the fertilizer imported in the 
last few years. 

USAID is also providing techni
cal assistance to the p·esticide and 
plant protection industry and to the 
farm machinery industry and finan
ces a considerable part of the 
import of technical-grade pesticides 
used · in formulations in India. 
These industries are experiencing 
rapid development and are begin
ning to make a significant contribu
tion to agricultural progress. 

India has expanded the area 
under irrigation about 35 million 
acres in the last twenty years. More 
emp11tasis is now being given to 
efficient utilization of the water 
supply. USAID is providing 
assistance for development of 
additional water supplies and for 
improved management of soil and 
water resources. Experts are assign
ed to work with the water mana~re
ment unit of the Ministry of Fo:;d 



and Agriculture in developing 
programs and estabHshing standards 
for soil and water management on 
rairi-fed and irrigated lands. 

USAID is assisting some of the 
state governments to evaluate and 
:demonstrate improved water ma
nagement methods. Teams of 
specialists are working in three 
pilot projects in Punjab, Mysore and 
Uttar Pradesh help plan and apply 
programs for proper use of soil and 
water on land representative of 
major land use areas. 

Many parts of India have con
siderable potential for irrigation if 
economic source of power for water 
lifting are available. Food produc
tion can be greatly increased if 
electric power is provided to such 
areas. USAID is assisting in 

·establishing pilot rural electric 
cooperatives, based on very suc
cessful experience in cooperative 
distribution of electricity in rural 
United States. Last year the U.S. 
Government approved a grant of 
Rs. 105 crores, from proceeds from 
PL 480 grain sales, to the newly 
established · Rural Electrification 
.Corporation. ·Together with the 
Rs. 45 . crores provided by the 
Government of India, the grant 
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will help finance an accelerated 
program of rural electrification. 

The Food Corporation of India 
was established in 1964 to imple
ment government policies for sup
porting farm prices and stabilising 
food supplies. USAID has provided 
a modest amount of technical 
assistance to the Corporation. 
Imports of food grains under the 
concessional terms of PL 480 have 
been used to build up buffer stocks 
essential for stabilising grain sup
plies and prices. Some of the 
proceeds from the PL 480 sales 
have been used to finance con
struction of modern storage facili
ties. 

In summary~ USAID assistance 
in recent years has included techni
cal assistance to help strengthen 
Indian institutions and programs 
that are needed to sustain a high 
rate of growth in agriculture and 
has helped finance importation of 
the most important inputs required 
for ·agricultural production, pending 
the development of sufficient indige
nous capacity. Progress in develop
ment of strong research and 
education institutions and improve
ments in in put production and 
distribution facilities are cause for 
optimism about India's ability to 
meet future food needs. 



CEREALS
DEMAND 
AND SUPPLY 

G. RANGASWAMI 

(Dean , University of Agricultural 
Sciences, Bangalore) 

Ours is a vast country with 326·8 
million hectares of land of which 
136·3 million hect:..res (41 percent) 
is cultivated. About 80 per cent of 
the cultivated land is sown to food 
crops, i. e., food grains and pulses 
and the remaining to oilseeds, 
sugarcane and other cash crops. 
Among the food grains rice occu
pies the foremost place with an area 
of 36·1 million hectares, (about 24 
percent of the total area sown) 
followed by sorghum, wheat, bajra, 
maize, ragi and other minor millets. 
We are predominantly dependent on 
cereals for our main diet. Cereal 
production in India in recent years 
has been around 95 to 100 Million 
tons, falling short by about 5 to 10 
percent of the total requirement to 
feed the nation. 

Population Explosion 

Our total population at the time 
of independence in 1947 was 350 
million and to-day we are 511 mil
lion and in another 30 years we 
will double in number. The pre
sent rate of increase in population 
of 2·4 percent is expected to go 

upto 2·7 percent in another IS 
years, before it levels up due to the 
steps already taken to check the 
increase in population through 
birth control measures. The pro
blem is not merely population ex
plosion resulting in increased num
ber of mouths to be fed; it is also the 
progressive increase in the number 
of persons in higher age groups 
who need more food. Also, due to 
the growing economic conditions 
the calorie requirement is expected 
to increase considerably. The life 
expectation in India has risen from 
27 years in 1920 to 51 years in 1968 
and it is expected to increase to 63 
years in 2,000 A. D. The death 
rate has reduced from 30/1,000 to 
10/1,000 during the past 20 years. 
Because of the increase in total 
population and of the increase in 
calorie requirements of the average 
person the total food grain needed 
for human consumption in 1985 
will be more than double the pre
sent amount, though the population 
increase will be only about 75 per 
cent. Besides, we have to divert a 
portion of land presently under 
cereals to other crop, such as 
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legumes, oilseed, fibre crops, 
sugarcane and other commercial 
crops, not only to meet the growing 
demand but also to produce 
sufficiently large quantities for 
export, so as to build national 
economy through valuable foreign 
exchanges. This is posible if we 
can further increase the yield per 
unit area beyond 200 percent level, 
so as to reduce the present area 
under cereals. 

Iacreasing Demands 

Besides meeting the increasing 
demand of calorie requirements, 
the nutritional deficiency of the 
food we eat is to be rectified. 
1t is well known that in India, 
as in most other developing 
and under - developed countries, 
about 60 percent of the population 
are under-nourished. They eat low 
quantity and poor quality protein. 
B~sides, their diet is deficient in 
vitamins. calcium and other nutri
tional elements. Such a poor diet 
causes many nutritional disorders 
and lowered energy output and 
lowered production with bare sub
sistence income, with the resultant 
stagnation in the economic growth 
of the nation. Therefore. it becomes 
very important that we take ade
quate steps to produce the required 
quantity and quality of proteins 
and other nutritional elements to 
feed the nation. Since we derive 
about 50 percent of our protein 
requirements through cereals the 
quality and quantity of protein 
contained in the «real grains we 
produce is of particular concern. 

Not only agricultural land in the 
world is inequitably distributed 
among different countries of the 
world, but also among different 
regions of the same country. 
This disparity seems to grow all 
the time. To day about 50 per 
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cent of earth's space is occupied 
by one-third population in the 
developed countries and the re
maining 50 percent of land by 
the two-third population of develop
ing and under-developed countries. 
This will change substantially by 
2000 A.D. when only one-fifth of 
the population in developed coun
tries will occupy 50 percent of land 
and the fourth-fifth population the 
remaining 50 percent of land, and 
this is due to slow population growth 
in the developed countries and 
• population explosion' in the 
others. Therefore, the stress on 
land will be increasingly felt in 
India and other countries of Asia. 
As against 0·6 hectare'i of land per 
head to-day in India we will have 
about 0·4 hectares of land in another 
ten years. As the average land per 
head goes on shrinking with time, 
man becomes narrower in his out
look, and jealousies, bickerings and 
narrow-mindedness among people 
increase all the time. When there 
is untoward competition for food 
and other essential requirements of 
man, there is bound to be increas
ing competition for survival. Man 
has to make progress in all spheres 
of activity. including scientific 
achievements, in spite of such atti
tudes on part of a majority of 
people. 

Tlae Challeng~ 

Jt is possible for man to meet 
the challenge of producing the 
increasing quantities of food requir
ed by him in the years to come ? 
Can we in India produce the 
required quantity of food grains to 
feed the increasing population and 
also substantially improve the 
quality of our diet? Is there 
enough know-how to increase our 
crop yields per unit area? If so, 
what is preventing us from doing 
so? 



Today there is enough technical 
knowledge on hand to increase the 
average crop yields three to four 
folds. Introduction of high-yielding, 
dwarf, photo-insensitive, heavy 
fertilizer-responsive cereal crop 
varieties into the country from 
Mexico, the U.S.A. and the Philip
pines has brought in 'Green Re
volution' in the country. As ag
ainst the conventional, age-old sub
sistence farming seen in our village, 
today we see several farmers in 
some villages adopting intensive 
cultivation practices to grow 
the high-yielding crop varieties. 
The various dramatic achievements 
through the high-yielding crop 
varieties of riCe, wheat, maize, 
sorghum and bajra, during the past 
three or four years give us con
fidence to meet the chaHenges of 
the future. 

The Achie,·ements 

In 1964-65 through the introduc
tion of the high-yielding rice 
varieties, T.N. I followed successi
vely by T.N. 65, IR 8 and IR 5 
during 1965-69 we learnt the way 
to intensify our rice production. 
The package of practices involving 
better seeds, high doses of fertili
zers, systematic chemical control 
of pests and diseases, and other 
farm management practices have 
been evolved for these crops. The 
new high-yielding varieties evolved 
subsequently, Adt. 27, Padma, 
Jaya, Hamsa and Kusuma are 
oecoming popular with the farmers. 
The high-yielding varieties have 
already spread to about 3 million 
hectares in India and it is expected 
to cover 10 million hectares in the 
next one or tW\) years. The high
yielding dwarf wheat varieties 
Sonora 64 and Lerma Rojo 64, 
were introduced in some parts of 
India during 1964-65. Subsequent
ly four new varieties (Kalyan Sona, 
Safed Lerma, Chhotti Lerma and 
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Sharbati Sonora) were evolved 
through the joint efforts of the 
Rockefeller Foundation, United 
States . Department of Agriculture 
and the Indian Scientists. These 
varieties are fastly becoming · popu
lar in the wheat growing areas of 
north India and are also spreading 
to other generally non-wheat areas 
in Tamil Nadu, Andhra Pradesh 
and south Mysore. In all, about 
5 milfion hectares are growing 
these varieties and it is expected 
that the entire wheat area in the 
country will be · replaced by the 
high-yielding varieties in the next 
couple of years Sorghum is gr0wn 
in an area of ahJut 18 million 
hectares in India anJ it i~ one of 
the common rain-fed crops in most 
areas of the cJuntry. It is also 
cultivated under irrigated conditions 
with certain intensive cultivation 
practices. Though efforts were 
made for many decades to evolve 
improved high- yielding varieties 
of sorghum there was a ·break 
through only in 1964 when the 
hybrid sorghum CSH-1 was evolved. 
This was follow~d by CSH-2 in 
1965, another hybrid, and more 
recently by some new high-yielding 
varieties including Swama which 
have many good . qualities. The 
yield of sorghum per· hectare can 
be· increased ten · folds through 
tltese varieties. Nearly. 6 million 
hectares are grown to hybrid sor
ghum at present . and the area is 
expected to · increase substantially 
during the next few years. Maize 
is rapidly becoming popular among 
Indian farmers, thanks to the in
troduction in 1954 of some ·promis
ing hybrid varieties frJm the United 
States of America. 

In 1957 ·the Reckefeller Foun
dation helped Indian Government 
to initiate intensive work on this 
crop, which resulted in the emer
gence of three highly popular 
hybrids, Deccan, Ganga 101 and 
Ganga 5. Soon ' synthetics ' were 



developed and the two new 
• synthetics ' AMBAR and VIJA Y 
are spreading rapidly in many 
parts of India. The total acreage 
under maize has increased rapidly 
during the past four years and 
presently it is grown in about 
5 million hectares. The minor 
millets including bajra and ragi are 
noted for their richness in calcium 
and iron content together with 
fairJy high quantities of protein. 
One of the hybrids of bajra, HB-1 
released in 1965 yields as high as 
60 to 70 quintals per hectare. This 
bybrid was fo1lowed by three more 
hybrids, HB- 2, HB- 3, and HB-4. 
Such a breakthrough in ragi is long 
overdue though some new varieties 
such as Purna and Annapurna and 
S- 929 have given yields more than 
double that of the local varieties. 

Thus, the introduction of high
yielding varities, folJowed by identi-

fication of potential germ plasms 
and breeding · of newer varieties to 
suit Indian conditions is revolution
izing our agriculture. Not only it 
has enthused the farmers to take 
to intensive farming but also inspir
ed many agricultural scientists to 
undertake extensive and intensive 
research work on many aspects of 
crop production to solve the pre
sent problems and to meet the 
future challenges. 

Immediate Problems 

The data on the yields of cereals 
so far obtained from several parts 
of India give one confidence to 
state that the rate of increase in 
crop production will continue to 
grow at :five percent a year, or even 
more, during the next five to ten 
years, This would mean that we will 
not only be able to wipe out the 
present marginal deficit in cereal 

I. R. 8 Paddy crop 
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requirements but also be to meet 
the demands of 200 percent 
grain production during the next 
30 years to produce more of 
cereals through intensive cultivation 
practices in as much area of 
land as possible. Also, we need to 
have all the required inputs for 
such a programme. What are the 
inputs? Improved seed, adequate 
quantity of fertilizers, required 
quantity and quality of insecticides, 
fungicides and herbicides, irrigation 
water, electricity, farm machinery, 
etc. We also need the technical 
manpower to disseminate the know
ledge in crop production techno
logy as applicable to high-yielding 
crop varieties in different soils, and 
agro-climatic zones of the country. 
Are these inputs available in adeq
uate quantities? 

Improved Seed 

India has made a big stride in 
seed production. Not only the 
National Seed Corporation but also 
many enlightened and progressive 
farmers and other private agencies 
have helped the Nation to meet the 
increasing demands of seeds of im
proved crop varieties. The existing 
loopholes and deficiencies in the 
production and distribution practic
es of improved seeds should. how
ever, be administration and the 
public. 

Agricultural Chemicals 

During the past five years the 
amount of fertilizer used by Indian 
farmers has gone up from six lakh 
tons to t· 5 million tons. The target 
for 1970 for fertilizer production in 
India is 2 million tons of nitrogen 
and 1 million tons of phosphate. We 
are expected to achieve self-suffici
ency in fertilizer production by 
1975. With the rapid expansion of 
the area under high-yielding crop 
varieties in the country the demand 
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for fertilizer has been increasing at 
a tremendous rate and we need to 
expand our production capacity in 
line with, and ahead of, the 
demand. The package of practices 
adopted for growing the high-yield
ing crop varieties include proper 
and timely use of insecticides, fung
icides and herbicides. The area to 
be covered with these pesticides is 
expected to touch hundred mllion 
hectares in the near future. At pre
sent over 50 percent of the required 
quantity of pesticides is produced 
within the country but we need to 
expand the production capacity of 
these chemicals and also produce 
newer agricultural chemicals to 
me<. t with the future demands. 

Soil and Water Management 
The gross irrigated area in the 

country has increased substantially 
since Independence and today 
nearly 20 percent of the cultivated 
area is irrigated. The high-yield
ing wheat and rice varieties are 
mostly grown in areas with assured 
water supply and the yields upto 
60 or 70 quintals per hectare obta-

. ined. Though this has given us 
encouragement, inspiration and con
fidence, there are many problems 
on soil and water management 
which require solution. We are 
yet to rationalize and regulate use 
of irrigation water for these crops 
under different agro-climatic condi
tions. Not only there is wastage 
of water due to excess irrigation 
but also certain problems like re
duction in yield due to ill-timed 
irrigation and ill-drainage and con
sequent accumulation of salts in 
the soil, etc. are created due to 
such wrong usage. There is need 
for further studies on soil and 
water management problems with 
respect to the newer crop va
rieties grown in different soil 
types under the new agronomic 
practices. 



Other Inputs 

The problems of electricity, 
transport, and farm machinery 
involved in increasing crop produc
tion are a1so of great magnitude. 
They all involve upliftment 
of economic conditions of the 
farmer. The economic conditions 
could be lifted up, if the farmer is 
given timely and adequate financial 
help to acquire all the inputs for 
intensified farming. The State and 
Central Governments are taking 
measures to help the farmer in this 
regard, though these are largely 
inadequate. There is need to carry 
out research work on the various 
aspects of these input requirements 
so as to arrive at solutions to the 
problems. 

Price Policy 

In order to continue the interest 
on the part of the farmer to grow 
high-yielding cereal crop varieties 
he sho.uld be assured of a reasona
ble price for the produce. While 
keeping in mind the interests of the 
consumer, those of the producers 
s~ould be adequately . protected. 
The Government has been fixing 
from time to time the minimum and 
max.imutn prices for food grains and 
also procurement prices which are 
expected to serve as incentives as 
well as protection of the farmers' 
interest. The offer of the Central 
Government to purchase any quan
tity of food grains at procurement 
price has helped in removing the 
fear of price slumps even in such 
su~plus wheat areas like the Punjab. 
It 1s, therefore. expected that with 
support prices, assured inputs and 
g~owing technical knowledge we 
Wlll be able to maintain the rate of 
5 percent annual increase in the 
production of cereals in the country. 
However, . this will level off in the 

· co"!rse ~f f!.ext five to ten years, by 
.which time most of the areas with 

assured water supply will be cover
ed by the high·yielding crop 
varieties. 

Social Justice 

Consequent on introduction of 
the high·yielding varieties of cereals 
in the areas with assured irrigation 
facilities, there has been a growing 
awareness and fear in the minds of 
farmers in the dry farming areas 
that the measures taken so far by 
the Government lead to the rich 
farmer becoming richer and the 
poor, by comparison, becoming 
poorer all the time. More recently 
steps are being taken to improve 
the lot of the farmers in the dry 
farming areas. About 80 percent of 
the India's cultivated land is rain-fed 
and exposed to the vagaries of the 
Monsoons. Of the 80 per cent, 
about 42 million hectares receive 
more than 115 em or 45 inches of 
annual rainfall, largely assuring 
good harvest of a single crop. The 
remaining areas receive rainfalls 
ranging from 8 to 40 inches and 
also their distribution is so variable 
that there is considerable risk in 
raising a crop in such areas. Not 
only for social reasons, but also to 
obtain better yields of the badly 
needed cereals, pulses and oil-seeds 
we have to improve the ·tot of the 
farmers in the low rainfall areas. 
Water conservation measures, 
coupled with evolving drought re
sistant, short duration, high yielding 
crop varieties would help the 
farmer to be as~ured of a crop 
harvest, though not a bulky one. 
We need to have an integrated 
approach to evolve package of 
practices to include efficient water 
and soil management practices, 
better crop varieties and improved 
cultivation practices, including ferti~ 
lizer practices and pest control 
measures, for various dry farming 
areas of the country. 
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Newer Approaches 

Besides increasing the yield per 
unit area of cereals, both under 
irrigated and rain fed conditions, we 
have to aim at minimizing the loss 
in the field due to newer pests and 
diseases which invariably set in 
under newer intensive crop produc
tion programes. This is to be done 
not only through chemical and 
cultural means of control but also 
through pest and disease resistant 
crop varieties. Several studies are 
going on to select ins~ct. pest an~/ or 
disease resistant vanettes of nee, 
wheat, maize, sorghum, bajra ~nd 
ragi and these are expected to yteld 
fruitful results. Since we depend 
on cereals as one of the main 
sources of protein the possibility of 
improving the quantity and quality 
of protein in the grains has been 
engaging the attention of our bree
ders. The possibility of increasing 
the quantity of protein in rice and 
wheat through heavy doses of 
fertilizers bas already been shown. 
Newer varieties of rice have been 
shown by the breeders to carry 
genes for high protein conte?t ~o 
account for JO percent protem tn 
the grain as against 8 percent in 
other varieties. The protein con
tent of Triticale wheats has been 
shown to contain as high as 20 
percent protein in the gr~in as 
against 10 to 16 percent m the 
other high-yielding varieties. Most 
of the presently cultivated varieties. 
of rice, wheat and maize are poor 
in lysine content, one of the essen
tial amino acid components of 
proteins. Besides, rice is a!so 
deficient in methionine and matze 
in tryptophan. Attempts have been 
made to identify genes which carry 
high lysine content and to util~ze 
this knowledge to evolve new matze 
and wheat varieties which contain 
high quantities of lysine, besides 
other economic qualities. The 
possibilities of combining in such 

varieties high nutrttive values of 
straw for use as cattle feed, are 
also being looked into. Studies 
are being intensified to evolve. crop 
varieties which are drought res1stant, 
responsive to fertilization under 
rainfed cultivation, shorter in dura
tion and with high yielding quali
ties for the low rainfall areas. The 
hybrid sorghu!fi CSH:J, which h.as 
shown capacities to Withstand mois
ture stress is being utilized as one 
of the parents to evolve such 
varieties. Studies on evolving rice 
varieties for direct sowing under 
semi-wet or rainfed conditions are 
in progress. Besides, many pr«?
blems pertaining to agronomrc 
practices suited .to ~iffere~t crops, 
soils and agro-cltmat1c regtons are 
to be tackled in an intensive manner 
and work on this is going on all 
over the country. The need for the 
use of herbicides to control weeds 
in both irrigated and rainfed fa!
ming is increasingly felt and work m 
this line has also yielded valuable 
results and these are being trans
mitted to the farmers' fields. More 
work in this line is being continued. 
With intensive cultivation practices 
being adopted in many parts of the 
country there is scarcity of farm 
labour ~nd this is especially acute 
at the time of planting, weeding 
and harvesting. Small and medium 
sized labour saving farm imple
ments and tools are required by 
many farmers and research work on 
this is to be intensified. The 
problems of storage, transport and 
marketing of farm produce under 
the changing agriculture, need to be 
solved on priority basis, and s~me 
studies have been undertaken to a 
few centres to understand these 
problems and to evolve methods to 
solve them. 

In conclusion, it may be stated 
that there has been a breakthrough 
in Indian agriculture during the 
past three to four years, which gives 
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us hope to become self-sufficient in 
food grains. This has encouraged 
the farmers and the scientists to 
change their outlook towards the 
future. But this is only a beginning 
and concentrated efforts are to be 
made to meet the bigger challenges 
of the future. We need to increase 
production of cereals by over 200 
percent during the next three 
decades to meet with the needs of 
increasing population. In order to 
do so we have to carry out intensive 
and extensive research on many 
aspects of agriculture including 
evolving of newer high-yielding 

crop varieties with better quantity 
and quality of protein in their 
grains, which are resistant to pests, 
diseases and moisture stress and 
are highly responsive to fertilizer 
doses and on soil and water manage
ment problems, pest and weed 
controls, labour saving implements 
and tools, storage, transport and 
marketing and many other related 
problems. Agricultural scientists 
should play an increasingly impor
tant role in all these various 
aspects. so as to make the " Green 
Revolution" an everlasting one to 
bring prosperity to the Nation. 



CEREALS IN MAHARASHTRA 
"RICE" 

Rice Specialist Mahatma Phule Krishi Vidyapeeth, Rahuri 

Rice occupies a unique position 
in the World crops and nearly one
third of the area is contributed by 
the Indian Union. In the state of 
Maharashtra, rice covers an area of 
about 13.28 lakhs of hectares giving 
annual rice production of 13.18 
lakh tonnes and is the third impor
tant staple food crop-after jowar 
and bajra. It is cultivated under 
wide range of soil and conditions, 
resulting in the variation in the 
methods of cultivation and varie
ties. The crop is mainly dependent 
on south-west Monsoon rain which 
varies from about 750 to 3,500 MM. 
About 75% of the crop is trans
planted while the rest is drilled or 
sown broadcast. On account of 
diverse ecological conditions under 
which rice is grown in the State, 
there are hundreds of varieties 
grown, out of which a large percen
tage is of fine quality rice. 

The regionwise area and produc
tion of rice in the state is as fol
laws: 

Region 

(1) North 
Konkan 

(2) South 
Konkan 

(3) Maval 

TABLE I 
Area and production of rice in 

M. S. (1968-69) * 

Acreage Outturn of 
rice ('00' 
M. tons) 

Division ('00' 
hectares) 

Konkan 4,156 5,376 
Nasik 600 415 
Poona 1,964 1,798 
Aurangabad 844 422 
Nagpur 5,717 5,172 

Maharashtra 13,281 13,183 State 

The rice area in the State can be 
divided in to the following agrocli
matic regions : 

Soils 

Sandyloam on upland and cley
loam in valleys, derived from 
trap, pH 5·7 to 8·8. Poor in 
nitrogen, rich in Phosphorous 
and Potash 
Laterite soils, red in colour, 
acidic in reaction pH 3·6 to 
5·9, fairly rich in nitrogen but 
poor in phosphate and Potash. 
Calcarious soils, pH 7·5 to 8·5, 
poor in nitrogen but rich in 
phosphate and Potash. 

Climate and rainfall 

Rainfall 2,175 to 
2,500 mm. and 
high tempera
tures. 

Rainfall about 
2,500 mm. and 
high tempera
tures. 
Rainfall about 
1,500tol,750mm. 
tentperatures lo
wer than Konkan. 

*Based on fully revised figures reported in S & C Report-1968-69. 
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Region Soils Climate and rainfall 

(4) Coastal saline 
soils 

Salt content of the soils ranges 
from 0·8 to t·O% in May but 
gets diluted to 0·3% in rainy 
(growing) season. 

Rainfall about 
2,250 to 2,500mm. 
and high tempe
ratures and hu
midity. 

(5) Vainganga basin 
ofVidarbha 

(6) Dry region of 
Marathwada 

Clayloam soils, pH 5·6 to 8·4 

Clayloam soils, pH 7·0 to 8·5, 
low in humus and nitrogen 
content and poor in available 
phosphate. 

Rainfall 1,500 to 
1,700 mm. 
Rainfall about 
750 mm. 

Rice Breeding stations and crop 
improvement work 
The diverse ecological conditions 

and consequent growing of large 
number of varieties with different 
package of practices have given rice 
to most of problems, vigorous 
effects have been made during the 

. last fifty years to tackle them 

through breejing and agronomic 
research. The research on rice at 
present being conducted at twelve 
research stations situated in the 
various rke regions of the State. 
The various improved strains 
evolved by these research stations 
and their special features are given 
below. 

TABLE II 

Improved strains of Paddy in Maharastra State 

Name of 
Name Rice Res. Year of Duration Yield Special features 

of the strain Stn. evol- release in days I hec. etc. 
ving strain 

I. North Konkan (Thana and Kolaba districts) 

Kolamba 42 A. R. S. 1924 145-150 2,948 
Karjat 

Heavy yielder 

Kolamba 540 
Zinia 149 

Kada 68-1 

E-K. 70 

(Kolaba) 
do 
do 

do 

do 

1934 
1934 

1946 

1950 

77 

130-135 
145-150 

2,473 Fine grained 
2,920 Very fine grain. 

Translucent, table 
rice. 

115-120 2,477 Bold grained, use
ful for bread mak· 
ing and beaten rice 
(Poha) 

110-115 1,460 Early, fine, longer 
grain. Suitable for 
H. W. cultivation. 



Name of Special features 
Nam(of Rice Res. Year of Duration Yield etc. 
the strain. Stn.evolv- release in days /hec. 

ing strain 

Mahadi 4-4 A.R.S. 1954 115-120 2.472 Red Kernelled, su-
Karjat itable for bread 
(Koloba) purpose. 

Bhadas 1303 do 1954 135-140 3,751 Heavy yielder, use-
ful for bread mak-
ing, respond well 
to manuring. 

Garwel 1-8 do 1954 150-152 2,388 Midfine grain, St-
rong strawed, fair-
ly non-lodging. 

Zinia 14 ~ t do 1958 145-150 3,311 Fine and lustrous 
grain. High yield-
in g. 

Zinia 63 do 1959 125-130 2,509 Fine and lustrous 
grain. 

Zinia 31 do 125-130 2,400 Fine and lustrous 
grain. 

Kada A.R.S. PaJg- 1951 110-llS 2,900 Coarse grained. 
176-12 har (Thana) 

n. South Konkan (Ratnagiri District) 

Patani 6 A.R,S. Shiv- 1932 100-105 2,643 Coarse grained, 
gaon (Ratna- early, suitable for 
giri) hot weather culti-

vation - resistance 
to store moth. 

Panvel 61 do 1932 122-125 2,870 Least affected by 
store pest. Coarse 
grained. 

Waksal 207 do 1932 120-125 2.550 Coarse graied. 
Varangal 487 do 1942 145-148 2,960 Fine grained, low 

land type. 
Bhadas 79 do 1932 136-138 3,220 Strong strawed, 

lowland type. 

Ill. Maval (Western parts of Poona, Nasik, Satara, Kolhapur districts) 

Ambemohar A.R.S. Vad- 1954 135-140 1,622 Long grained, very 
102 gaon {Poona) slightly scented. 

Ambemohar do 1946 150-155 2,300 Highly scented, 
157 non-shedding. 

Ambemohar 159 do 1946 150-155 2,394 do 
Chimansal 39 do 1954 140-145 1,831 Long grained, mid· 

fine, nonlodging, 
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Name of 
Name Rice Res. Year of Duration Yield Special features 

of the strain. Stn. evolv· release in days /bee. etc. 
ing strain 

Varangal 9 A.R.S.Vad- 1961 125-130 3,058 Coarse,high yield· 
gaon (Poona) in g. 

Dodak 35 do 1962 140-145 3,110 do 
Kamod 253 A.R.S. Igat- 1962 145-150 1,346 Scented. 

puri (Nasik) 
Krishna sal Introduced 1932 125-130 1,448 Suitable for Dec• 

can canal tract. 
Basumati 370 do 1949 120-130 1,707 do 
Varangal 1,078 do 1963 135-140 1,590 High yielding than 

local. 
Latekolapi 248 do 1954 150-155 ) , 791 High tillering than 

local. 
H. S. 17 A.R.S. Radha- 115-120 2,018 High yielder than 

nagari (Kolha- local. 
pur) 

J. s. 180 do 120-130 1,975 do 

IV. Coastal Saline soils (Thana, Kolaba, Ratnagiri districts) 

Bhurarata A.R.S. Panvel 1953 110-115 1,418 Salt resistant, red 
4-10 (Kolaba) kernelled. 

Kalarata 1-24 do 1953 120-125 1,420 do 
M. K. 47-22 do 1962 120-125 1,565 White kernelled. 
S. R. 3-9 do 140-145 2,320 do 

V. Valnganga basin of Vidarbha (Chandrapur & Bhandara dists.) 

E. B, 17 A.R.S. Sindhe- 115-120 2,400 Early 

R. 2 

R. 8 luchai 
R. 12 

wai (Chandra-
pur) 
Introduced 
from old M.P. 

R. 15 Chinow 

do 
do 
do 

w. L. 112 A. R. S. Sin
dhewai (Chan· 
drapur) 

125 1,720 Early 

155-160 2,838 
150 2,919 
170 1,716 

145-150 3,200 

High yielding. 
Scented 
Scented, fined 
grained. 

High yielding 

VI. Low rainfaiJ, Dry region (Drilled paddy region of Dhulia, Osmana
bad and Nanded districts) 

Jalgaon 5 do 
H. R. 19 Introduced 

from A. P. 
Lalsal 140-31 A. R. S. Tuljapur

( Osmanabad) 
Pandharisal 

281-42 do 
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110-115 2,000 Drought resistant 

120-125 2,810 Medium grain 
110-115 1,931 High yielding 

than JocaJ 

125 1,457 do 



The yielding potential of above 
mentioned improved varieties is on 
an average 20 to 30 quintals per 
hectare, which is only about 10 to 
15% higher than the local varieties. 
Most of the varieties are not 
capable of utilizing the nitrogen 
efficiently with the result that they 
produce more of vegetative growth 
under high fertility and eventually 
lodge. The annual rice production 
is not sufficient to meet the total 
requirement of the state and every 
year about 5 lakh tonnes of rice has 
to be imported. With the advent 
of the high yielding paddy varieties 
like T.N. 1 from Taiwan in 1964, 
IR-8 from Phillipines in 1966, Jaya 
from Hyderabad in 1968, there has 
been a break through in rice culti
vation in India. These varieties 
have substantially boosted up the 
rice yield per hectare by virtue of 
their high yielding potential, which 
is almost double that of our existing 
improYed varieties. The salient 
features of these high yielding 
varieties are as under :-

1. Short statured, stiff strawed, 
resistant to lodging. 

2. Highly responsive to nitrogen 
fertilizers i. e. utilisation of nitrogen 
efficiently for more grain production 
rather than straw. 

3. Photo-insensitive but mode
rately thermosensitive. 

4. IR 8 moderately resistant to 
blast and having moderate seed 
dormancy. 

5. Susceptible to stem borer, leaf 
hoppers, gall-midge and leaf blight. 

6. Resistant to grain shattering, 

7. Ideal plant type-erect, dark 
green thick leaves having high 
photosynthetic rate. 

8. Better nutritive and milling 
qualities. 

9. Cooking quality preferable to 
the consumers. 

10. Long bold white grain, hea
vier in weight. 

Though these varieties have high 
yielding potential by virtue of high 
rates of assimilation of absorbed 
nitrogen, they are all bold grained 
and hence are not readily prefera
ble to the rice farmers as well as to 
the consumers. With a view to 
improving grain quality, intensive 
hybridization programme has been 
launched since Jast 4-5 years at 
various rice research stations where
in crosses of high yielding varieties 
of TN-1 and IR-8-have been made 
with fine grained local improved 
ones like Kolam and Zinia. Out of 
these crosses, some promising fine 
grain cultures viz., K-184, R-60 etc. 
possessing all the above desirable 
qualities of high yielding varieties 
have been evolved and some are 
presently undergoing extensive trails 
on cultivators' farms. On assessment 
of their merits, they would be 
released for general adoption. 
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SOME ASPECTS OF THE PRODUCTION OF IMPORTANT 
CEREALS IN INDIA 

T. S. FRANCIS, B Sc. Ag., M.S., (U.S.A.) 
Director, Directorate of Millet Development, (Madras) 

Ministry of Agriculture, New Celhi. 

India has a total land area of 
781 million acres of which about 
49% or 380 million acres are culti
vable. The net area cultiYated is 
340 million acres and due to multiple 
cropping the total area cultivated is 
estimated to be 373 million acres 
Of this area 290. S million acres are 

· used for raising foodgrain crops. 

Food grains constitute the bulk of 
agricultural production in India and 
out of this cereals (Rice, Jowar, 
Bajra, Wheat, Ragi, Maize and 
Small Millets) from a sizeable share. 
Table-I shows the production as well 
as imports of Rice, Wheat and other 
cereal crops in India during the last 
five years. 

TABLE- I 

Production and Import of Cereats: All India 1965 to 1969 

Production Net imports 
Year Other Total Other Total Rice Wheat cero!als cereals Rice Wheat cereals cereals 

1965 39.3 12.3 25.4 77.0 0.7~ 6.57 0.10 7.45 
1966 30.7 10 4 21.1 62.2 0.78 7.83 1 73 10.34 
1967 30.4 11.4 24 1 65.9 0.45 6.40 1.82 8.67 
1968 37.6 16.5 28 9 83.0 0.44 4.77 0 48 5.69 
1969 39.8 18.7 25.1 83.6 0.48 3.09 0.28 3.85 

Source: Sarma J s., Feeding India's Population in 1980 (A quantitative 
assessment) National Food Congress 1970. 

Cereals are the main stay of the 
diet of the average Indian and hence 
a great deal of the energy and 
resources of the country are devoted 
to increasing cereal production parti
~ularly Wheat and Rice. Till very 
recently, the averge yield f~om 

Cereal crops was rather low in India 

F-11 
8l 

compared to that obtained in some 
other cereal producing countries in 
the world. This was markedly so 
prior to the introduction of high 
yielding varieties of cereal crops 
Table-11 shows the yield obtained 
from Rice and Wheat in India in 
1965 compared to other countries in 
which these crops are important. 



TABLE· II 

Yield of Rice & Wheat (Quintals per Ha.) io India 

compared to other countries 

Country 1Uce Wheat 

India 13.1 9.1 
Pakistan 16.8 R.6 
Thailand 16.1 
Japan 49.5 27.0 
U. A. R. 41.8 27.7 
U.S. A. 47.7 17.9 

Source: F. A. 0. Year Book 1965. 

The a1m of planned devlopment 
in the Agricultural sector has been 
to achieve self-sufficiency in food 
production. As cereals constitute the 
staple food of the people in this 
country this practicaUy means meet
ing the full requirements of cereals 
of the growing population. Since 
there is not much cultivable area left 
for extending cultivation, this has to 
be done by raising the per acre 
yields. 

Stat:nation in Agricultural 
Productivity : 

During the first half of the 
present century, more and more of 
food was produced from less and 
Jess land in several countries of the 
world while in contrast the produ
ctivity remained stagnant in many 
of our important food grains during 
this period, although there was a 
rise in total production due to 
increase in the area cultivated and 
the area brought under irrigation. 
Though organanised attempts in 
agricultural research commenced at 
the beginning of this century, 
research for increasing production 
was oriented towards commercial 
crops like Cotton, Sugarcane and 
Oilseeds which had export value. 
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The setting up of large irrigation 
projects and fertiliZer factories, and 
the introduction of development 
programmes after the attainment of 
Independence such as the Commu
nity Development Programme and 
the Intensive Cultivation Pro
grammes (Intensive Agricultural 
District, Programme, Intensive 
Agricultural Area Programme) 
pointed up the need for intensive 
reseatch for increasing production 
from food grain crops The direct 
result of this was the introduction of 
exotic high yielding varieties and the 
development and spread of these 
High Yielding varieties Programme. 

The High Yielding Varieties 
Programme: 

Since 1966, the entire dynamics of 
Indian Agriculture began to change. 
The principal force behind this 
change was .the introduction of high 
yielding varieties of several food 
grain crops and the related changes 
in the use of inputs. The exploita
tion of hybrid vigour as in Maize 
and Sorghum and the intro
duction of a plant type possessing a 
dwarf non-lodging habit and photo
insensitivity as in Wheat and Rice 
were the genetic instruments utilised 



in developing varieties of food grain 
crops which respond well to high 
doses of fertilisers and good soil and 
water management. New vistas in 
crop yields have been opened up 
during the past few years through 
the development of varieties of crop 
pJants geneticalJy designed to utilise 
sunlight, water and fertiliser more 
efficiently to produce high yields. 
The following is a brief account of 
the development of some of the 
important varieties of cereal crops. 

Rice: 

maturity and frequently before 
flowering. This is another impor
tant cause of poor yields. The other 
causes for the poor Rice yields 
obtained in our country are:-

a) Poor photo-synthesis due to 
extensive cultivation of rice 
during the mosoon when the sky 
is cloudy during most parts of 
the day; 

b) 

Rice occupies nearly 35 million 
hectares in our country, but the c) 
average yield was only 1.3 tonnes 

poor utilisation of sunlight due 
to mutual shading ofleaves, i.e., 
shading of the lower leaves by 
the upper ones; 

poor soil and water managment 
and 

per hectare in 1965 as against over 
4 tonnes per hectare in Japan. The d) 
low yield of our rice varieties is due 
to many factors. These include warm 
dry and night temperatures, high 
humidity, short days, low light 
intensity and the very nature of the 
varjeties grown as we shall see. 

The varieties grown in India prior 

lack of attention to details in 
cultural practices such as spac
ing and depth of transplantings. 
Some years ago as Dr. M. Swa
minathan, Indian Agricultural 
Research Institute, New Delhi, 
reports some Chinese Scien
tists discovered a spontaneous 
mutant in the Rice variety 
''Dee-Geo-Woo-Gen" having 
the following characteristics:-

A dwarf plant habit enabling 
the plant to absorb more 
nitrogen without lodging and 
giving higher yields; 

to the introduction of the High 
Yielding Varieties Programme 
belong to the subspecies "indica" of 
Oryza sativa. The tall, vigorous i) 
growing, profuse tillering, late
maturing, photo-sensitive "indica" 
types have persisted for centuries in 
South-East Asia because of their 
ability to survive deep water and to 
compete with weeds at low soil 
fertility level. Because of their tall 
weak stems they are highly suscep
tible to lodging and are not there

ii) stiff and erect leaves enabling 
the maximum interception of 
sunlight; 

fore able to take up Nitrogen and 
give higher yields. For example, 
for every pound of Nitrogen applied, 
thes~ varieties give only 10 ·pounds 
of nee while the high fertilizer 
responsive dwarf varieties give 
about twenty pounds of rice 
per pound of Nitrogen. Again, 
because of the weak stem and tall 
growing habit of the plants the rice 
crop usually lodges long before 

iii) intensitivity to photo period, 
i.e., length of day enabling 
cultivation of the crop in any 
season; and 

iv) absence of seed dormancy 
making it possible to sow the 
seed smmediately after harvest. 

This mutant became the basis of 
further development in hybrid rice 
varieties. Many rice growing 
countries including our own have 
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now developed fertiliser responsive 
and photo-insensitive varieties 
which have revealed large possibi
lities for increasing yields of 
"indica'' rice. Taichung Native-! 
developed in Taiwan was the first 
of such high yielding varieties and 
its development became a major 
advance in rice breeding. The 
theory that only "japonica" varieties 
of rice are l-apable of responding 
highly to the application of ferti
lisers was exploded by Taichung 
Native-1. Taichung Native-! was 
developed by crossing a tall "indica" 
varitty Tsai- yuen- Chung with 

Taichung Native I 
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Dee-geo-woo.gen. It has done quite 
well from the point of yield in the 
States in which it was introduced. 
notably Andhra Pradesh and Mysore 
in South India. However, being a 
variety which produces coarse grains 
it does not fetch a -good price in our 
markets and hence its cultivation 
did not spread much. 

A number of tropical "japonica" 
varieties developed in Taiwan such 
as Taiwan-3 and Taichung-65 have 
also done well in Iudia giving 
yields of 5 to 7 tonnes per hectare. 
They are very resistant to the 
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bacterial blight diseases, but have 
sticky grains (due to a low amylose 
content) and their acceptanee m the 
Indian market was low. Hence 
attempts have been made to cross 
"japonica" and "indica" varieties 
to combine the good characteristics 
i.e., high yield and good grain 
quality of both the sub-species 
during the last two decades. But 
due to the difficulties in getting the 
desired combination of characters, 
it was not possible to develop many 
varieties. Of the few varieties 
developed from the ''japonica" x 
''indica' ' hybridisation programme, 
A.D.T-27 developed in Madras 
State by c r o s s i n g Norin-8 
(' 'japonica") with GEB-24("indica") 

is the most outstanding. It gives an 
average yield of about 5 tonnes per 
hectare as against about 3 tonnes 
per hectare from comparable local 
varieties This variety has the 
additional advantage of a short 
duration of 105 days with grains 
which are medium fine with a white 
rice of good cooking quality. In 
-the course of two or three years 
from its introduction in 1966 it has 
replaced almost entirely the short 
duration varieties grown previously 
in Thanjavur district. More 
important, it made possible the 
expansion of the double cropping 
programme in this district from the 
normal of about 3 lakhs acres to 
5 lakhs acres. 

J. R. 8 

IR-8 is another va riety developed 
at the international Rice Resea rch 
Institute, Philippines from a cross 
between Peta, a tall "indica" variety 
and Dee-geo-woo-gen. lR-8 has 
shown wide adaptability in addition 
to giving yields as high as 8 to I 0 
tonnes per hectare in many count! res 
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in South-East Asia ·including India . 
IR-8 has made the Philippines 
(which had to import rice during 
the last fifty years) and Pakistan 
(which was also importing rice till 
a few years ago) into exporters of 
this commodity. Because of its 
spectacular performance IR-8 has 



come to be know the MIRACLE 
Rice and is becoming popular in 
almost alJ Rice growing areas in 
the country. In Kerala it is the 
major rice variety in ihe High Yield
ing Varieties Programme. In Tamil 
Nadu, a "Crash" programme was 
successfully carried out in 1969-70 
to spread it over 7-8 lakhs acres in 
the State. 

The Plant-type concept : 

The plant type concept has now 
become the basis of the hybridisa· 
tion programme for evolving new 
varieties of Rice as well as other 
grain crops. According to this 
concept, the plant should have the 
following genetic architecture: 

(i) Early maturity ( 100-125 days) 
from seeding to maturity to 
maximise yield per unit time. 

(ii) Insensitivity to photo-period to 
to give flexibility of planting 
date. 

(iii) Moderate tillering to minimize 
mutual shading and over elon· 
gation of internodes. 

(iv) Short sturdy stems to minimize 
lodging. 

(v) Small, thick, erect, dark-green 
leaves to maximise light 
utilisation. 

(vi) Resistance to prevailing pests 
and diseases. 

(vii) Seed dormancy, to avoid germi
nation in the panicle (ear). 

(viii)Moderately :firm threshability 
to reduce shattering losses. 

(ix) Glaborous leaves and husks to 
facilitate mechanical harves· 
ting and processing. 

It st(ould have in addition high 
milling · yield and acceptable shape, 
size and cooking qualily of grain 
with a high protein content. 

A great deal of work is now 
under way for breeding new varieties 
with the plant type for high yields 
combined with good · cooking 
quality and nutritive value for ready 
marketability and consumer accep
tance. Under the All India 
Co-ordinated Crop Improvement 
Research Programme operated by 
the Indian Council of Agricultural 
Research, two new varieties of Rice 
'Jaya' and 'Padma' were released 
in 1968. 'Jaya' matures earlier than 
IR-8 and gives a higher yield. 
'Padma' is a medium fine type of 
grain with a short duration of about 
110 days. It is suitable for grow
ing as rabi and summer crops and 
also for multiple cropping in areas 
like Orissa, Bihar and West Bengal. 
(Padma is not recommended for 
cultivation in the main seassion in 
these States). A new rice variety 
has been developed in the State of 
Tamil Nadu by crossing ADT-27 
with IR-8. It has been realised this 
year (1970-71) as C0-33 and is 
popularly known as 'Karuna'. 
While having the short duration 
(about J 05 days) and the fine grain 
quality of ADT·27 'Karuna' posses 
the high yielding character of IR-8. 
It out - yielded ADT-27 by about 
20 percent in trials conducted all 
over Thanjavur district last year 
(1969-70). It is being cultivated 
extensively through a special pro
gramme in Tamil Nadu in Thanja
vur district during the current 
kharif (Kuruvai) season and is 
expected to replace ADT -27 shortly 
in Thanjavur. 

As many of the new dwarf high 
yielding varieties have been found 
to be rather susceptible to certain 
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diseases and pests-intensive-research 
is now being undertaken to develop 
resistant varieties and also to develop 
better plant protection schedules for 
controlling pests and diseases. 

Some other important high yield
ing varieties of Rice which have 
been developed or introduced 
recently are described briefly in the 
following paragraphs: 

IR-5: 

This is a strain developed at the 
International Rice Research Insti
tute, Philippine. Its parents are 
Peta, a tall "indica" from Indonesia 
and Thankai Rotan, a variety from 
Malaysia. It is weakly photo· 
sensitive but not seasonal, i.e., the 
strain can be grown successfully in 
all seasons. Depending on the photo 
period it comes to maturity within a 
period of 130 to 150 days. Trials 
carried out at the International Rice 
Research Institute, Philippines have 
shown that the response of IR-5 to 
added doses of Nitrogen is rated 
below that of IR-8; but in areas 
where the soil fertility is medium or 
low, IR-5 out-yielded IR-8. The 
highest grain yield of 6,919 kgfha. 
was obtained when a total of 
60 kg. N/Ha. was applied during 
the panide initiation and booting 
stages. In Tamil Nadu and Southern 
States ~where C0-25 is now grown) 
C0-25 can be replaced by IR-5 as 
( l) it out-yields C0-25; (2) does 
not lodge; (3) responds to high 
doese of N upto 140 kg/ha, ( 4) has 
a lesser duration of about 150 days 
and (5) the grain has a higher pro
tein content (8•4% against 6 9% in 
C0-25) 

Pankaj (IR-5-114-3-1): 

It is an introduction from the 
International Rice Research Insti
tute, (Philippines) where a longer 
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duration variety (over 140 days) IS 
required to tide over specific seaso
nal require~ents such as damage 
due . to rams at harvest during 
khanf seasons. From the trials 
conducted by the All India Co-ordi
nated Rice Improvement Project, it 
was found that Pankaj is significan
tly superior to IR-5 for water logged 
low lands of rice where long dura
tion varieties are cultivated. Its 
parentage is similar to IR-5 (Peta x 
Tangai Rotan) and grows to a 
height of 90 to 120 c ms. Its matu
rity period is 140 to 160 days It 
bas broad leaves but less erect than 
JR-8. It is fairly resistant to lodg
ing. The grain is long, bold has 
less abdominal white with acceptable 
cooking quality. This variety is 
reported to yield upto 44 q/ha. 

Hamsa: 

This is a fine variety among the 
high yielding varieties of Rice with 
translucent grains. It fetches a high 
price in the market like H. R-35 or 
GEB-24; Hamsa is a derivative 
from a cross betweenHR-12 (a cold 
tolerant and fine grain variety) and 
Taichung (Native)-! evolved at 
R~jendra~agar (Andhra Pradesh). 
It IS particularly suited to colder 
regions where due to the lower 
temperature during the vegetative 
stage in December and January the 
thermo sensitive varieties like IR-8 
or Taichung (Native)-! do not come 
up well. It can be raised as a 
second crop but it is susceptible to 
pests and diseases including blast 
and needs all care that is needed for 
IR-8 or Taichung (Native)-! by 
way of plant protection. 

. The variety is gaining popularity 
m the States of Andhra Pradesh 
and Mysore. 



Jagganath (B.B.S. 873): 

This is an irrediated mutant of 
T-141 (which is one of the parents 
of Jaya and Padma). It is sensitive 
to photo period and its maturity 
period varies from 140 to . 70 days. 
It is slightly susceptible to lodging, 
but fairly resistant to bacterial 
blight. It grows to a height of 150 
ems. It has medium slender grain 
without abdominal whtte and is 
reported to be of a good quality 
Like Pankaj, this may also be suired 
for specific seasonal requirements of 
some low land rice areas. This 
variety is reported to yield upto 42 
quintal per hectare. 

IR-20. 

It was selected from a cross made 
at the International Rice Research 
Institute {Philippines) between 
IR-262-24-3 and TKM-6 (a stem
borer resistant variety evolved by 
the Agriculture Department, Tamil 
Nadu). It was selected for its 
resistance to this pest. Its maturity 
period is 120 days in dry season 
(December sowings) and 135 days 
in wet sowings (June sowings) 
under conditions prevailing in the 
Philippines. It has medium grain, 
rice, hard and translucent, free from 
white belly with a good cooking 
quality. It has a tendency to lodge 
when high rates of Nitrogen (70 to 
100 kg/ha) are used. Tt is more 
resistant to bacterial leaf blight 
than IR-8. It is reported to have 
yielded upto 63.9 q/ha in the wet 
season when IR -8 yielded 61 q iha. 
in the Philippines. 

IR-22. 

This variety was selected from a 
cross made at the International Rice 
Research Institute (Philippines) 
between IR-8 and Tadukan 
(a Philippine veriety with disease 
resistance and good grain quality). 
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Its duration is 115 days in dry 
seaso~ (December sowings) and 130 
days m wet season (June sowings) 
in the Philippines. It has long, 
slender, ~ard, translucent grains free 
from white belly. It is more resis
tant to bacterial leaf blight than 
IR-8. It may however be more 
susceptible to Tungro virus disease 
than lR-20 or IR 8 as it is not 
~esistant to green leaf hopper which 
IS a vector of the virus. It is 
~eported t?. have yielded 61 q/ha 
m the Phthppines. Purification of 
seeds of IR-2l is in progress at the 
International R i c e Research 
Institute along with its evaluation 
in tropical countries. Seeds are 
likely to be available to farmers in 
India during 1971. 

IR-20 and IR-22 are not only 
shorter in duration than IR-8 with 
a higher yield potential, they have 
the ~uch needed quality grain with 
a htgher recovery of head rice 
(unbroken rice) when milled . 
Therefore, these two new rice 
varieties may fetch a better price in 
the market than JR-8 or IR-5. 

Basumati Cultures : 

Scented rice varieties with fine 
grain like Basumati have a special 
preference in the market. Research 
work done by the University of 
Agric~ltural Sciences, Bangalore 
has yielded a new variety from a 
cross between Taichung (Native)-! 
and Basumati which has been 
named 'Kusuma'. It produces a 
fine scented rice and yields 5,600 kg. 
per hectare. It is nonlodging and 
responds to a high level of fertiliser 
applicati.on. It has 9.4% protein 
as agamst 8.7% in Taichung 
(Native)-!. It can be raised under 
irrigation during the main seasons. 
This variety is suited for the 
Tungabhadra Project area and 
tank-fed areas round about 



Bangalore and rain-fed drill sown 
areas in Dharwar district. 

A new fine rice variety named 
Sabarmati has been developed by 

· the Indian Council of Agricultural 
Research recently. Sabarmati i-. a 
selection derived from the progenies 
obtained by crossing TN-I and 
B:isumati-370 and Basumati-370·4. 
This variety is reported to have 
yielded over 4 tonnes per hectare 
[even 5 ton11es per hectare in Delhi 
and Karnal (Haryana)] . Its grain is 
medium sized and slender and has 
a pleasant aroma. It has exceJJent 
cooking and nutritive qualities. 

WHEAT: 

India, till a few years ago, 
produced only I 0 million tonnes of 
wheat from about I 3 million 
hectares, the average yield being 
only 1· 3 metric tonnes per hectare 
even under irrigation. The chief 
reasons for the low yield were. 

(i) Tall plant habit which results 
in lodging in fertile soils. 

(ii) The rapid rise in termper
ature in February- March which 
limits grain development and 
creates problems of soil and 
atmospheric drought. 

Utilising the dwarf Norin Wheat 
varieties of Japan, which have a 
non-lodging plant habit, a number 
of dwarf wheat varieties were 
developed in the U.S. A. and 
Mexico. The Indian Agricultural 
Research Institute introduced in 
1963 seed materials from the Norin 
~heat types developed in Mexico, 
m collaboration with the Rockfeller 
Foundation and the Mexican 
Ministry of Agriculture for breeding 
varieties suitable for cultivation in 
India. They also imported a 
number of commercial wheat 

varieties for testing at the Indian 
Agricultural Research Institute and 
also in the field, simultaneously. 
Two of these varieties i.e., Lerma 
Rojo and Sonora-64 were 
introduced for large scale 
cultivation in irrigated areas in 
1965. Sonora-64 was recommended 
for cultivation in Tamil Nadu also. 
The dwarf wheat varieties 'Lerma 
Rojo' and 'Sonora-64, introduced 
in 1965 have become obsolete as 
these two red grain wheat varieties 
have now been replaced by other 
dwarf varieties, which have a better 
yielding potential and which have 
amber coloured grains preferred by 
consumers of wheat in India. They 
are 'Sharbathi Sonora' released in 
1966 and 'Kalyansona', 'Sonalika' 
'Safed Lerma' and Choti Lerma' 
released in 1967. Sharbathi Sonora 
is rich in protein and Lysine 
a n d was developed by 
atomic radiation. Sharbathi Sonora 
resembles Sonora-64 in all other 
respects except quality and colour 
of the grain. In addition it also 

· has an average of 16.5% protein as 
against 14.0% in Sonora-64, i . e., 
20% more protein. It has a 30% 
more lysine also. In · feeding 
trials, rats fed with Sbarbathi 
Sonora gained by 10% more weight 
than those fed with Sonora-64. A 
great deal of research has been 
done for developing dwarf types 
known as "3-gene dwarf"' wheat or 

. ••triple dwarf" wheat varieties with 
higher yield potentials. They are 
being tested. 

The wheat varieties Sharbathi 
Sonora, Sonora-64 and Sonalika 
can be sown as late as January and 
have made possible new crop 
rotations such as Cotton-Wheat and 
Sugarcane wheat. With the develop
ment of these new wheat strains 
which are not so sensitive to 
temperature, the cultivation of 
wheat is now possible in areas like 
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Tamil Nadu where traditional 
wheat varieties could not be 
successfully cultivated due to the 
relatively warm weather conditions 
prevailing even in the winter 
months. Sharbathi Sonora gave a 
yield of 3.4 tonnes per hectare at 
Coimbatore (Tamil Nadu) during 
the 1968- 69 season in 85. days. 
The total wheat production in the 
country reached 17 million tonnes in 
1968 against the previous best of 12 
million tonnes in 1964-65. A special 
stamp entitled ''Wheat Revolution'' 
was released by the Prime Minister 
during July 1968, to commemora~e 
this signal achievement. 

Due to the introduction of the 
high yielding varieties and improved 
agronomic practices, Ludhiana dis
trict in the Punjab (where the Inten
sive Agricultural District-Programme 
is being implemented since 1961) has 
recorded the world's highest yield 
for the last three years in succession. 
It recorded a yield of3,044kg. per ha. 
in 1968-69 while the average yield 
in the district in 1960-61 was only 
1,316 kg. ha. Ludhiana has created 
a world record in average wheat 
yield being ahead of top wheat 
producing countries like Japan, 
Mexico, U S.A., Canada, Australia, 
Pakistan and the U.S.S.R. 

A number of new wheat varieties 
are being tested all over the country 
including EA-222-1 (pop u 1 a r 1 y 
known as l:al Bahadur) ap.d UP-301 
which have both good grain quality 
and disease-resistance though they 
have not given yields higher than 
'Kalyansona'. 

Millets: 

With the development of hybrids 
in jowar and bajra and the perfec
tion of techniques for commercial 
production of hybrid seed, large 
scale cultivation of hybrid millet 
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varieties became possible. The 
jowar hybrid CSH-1 and bajra hybrid 
HB-1 and also more recently HB-4, 
have been found to be suitable for 
cultivation in almosts all the districts 
where the traditional varieties of 
jowar and bajra have been grown, 
yielding two to three times the yield 
of the local varieties. Their dwarf 
hybrid parentage gives them the 
ability to withstand high levels of 
fertilisers without lodging. They 

Hybrid Jowar CSH-1 

are shorter in duration, highly 
fertiliser responsive and with good 
soil and water management, give· 
high yields (5 to 6 to.nnes per hectare). 
The Hybrid. Jowar CSH-I which 
matures in 90 days lends itself 
admirably to ratooning. The ratoon 
crop yields as much as (if not more 
than) the planted crop . The hybrid 
bajra, HB-1, matures in 80 to 85 
da~s and has a uniform tillering 
habit in contrast to the protracted 
tillering habil of local varieties which 



have to be harvested two or three 
times. Hybrid bajra HB-4, which 
was recently introduced gives about 

26% higher yield and being taller, 
also produces more fodder than 
HB-1. 

Hybrid Bajra HB-1 

As a result of recent work in Jowar 
the experimental hybrid Ms. 2219 x 
I.S. 3691 has been developed at the 
Indian Agricultural R e s e a r c h 
Institute, Regional Station, Coimba
tore. The parents of this new 
hybrid are, a new male sterile line 
M.S. 2219 (developed at Coimba
tore) and I.S. 3691 the pollinator 
for CSH-2. It has recorded an all 
India average yield of 3,387 kg/ha 
which is 24 percent more than that 
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obtained with CSH-I, 29 percent 
more than CSH-2 and 59 percent 
more than the local check in 31 
locations spread over nine sorghum
growing States in the country. It 
is intermediate in maturity between 
CSH-1 and CSH-2. with some 
tolerance to sbootfly. It bas · bard 
pearly grain and can keep better in 
storage than CSH-1. It is more 
drought resistant than CSH-1 which 



is itself a very high drought resistant 
hybrid compared to local varieties. 

This hybrid would be particularly 
suitable for cultivation in areas 
where late September or early 
October rains usually spoil the grain 
quality of CSH-1. The assured 
rainfall areas of Maharashtra, most 
kharif jowar areas of the Telegana 
region of A n d h r a rradesh, the 
monsoon areas of Tamil Nadu, the 
better rainfall areas of the Malwa 
plateau of Madhya Pradesh and the 
Bundelkhand area of Uttar Pradesh 
may be considered as areas of adap
tion for this hybrid. 

An early maturing variety called 
"Swarna" has also been released in 
1968, Swarna gives as high yields 
as the hybrid CSH-1 but is equally 
susceptible to pests also. But the 
advantage is that as it is not a hybrid, 
the farmer can keep his own seeds 
from "Swarna" for growing succes
sive crops. 

Maize: 

The area grown under Maize is 
about 5.5 million hectares in India. 
The normal yield is less than I tonne 
per hectare. This is among the 
lowest yields in the ~orld as o.ur 
conventional open polhnated Matze 
varieties are poor yielders. It has 
been proved that the use of hybrid 
maize can increase our maize yields 
considerably. Under equal condi
tions hybrid maize has invariably 
out yielded local maize varieties as 
has been proved by trials carried 
out under the All India Coordinated 
Maize Improvement S~heme. 1!1 all 
the centres hybrid marze gave yrelds 
of atleast 6 to 18 quintals more than 
the local maize varieties. Many 
farmers in India now obtain 6 tonnes 
cf maize per hectare. 

Maize is a food grain which provi
des innumerable products for human 

consumption. The release of Hybrid 
maize varieties for cultivation has 
revolutionised maize production. 
It is reported that in the U.S.A , 
Hybrid maize has stepped up the 
acre yield by about 30% and that in 
the last two decades Hybrid varieties 
have replaced almost all the older 
types. In India with the start ofthe 
Co-ordinated Maize Improvement 
Scheme in 1957, several varieties 
have been evolved and from 1963 
trials with Hybrid maize varieties 
have been carried out in many parts 
of the country. Nine hybrid maize 
varieties and six 'composite' varieties 
were released upto 1967. The 
'Composites' are almost as high 
yielding as the hybrids and have the 
added advantage that the farmer can 
keep his own seeds from them for 
growing successive crops. Of the 
'composites', 'Vijay' and 'Kisan, 
have become popular with farmers. 
In 1968 the new Hybrid Ganga-5 
was released. It is resistant to the 
"Downy-mildew" disease to which 
most hybrids are susceptible and 
becoming popular in many States. 

Deccan Maize which is the main 
variety of Hybrid maize grown in 
the Southern States, particularly 
Madras and Mysore is both a grain 
and fodder crop. It is about 100 
days in duration and yields 3,000 to 
4,000 kg. of grain and 25 to 30 
tonnes of fodder per acre. It is not 
season bound and if water is avail
able, three crops can be produced 
in a year. It also fits in very well as 
a rotation crop and in garden lands 
along with other crops like rice, 
cotton and groundnut. 

Unfortunately there is no good 
market for maize in the Southern 
States and as a result the farmer· 
does not get a good price for his 
crops. There is, therefore. a pres
sing need for opening up out-lets 
for the marketing of maize by (1)· 
introducing maize based industries-
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like the production of break-fast 
foods, beverages and also starch and 
(2) for the promotion of the consu
mption of maize by the local people 

as a number of common preparations 
which are made with grains of otqer 
food crops can be made equally well 
with Maize. 

Hybrid Maize 

Research work done at the Purdue 
University, USA., recently has shown 
that strains of Maize with a high 
lysine content can be produced. 
(Lysine is an amino-acid in the 
protein of the maize which increases 
its nutritive value). Experiments 
have shown that young animals, fed 
with maize containing a high lysine 
content, grow and develop much 
faster. It is believed that children 
are fed with maize containing a high 
lysine content, would have a better 
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chance to grow into more healthy 
and vigorous adults. This is of very 
great importance to our country 
where there is a problem in the 
nutrition of young children in a 
good percentage of the population. 

Some problems connected with cereals 
.The cultivation of high yielding 

varieties is by no means free from 
problems. It requires the constant 
personal attention of the farmer who 
has to see that there is good water 



management and drainage at all 
times and keep a close watch for the 
pests and diseases to which these 
luxuriant crops are more vulnerable. 
As has already been mentioned most 
of the high yielding varieties of Rice 
and the Jowar variety, CSH-I do not 
have as good a grain quality as the 
local varieties. Furthermore, as 
these are new varieties many of our 
people have not yet taken to consum
ing the grain readily. This causes 
a problem in marketing the grain 
from the high yielding varieties in 
some places and calls for an inten
sive programme for populansing the 
consumption of these varieties which 
are more nutritious than most of the 
local varieties and lend themselves 
quite well to the preparation of 
snacks and other dishes such as 
uppuma, iddili, dosai, vndai, bonda, 
pakkoda. mixtures and sweets like 
laddu, Mysore pak and halva which 
are now prepared from food grains 
obtained from the conventional non
high yielding varieties 

An average Indian citizen gets 
barely 1,900 calories of food daily 
as against the requirement of 2,600 
calories. The low income groups in 
the population get much less of 
their requirements. This is not only 
because of inadequate production 
but also because of the heavy losses 
which occur at various stages during 
handling. storage, processing, m'.lr
keting and distribution offoodgrains 
right from the field to the consumer. 

The tropical climate of India is 
ideal for the multiplication and sur
vival of pests. . Among such pests 
the rodent population has been the 
cause of high losses in food produc
tion. Studies on rodent ecology 
and habitat and development of 
effective baiting and fumigation 
techniques of the burrows have 
shown encouraging results and have 
had successful field trials. Rodents 

are not only a menace in the field 
but damage food grains in storage 
and transir. Jute bags treated wirh 
rodent repellent are now being used 
for storing and transporting food
grains. Organised efforts have to 
be made to control rodents all over 
country to cut out these losses. 

Insect damage, both in the field 
and during storage, is heavy. It is 
estimated that India spent less than 
5 million dollars for insecticides 
during 1965 as compared to the 
3,000 million dollars spent in the 
United States. The growth of the 
pesticides industry has not taken 
place fast enough, but the urgency 
for its development has been realised 
and it is expected to recieve due 
prioity under the Fourth Five Year 
plan 

Losses both qualitative and quan
titaive, are heavy in stored food
grains. However, greater attention 
is being given to the methods for 
infestation control through the use 
of scientific techniques, and the use 
of insect-proof jute bags. The 
largest problem, however, is that of 
storing 70% of the foodgrain which 
is kept in the rural areas where it is 
produced and consumed. Parpia 
reports that research work to develop 
improved storage structures for 
villages and the use of safe insecti
cides; namely, the use of the clay 
containing meta-hydrogen halloysite 
and the incorporation of tricalcium 
phosphate in foodgrains have given 
very promising results. 

Recent studies have clearly indi
cated that improvement in the 
milling technology of rice by use of 
rubber roller shellers and improved 
polishers can increase the milling 
out turn by 4 to 5 per cent. Impro
ved parboiling t'echniques developed 
in the country can supply better 
quality- rice free from toxins and 
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unpleasant odours. It is estimated 
that extensive utilisation of the new 
milling techiques can add about 3 
million tonnes to food grain supplies 
in the country. 

Douglas Jay, an Economist, obser
ves that a few years ago, it was the 
fashion for visiting econmists to this 
country to express a gloomy view of 
its economic progress pointing to the 
mounting national debt, soaring 
population and the food shortages. 
The growing gap between population 
and food supply made them to 
wonder what was the good of cons
tructing steel plants, hydro-electric 
projects and dams if the people were 
half-starving. But, Jay observes, with 
the introduction of the new agricul-

tural strategy the food supply pros
pect in India has altered remarkably 
during the last few years. The new 
strains of wheat and rice introduced 
recently have transformed the picture 
throughout the country. Yields have 
been doubled or even tripled. The 
cultivation of the new varieties has 
been extended to very large areas 
in the course of the last few years 
through a remarkably wide accept
ance of these new varieties which 
require the application of inputs in 
quantities to which the farmer was 
totally unaccustomed. The total 
area covered under the High Yield
ing Varieties Programme during 
1969-70 and the area proposed for 
coverage during 1970-71 and at the 
end of the IVth Plan are given in 
Table-liT. 

TABLE-. Ill 

1969-70 1970-71 1973-74 
CROP 

Target Coverage Target Target 

Paddy 8.00 7.57 11.00 25.00 
Hybrid Maize ••• 2.00 0.92 1.50 3.00 
Hybrid Jowar ••• 4.00 0.25 3.00 8.00 
Hybrid Bajra 3.00 2.59 3.50 7.00 
Wheat ... 10.00 12.60 15.00 19.00 

Total 27.00 24.93* 34.00 62.00 

•Notes: Information only upto Kharif 1970 and for Wheat 1969-70. In case of 
Paddy, 'faize, Jowar and Bajra, the ooverage during Rabi/Summer 
1969-70 bas yet to become available. 

Sceptics believed that our 
"illiterate" a n d conservative" 
farmers will not apply enough 
fertilisers and plant protection 
measures to make these new 
varieties succeed. Here and there 
this may be true but the sum total 
result to-date has surprised, if not 
silenced these pessimists. In a 
special report on food production 
in India the Rockfeller Foundation 
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states that the speed with which 
India's farmers - and Scientists 
(with the help of materials and 
counsel from other countries) 
developed an approach to an 
abundant food supply has never 
been duplicated on an equal scale 
anywhere else in the world. 

As Jay states, Japan has 
demonstrated to the world the 



· simple secret of future agricultural 
success. Its formula was, leave 
farming . to private enterprise, 
guarantee a price to the producers 
and subsidise the consumer. By 
exploiting the new technical 
knowledge, providing an incentive 
price for the produce and 
subsidising the consumt:r from 
taxation, Japan has achieved a 
large rice surplus from its small 
farms. Its store-houses are 
overflowing now with a St million 
tonnes rice surplus to which It 
million tonnes is likely to be added 
this year. The food grain output 
in India during 1968-69 was 
8 million tonnes larger than the 
previous record output of 89 
million tonnes of 1964-65. The 
output during 1969-70 is · estimated 
to be around 100 million tonnes 
which will be tht: highest on record. 
Applying the same principles and 
adopting an almost similar policy 
as it is doing now, India could well 
become an exporter of food grains 
in the 1970s. 
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ROLE Of 

PUNJAB AGRICULTURAL 
UNIVERSITY 
IN ''GREEN REVOLUTION" 

BY 
Dr. M. S. RANDHAWA, 
Vice-Chancellor, 
Punjab Agricultural University. 

For the last two years we have 
witnessed what is popularly known 
as 'Green Revolution' in Punjab and 
Haryana. The spearhead of this 
change is the Punjab Agricultural 
University which has played a pivotal 
role in bringing about a change in 
the attitudes and understanding of 
the farmers and in convincing them 
to adopt modem technology. 

The acceptance of this technology 
has been reflected in the phenomenal 
increase in wheat production. Since 
1967 the wheat yield is touching a 
new height. Last year when Punjab 
produced forty two and a half lakh 
tonnes of wheat, it was an all time 
~ecord, but this year the wheat yield 
IS expected to be about fifty lakh 
tonnes. If this rate of progress is 
maintained, the day is not far off 
'when we can cut off import of food
grains from abroad. 

If we take a close look at the 
increased agricultural production, 
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we will notice that a number of 
factors have contributed to it. In 
Punjab these factors are : a good 
agricultural base provided by the 
scheme of consolidation of holdings 
on a state-wide basis, speedy 
rehabilitation of refugees from west 
Pakistan, hard working and 
intelligent farming population, new 
varieties of wheat particularly the 
Mexican wheats, increased use of 
fertilisers and other inputs, tapping 
of the ground water by tube wells, 
powered both by electricity and 
diesel and credit facilities etc. 

The biggest single factor which 
has sparked the green revolution is 
the varieties of wheat PV -18, 
Kalyan-227, and S. 308, developed 
by the Punjab Agricultural Univer
sity from material originally received 
from Mexico. The yield potential 
of these wheat varieties is as high as 
60 quintals per hectare as against 30 
quintals of the best indigenous tall 
varieties. These new varieties give 



yields which are double to triple the 
yields of traditional varieties. Being 
short-stemmed they can absorb large 
quantites of fertilisers without 
lodging as compared with the tradi
tional varieties which grow too tall; 
become top heavy and fall down. 
They are much more responsive to 
fertilisers at all levels of application. 
A given amount of fertiliser produces 
a much greater increase in yield in 
the new varieties than in the old 
varieties. Apart from this, they are 
adaptable to a broad range of 
latitudes. 

Tube Wells 

These high yielding varieties of 
wheat require copious irrigation 
which the canals cannot provide. 
As such sinking of tube wells becomes 
necessary even in the canal irrigated 
areas where irrigation intensity is 
low. Apart from supplementing 
irrigation the tube wells would 
maintain ground water leveJ at an 
optimum depth, thus saving the land 
from water-logging and salinity. 

Chemical Fertilisers 

Because of the new strains of 
wheat and other researches in this 
University on improved farm 
practices, the consumption of 
various inputs has also increased 
tremendously over this period. The 
figures of fertiliser cosumption in 
India indicate a rise from 2.94 lakh 
metric tonnes in the year 1961-62 to 
8.97 lakh metric tonnes of nitro
genous fertiliser (N) in 1968-69. 
Phosphatic fertiliser (P) consumption 
increased from 72 to 549 thousand 
metric tonnes. Potassic fertilisers 
(K) consumption increased from 32 
to 279 thousand metric tonnes. 

In Punjab, the chemical fertiliser 
consumption increased from 49 to 
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545 thousand metric tonnes in this 
period. 

Farm Machinery 

The phenomenal increase in the 
production of foodgrains has not 
only saved the country from a great 
political crisis but has also provided 
a stimulus to the economy. There 
is now less talk of recession in the 
industrial sector. A large demand 
for consumer goods has arisen. 
Industries which manufacture bi
cycles, sewing machines, transitors 
and textiles have benfited a great deal 
from the agricultural revolution. 
The requirement of new agriculture, 
in the terms of fertilisers, plant 
protection chemicals, pump-sets, 
electric motors, pipes, sprayers and 
dusters is endless. In fact a projected 
demand for all these agricultural 
inputs has to be recalculated. 

With the ready availability of 
water aH the year round from tube 
wells, double or even triple cropping 
has become a common practice. 
Farmers no longer want to waste 
their time on harvesting and thrash
ing wheat with traditional bullock 
power. Moreover, the increase in 
the quantity of wheat crop is about 
three hundred per cent and this vast 
inaease can only . be tackled by 
machinery and not by animal or 
man-power. The number of power
driven thrashers in the year 1962 
was negligible and has suddenly 
increased to 80,000 in the year 
1968-69. 

Demand For Tractors 

Small thrashers powered by 
electricity or diesel are now a 
familiar sight in the Punjab country
side. The need to prepare the seed
bed quickly and to plant the next 
crop has generated a great demand 



for tractors. In 1961, Punjab had 
only 4,997 tractors and in 1969 there 
were 13,000. The total demand 
envisaged is about eighty thousand. 
The farmers use the tractors not 
only for ploughing their land and 
thrashing their grain but also for 
custom hire. There is a strong case 
for setting up a tractor factory in 
Punjab which is the foremost State 
in using this multipurpose machine. 

Intensive farming with the new 
technology has generated the 
demand for more farm labour. As 
a result. acute labour shortage has 
arisen. Another contributory factor 
is that after receiving education, the 
sons of Harijans, who are landless 
labourers, are going into professions 
and skilled jobs and are no longer 
interested in working on farms as 
unskilled labourers. 

Storage 

Another innovation which merits 
mention here is the metal storage 
bin developed by the College of 
Agricultural Engineering of the 
University. The air-tight metal 
storage bin saves the foodgrains 
from damage by pests. During the 
year 1969 about 10,000 storage bins 
have been distributed to the farmers 
at concessional rates. Its use is 
likely to grow and would result in 
saving of large quantities of food
grains from insect-pests. 

Agricultural Engineers 

Here it would be relevant to refer 
to the excellent work done by the 
College of Agricultural Engineer
ing of the Punjab Agricultultural 
University. Besides training agri
cultural engineers and providing 
technical guidance to industry, this 
college has done excellent research 
in the field of agricultural 

machinery. The pieces of equipment 
developed by the Co11ege, such as 
fertilisers-cum-seed-drill, bullock 
and tractor operated reapers, potato 
havesting machines, groundnut 
digger and storage bins have already 
been taken up by private industries 
for manufacture. 

Pau' s Link With Farmers 

Established in 1962 on the pattern 
of the Land Grant College& in the 
United States of America, the 
Punjab Agricultural University has 
a very effective extension programme 
for promoting agricultural develop
ment. The Directorate of Extension 
Education o£the1University,functions 
as a link between the farmers and 
the research scientists of the Univer
sity. The Farm Advisory Service 
has in each district, speciaHsts in 
agronomy, plant protection, soil, 
horticulture etc. The Direcorate 
has selected 200 private farms all 
over the Punjab State as demonstra
tion farms which provide education 
to the surrounding farmers. 

Kisan Mela 

An Annual Farmers' Fair (Kisan 
Mela) is organised at the Univeresity 
in the month of March during which 
the latest techniques and improved 
implements are demonstrated to the 
farmers. Dummy demonstrations 
are laid in respect of crops which 
are not sown in. that month and all 
processes from seed treatment to 
harvesting and storage of grains are 
explained. A face-to-face discussion 
between the farmers and the experts 
of the University is arranged in 
which questions are answered. The 
diseases of plants are diagnosed and 
sample of soil and water tested on 
spot. Beside's improved seeds of 
various crops are sold to the farmers. 
In fact, this is the btggest attraction 
of the Kisan Mela. 
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Twice a year a Workshop for 
Agricutural Officers is arranged at 
which the latest research findings are 
explained to the extension staff of 
the State Department of Agriculture. 
Training camps for farmers are also 
held at the district and block levels. 

Short courses on poultry farming, 
horticulture, vegetable growing, 
fruit preservation, tractor driving 
and mangement of pumping sets are 
arranged for the benefit of farmers. 
Training is also provided to school 
teachers, bankers and officials of the 
Co-operative Department. Thus. 
the University brings under its 
programmes, people from different 
professions and fields and imparts 
them orientation so that they under
stand the problems of agriculture 
better. In all, about 115 training 
and refresher courses are held in a 
year. 

Now the main problem is how to 
sustain the green revolution. The 
crucial factor is an incentive price 
for wheat. This must be maintained. 
Unfortunately, there is a tendency 
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on the part of the Government of 
India to increase the price of imputs 
such as prices of diesel oil and 
fertilisers while no allowance is 
made for such increase in finding the 
price of wheat. Thus, a process of 
erosion of farmers• profit has started 
which will ultimately have an 
adverse effect. Another bottleneck 
which has arisen is the shortage of 
power. Tapping of ground water 
and thrashing of wheat are depen
dent on electric power. Recently, 
there has been a great shortage of 
electricity which has given a set-back 
to the thrashing of wheat and has 
thus affected the market arrivals. 
This shortage in electricity must be 
made up even at the expense of 
industry. Moreover, no taxation 
policy should be adopted which may 
result in the waste of time of the 
farmers. For the first time in the 
history of India, time has acquired 
value for the farmers. A good 
farmer spends his energy and intelli
gence on organising his agriculture 
and if any fiscal measures are 
adopted which may divert their 
energy to litigation, it would not be 
in the interest of the country. 



DEVELOPMENT Of 
VVATER RESOURCES & 
ITS IMPACT ON 
CEREAL PRODUCTION 

D. V. RED DY* 
Member, Irrigation Commission. 
New Delhi. 

Irrigation is known to have been 
practised in India from times 
immemorial. For a tropical country 
like ours, which experiences long 
spells of sunshine, and occasional 
rains, this was but a natural 
development for successful 
cultivation of crops. The early 
settlers learnt the need for irrigation 
and the rudiments of water conser
vation from their everyday 
experience. No wonder, therefore, 
that a large number of tanks and 
wells were in use in India, even 
before the dawn of recorded 
history, when this practice was 
totally unknown over large parts of 
the world. 

Appreciating the crucial impor
tance of irrigation to agriculture, 
ancient rulers of India had accorded 
great priority to these works; and 
references to them abound in old 
literature. The country had acquired 
sufficient knowledge and expertise 
in hydrology and irrigation matters 
that the Cholas could build a surplu
ssing structure across river Cauvery 
in the early 2nd century to provide 
irrigation for Thanjavur delta in 
Tamil Nadu - a unique achievement 

by all existing standards. Centuries 
later, the Mughal rulers, probably 
drawing their inspiration from the 
numerous inundation canals on 
river Indus took out canals from 
the Ravi and the Jamuna. A large 
number of other works like wells 
and tanks, big and small, also came 
into existence in different parts of 
the country. 

Development of Irrigation under the 
British Rule. 

Development of irrigation 
received a much greater emphasis 
during the British ru1e. Beginning 
with renovation and remodelling of 
existing works, they undertook 
new works like the Ganga Canal 
and the Godavari and Krishna 
delta canals. The expansion works, 
in the early stage, were mainly 
confined to the level plains of Indus 
and Ganga in the north and the 
deltas of Cauvery, Krishna and 
Godavari in the south and the main 
motivation was revenue. Strict 
financial norms for investment on 
irrigation works were adopted by 
the Government to secure attractive 
dividends. Later under pressure 

*The views eJtPressed are purely the personal views of the author. 
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Bhakra Project 

of severe famines during the latter 
part of the nineteenth century, 
protective type of irrigation, mainly 
in the form of tanks, diversion canals 
and canals with storages were 
constructed after making consi
derable relexation to the rigid 
financial rules. Areas which benefited 
mostly from such type of works 
were the scarcity prone tracts in 
Uttar Pradesh, Madhya Pradesh, 
Maharashtra, Bihar and Orissa . 

The frequent occurrence of famine 
in different parts of the country 
prompted the Govt. of India to 
appoint the first Irrigation 
Commission in 1901. It was assigned 
the specific task of reporting on 
irrigation as a protection against 
famine. Besides making a compre
hensive tudy of irrigation 
development till that date, future 

prospects of devlopment and specific 
recommendations regarding financ
ing and maintenance of irrigation 
works, the Commission had 
examined the working of all existing 
irrigation works and details of 
practically every new scheme under 
consideration at that time. The 
report of the Commission was 
submitted in 1903 and most of the 
recommendations were accepted by 
the Govt. This gave considerable 
impetus to construction of new 
works particularly in areas prone to 
frequent occurrence of famine. 
Godavari canals and the Nira right
bank canal in Maharashtra, 
Weinganga and Mahanadi canals in 
Madhya Pradesh and Triveni canals 
in Bihar were some of the 
important works completed in such 
areas as a result of the 
recommendations of that Com
mission. 
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In spite of the compelling 
pressures of famine, the Government 
of India did not desist from taking 
up new, more payi~g works. 
Bigger scheme~, bold m . c<;>nc~pt, 
design, executiOn and 1rr1gatiOn 
potential, requiring greater invest
ment like the Triple Canals, the 
Sutlej Valley Project and the Sukkur 
Barrage, all now in Pakistan and 
the Sarda system of canals in Uttar 
Pradesh were constructed during 
the present century. The Irrigation 
Commission too had recommended 
these works in their Report. The 
Central Government also assisted 
native states like Mysore and 
Hyderabrd to undertake new works. 
Besides, farmers were encouraged 
to dig their own wells. The sum 
total of all the efforts made under 
the British Rule resulted in a total 
net irrigated area of 28.33 million 
hectares in the whole of Indian 
sub-continent of which about 55% 
was irrigated by canals, 11% by 
tanks, 23% by wells and the 
remaining by other miscellaneous 
sources. 

Independence and the 

Five Year Plans 

The precarious balance between 
population and resources that was 
gradually built up over decades 
was upset by partition and India 
was left with IH% of the 
population, 77% of the 
geographical area and 68% of the 
irrigated area. Undaunted by the 
enormity of the problem, the 
country launched a bold programme 
of economic development in 1951-52 
aimed at self-sufficiency in food 
production and modernisation of 
the economy. Agriculture received 
priority in allocation of funds in 
the Plans and within agriculture, 
irrigation development received 
greater consideration. The following 
table which gives the expenditure 
on irrigation including flood 
control and the aggregate plan 
outlay is indicative of the 
magnitude of efforts undertaken 
durin.J!' the period covered by the 
Five Year Plans. 

(Rupees in crores) 

Total Plar Expenditure Percentage share 
of irrigation outlay 

1st Plan 1960 
2nd Plan 4672 
3rd Plan 8577 
1966-67 to 1968-69 6676 

As compared to Rs. 2709 crores 
expended on irrigation during tne 
18 years from 1951-52, the 
aggregate amount spent during 150 
years preceding, was hardly Rs. 156 
crores. 

Physical tocreases in irrigation 
during the Plan periods. 
In terms of area irrigated, the 

achievement, though substantial, 

on irrigation 
in the Plan 

478 24.4 
523 11.2 
937 10.9 
771 11.5 

was not that spectacular. Net area 
irrigated increased from 20.2 million 
hectares in 1949-50 to 24.7 million 
hectares at the end of the Second 
Plan and 27.5 million hectares at 
the end of 1966-67. This meant an 
increase of 36% over 17 years or 
roughly two per cent per annum. 
It may be noted that while a part 
of the new irrigation facilities created 
under new major and medium 
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schemes went to stabilise or replace 
the already existing irrigation, in 
case of minor works, a number of 
them were falling into disuse due to 
neglect etc. which had an inhibi
ting influence on expansion of irriga
tion. Increase in the proportional 

share of irrigated area in the total 
net sown area in the country was 
from 17% to 20% during this 
period. The apparent slow pace, 
however, was due to constant addi
tions to cultivated area through 
conversion of marginal lands. 

A Trolley Pump-set in operation 

Major means of irriyation in the 
country are canals, wells, tanks and 
other sources in the proportion of 
41%, 34%, 17% and 8% respec
tively. Compared to the bench 
mark levels of 1950-51, the maximum 
expansion in irrigation has been 
achieved through wells followed by 
canals. There has been a big 
increase in the number of lift pumps 
and tubewells in use during this 
period. Number of diesel pumps 
increased from 0.68 lakh to 6.84 
lakhs; electric pumps from 0.18 lakh 
to 10.62 lakhs; private tubewells 
from 0.04 lakh to 2.90 lakhs and 
State tubewells from 0.03 lakh to 
0.15 lakh. This development was 
quite significant in the sense that it 

imparted greater stabili ty to agricul
ture and facilitated its intensification 
in the command areas of these 
works. The success of the new 
dwarf wheat varieties in the Indo
Gangetic plains has been, to a large 
extent, due to assured and controlled 
irrigation provided by such minor 
irrigation works. 

Impact on agricultural production 

Agricultural production, particu
larly production of cereal crops, 
showed a definite uptrend since the 
launching of the Plans. Between 
1949-50 and 1968-69 production of 
rice increased from 25.1 million 
tonnes to 39.8 million tonnes, wheat 
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from 6.8 million tonnes to 18.7 
million tonnes, cereal crops as a 
group from 50.7 to 83 6 million 
tonnes and foodgrains as a whole 
from 60.7 to 94-0 million tonnes. In 
)969-70, foodgrains production has 
been reported to have touched the 
100 million tonnes mark for the 
first time. The linear growth rates 
of Economics and Statistics 
(Ministry of Food, Agriculture, 
Community Development and 
Cooperation) indicate an increase of 
3.61 per cent per annum during the 
period 1949-50 to 1968-69. This 
was in significant contrast to the 
sluggish performance of foodgrains 
production during the pre- Plan 
period. According to some studies*, 
foodgrains production was virtually 
stagnating during the first quarter 
of this century and in the following 
quarter it, in fact, registered a 
decline Thus, it was only after 
the inception of the Five-Year 
Plans that definite signs of a break 
with the past in agriculture emerged 
and these signs have been more 
perceptible in receptible in recent 
years. 

Yields contribute more to increase in 
production than area. 

An important qualitative aspect 
of the new change has been the 
increase in average yeild of almost 
all the important cereal crop grown. 
It is observed that in recent years 
a large proportion of the increase 
in crop production has been due 
to productivity factors i. e. increase 
in yield per acre rather than 
addition to crop acreage. 

initiated during the last 20 years ur 
more, which included the 'Grow 
More Food Campaign', the 
Community Development and 
National Extension Programmes, 
popularisation of Japanese method 
of paddy cultivation, the Intensive 
Agricultural Development Pro
gramme, the High-yielding Varieties 
and multiple Cropping Programmes 
and a number of supplementary 
schemes for promotion of fertilisers, 
green manure, pesticides, improved 
seeds, minor irrigation etc.. and all 
of them should have had some 
impact on agricultural production. 
Nevc:rtheless, availability of 
irrigation facilities including assured 
rainfall has been the basis every
where on which progressive 
agriculture was built up and 
complementary increases in crop 
productivty achieved. Most of the 
States which registered high rates of 
growth in crop yields like Punjab, 
Tamil Nadu, Haryana, Andhra 
Pradesh, Kerala etc. had either a 
good proportion of cropped area 
under irrigation or assured rainfall 
as in the case of Kerala. 

Trends in yield of rice and wheat 
under irrigation 

The significant differences in 
performance observed in yields of 
rice and wheat between groups of 
States when combined according to 
level, of irrigation, further 
substantiates the point made above. 
For this analysis States have been 
grouped into three categories, based 
on date for 1966-67 namely, those 
with: 

It is, however, unrealistic to a) 
assume that the entire increase in 
crop productivity was solely due to 
extension of irrigation. A number b) 
of agricultural programmes were 

less than 20% irrigated area 
under rice/wheat, 

between 20% to 50% irrigation 
under these crops, and 

S. R. Sen-Growth and Instability in Indian Agriculture-Journal of the Indian 
Society of Agricultural Statistics, June, 1971. 
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c) more than 50% irrigation; 

The States falling into the three 
categories are as follows ;-

Rice 

a) Less than 20% irrigation: 
Gujarat, Madhya Pradesh, 
Maharashtra and Uttar Pradesh. 

b) Between 20% to 50% irrigation: 
Assam, Bihar, Orissa, Rajasthan 
and west Bengal. 

c) More than 50% irrigation; 
Andhra Pradesh, Haryana, 
Kerala, Mysore, Jammu & 
Kashmir, Delhi, Himachal 
Pradesh, Punjab and Tamil 
Nadu. 

Wheat 

a) Less than 20% irrigation: 
Madhya Pradesh and Jammu & 
Kashmir. 

b) Between 20% to 50% irrigation: 
Andhra Pradesh, Bihar and 
Maharashtra. 

c) More than 50% irrigation: 
Delhi, Gujarat, Haryana, 
Orissa, Punjab, Rajasthan, 
Uttar Pradesh and West Bengal. 

Average annual yields of rice and 
wheat were worked out for these 
three groups for 19 years from 
1950-51. Linear regressions were 
fitted to this date to estimate the 
rate of growth m productivity, 
separately for these crops · and 
following table presents the relevant 
data:-

Average annual rate of growth (per cent) in productivity in respect of ~roup 
of States with : 

Less than 20% 
Crops irrigation under 

the crop. 

Rice 1.3 

Wheat 1.9 

It is clear from the above table 
that with increase in the proportion 
of area under irrigation, whether in 
respect of paddy or wheat,significant 
increases in productivity were also 
observed. The rate of growth in 
yields in respect of rice was 2. 7% 
per annum in the group of States 
with 50% irrigation and above as 
compared to 1.3% observed in the 
case of the first group with less than 
20% irrigation. Similar was thecase 
in respect of wheat. This was quite 
natural to expect because once water 

20% to 50 
irrigation under 

the crop. 

2.6 

3.0 

Over 50% 
irri!lation under 

the crop. 

2.7 

3.1 

is assured to fields, farmers are 
generally more than willing to adopt 
yield-raising technology and apply 
costly inputs like new varities of 
seeds, fertilisers, pesticides etc. The 
resulting increase in crop production 
and crop productivity are, therefore, 
due to a number of factors and 
their interaction. It is, however, 
relevant to observe that there is 
hardly any significant difference in 
the rate of growth of productivity 
recorded by the medium group of 
irrigated areas (betwetn 20% to 50% 
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1rngation), and the highly irriP,ated 
areas (more than 50% irrigation), 
in respect of both rice and wheat 
crops. It appears plausible that the 
traditional methods of irrigation 
management in vogue have been 
giving rise to excessive or 
in opportune watering of crop 
water logging, salinity etc. increas
ingly inhibiting yields particularly 
in the highly irrigated areas. This 
point, however, needs further 
investigation. 

gramme (I.A.D.P.) districts, thanks 
to the statistical effort made under 
that programme to increase the 
number of crop-cutting experiments 
in the districts to obtain reliable 
estimates of crop production at that 
level. 

The ln titute of Agricultural 
Research Statistics has tabulated the 
available data cropwise for each 
district for the following input 
combinations :-

000 : No irrigation; no fertilzer; 
Increase in yields due to irrigation no manures .. 

It may be worthwhile posing the 
question at this stage as to how 
much is the contribution of irrigation 
to the overall increase in yields? 
Unfortunately, there are no reliable 
data available on a national scale to 
give any definite indication in this 
regard. Some fragmentary data, 
however, exists in the Intensive 
Agricultural Development Pro-

High Yieldiog Dwarf Wheat Crop 

OOF: No irrigation; no manures; 
fertilizer is used. 

OMO: No irrigation ; manure is 
used; no fertilizers. 

OMF: No irrigation; manures and 
fertilizers are used. 

100: Irrigation with no 
feritilizer and manures. 

IOF: Irrigation with fertilizer 
use; no manures. 

IMO: Irrigation with manures-
no fertilizers. 

IMF: Irrigation with fertihzers 
and manures. 

Data in respect of such crops for 
which details as above were nearly 
complete, have been included 
for aggregation and analysis. The 
average yield under the basic 
condition of no trngation, no 
fertilizer and no manures; i.e. 000 is 
assumed as hundred and relative 
indices have been worked out for 
other input-categories. These are 
then averaged for different crops. 
Data made use of for the purpose 
relate to the period 1961-62 to 
1964-65 and as such they are not 
affected by any serious conditions 
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of wide-spread drought. They do crops on yields. The relevant 
not also reflect the impact of the details are presented 1D the 
new dwarf high yielding varieties of following table : 

Comparative level of yields obtained in IADP district for difffrent input 
combinations : 

000 OOF OMO 

Rice 100 127 120 
Wheat 100 116 Ill 
Maize 100 145 129 

The data are broadly indicative of 
the relative contributions of irriga
tion, fertilizers and manures and 
their combinations to yields. 
Compared to a basic non-irrigated 
situation, rice and wheat, on an 
average, yielded 45% more, when 
irrigation was available and 75% 
more when fertilizers were also 
applied. Generally, maximum incr
eases in yields were observed when 
all the three inputs, namely, irriga
tion, fertilizers and manures were 

OMF 100 IOF IMO IMF 

152 144 177 143 177 
125 147 172 162 197 
131 121 160 135 173 

applied. It is, however, important 
to note that the maximum level to 
which complementary inputs, 
namely, fertilizers and manures, 
were capable of rai ing yields when 
applied without irrigation was about 
30% - the levels indicated by wheat 
and maize rather than rice, the 
cultivation of which pre-supposes a 
minimum availability of water, 

The varietal ch .:mges taking place 
in Indian agriculture from the mid-

Ou ting 
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sixties has made possible realisation 
of much higher increases in yields 
than indicated by the input combina
tion of I.M.F. in the above table. 
Adequate irrigation facilities and 
improved agricultural practices are 
assumed, if the new varieties of rice, 
wheat and hybrid millets are to give 
the expected yields. The rated 
average potential per hectare of these 
crops are in the range of 5 to 6 
tonnes in the case of rice, about 5 
tonnes for wheat, 4 to 4.5 tonnes for 

hybrid maize and jowar and 3.5 
tonnes for hybrid bajra. The average 
yields and maximum yields obtained 
under National Demonstration trials 
on cultivators, fields during 1965-66 
to 1968-69, by making use of high
yielding varieties and package of 
practices, presented in the followmg 
table, indicate that the former levels 
could be achieved with some effort 
and even then there would be 
enough scope for further improve
ment. 

Production potential obtained under National Demonstration during 1965-69 

Average yield Average yield Highest yield Crop in the country under National obtained Remarks 
Demonstration 

Paddy 9.60 50.68 152.89 In Rajasthan 
in 1968-69. 

Wheat 9.96 39.51 102.00 In Madhya 
Predesh 
in 1968-69. 

Maize 10.21 42.32 97.50 In Punjab 
in 1968-69. 

Jowar 5.02 35.28 99.44 In Mysore 
in 1968-69. 

Bajra 3.50 30.96 67.00 In Haryana 
in 1966-66. 

Source: J, S. Kanwar. Land Resources in India to Meet Food Challenge
paper presented to the National Food Congress 1970. 

The experiment of Intensive 
Agricultural District Programme in 
some of the districts in the country 
has given ample proof that significant 
increase in production and yield are 
possible even within a short period. 
Instance to the point is Ludhiana in 
the Punjab which has a net cultivated 
area of 3.13 lakh hectares of which 
34% is double cropped. Over 70% 
of the total cropped area in the 
district receives irrigation, mainly 
from minor irrigation works like 

tubewells, wells, etc. While the total 
cultivated area in the district had 
remained steady, there had been a 
considerable increase in the area 
under foodgrains, particularly wheat. 
Yield per hectare of food-grains 
which include wheat, maize and 
gram) increased from 1.28 
tonnes in 1960-61 to 2.08 tonnes in 
1966-67 and to 2.81 tonnes in 1967-68. 
In the case of wheat which accounts 
for 40% of the total cropped area, 
the average yield per hectare rose 
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from 1 56 tonnes in 1960-6 t to 2.65 
tonnes in 1966-67 and further to 
3.35 tonnes in 1967-68. The order 
of increase in yields achieved during 
the course of 8 years from 1960-61 
was over 115%. This clearly 
indicates that an average yield of 
2i-3 tonnes per hectare is within the 
reach of the Indian farmer provided 
he is given the necessary wherewithal 
including extension support 

Future Prospects : 

The gross irrigated area in the 
country at the end of 196~-69 was 
35.9 million hectares, of which 25 
million hectares were irrigated by 
surface sources and 10.9 million 
hectares by ground water sources. 
The efforts made under the Plans 
since 1951-52 up to the end of 
1968-69, created an irrigation 
potential of about 9 million 
hectares, 82% of which has been 
pressed jnto service. Efforts are 
also being made to ensure the 
utilisation of the remaining 
unutilised potential. As a propor
tion of the total cropped area of 
! 60 million hectares, the gross area 
irrigated in 1968-69 works out to 
22%. 

Nearly 80% of this area was 
under foodgrains, mainly rice and 
wheat. The average potential yield 
of the high-yielding varieties of 
food crops like rice, wheat and 
hybrid millets being in the range of 
3.5 to 6 tonnes per hectare, and as 
their cultivation is largely confined 
to irrigated areas, it is technically 
possible to realise from this limited 
area alone, what the entire country 
has been producing in recent years. 
This would mean that the country 
can comfortably tide over the 
carbohydrate deficiency in the diet 
of her people in the near future 
itself. However, the question of 
balancing the diet with adequate 

protein and fat contents will still 
remain. 

The average level of water 
resources that can be harnessed for 
agriculture is 630 million acr~ ft , 
450 million acre ft. from surface 
sources and 180 million acre ft. 
from gr:mndwater sources and the 
total irrigation potential which 
these water resources are capable of 
creating is estimated at 82 million 
hectares, 60 million hectares from 
the former and 22 million hectares 
from the latter. Of this what has 
been realised to date has already 
been indicated - 25 million hectares 
or 42% of surface water potential 
and 10.9 million hectares or 50% 
of groundwater potential. This 
leaves a wide gap, particularly in 
respect of surface water resources. 
It is generally hoped that during the 
course of the next two or three 
decades the country would make 
steady progress towards realisation 
of this ultimate potential of 82 
million hectares of irrigation. 

Even after realising the entire 
irrigation potential, nearly half of 
the cultivated area in the country is 
likely to remain exposed to vagaries 
of weather. The problems of these 
areas, which have not received 
adequate attention in the past, 
should claim greater attention in 
future. It is important to note 
that these are the areas which 
produce most . of the pulses and 
oilseeds crops which provide most 
of the protein and fat in the Indian 
diet. Bulk of the fibre crops in the 
country also come from these. 
Hence, development of these areas 
has a special significance to the 
overall well-being of the country. 
These areas are poorly endowed; 
rain fall is particularly scarce and 
highly variable. Development 
efforts in these areas should there-
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fore concentrate on evolving 
appropriate dry. farming techniq~es 
including motsture conservatwn 
measures. Introduction of high 
yielding varieties of crops which 
are drought avoiding/resisting, 
suitable cropping patterns evolved 
through 'area-based' research, and 
a new scientific approach towards 
conjunctive use of rainfall, surface 
and ground water on the part of 
farmers would be crucial to the 
success of any agricultural 
programme in these areas. 

The present utilisation of both 
land and water in irrigated areas 
leaves.much to be desired. There is, 
as yet no significant difference in 
intensity of cropping as between 
irrigated and unirrigated areas. fn 
fact, the latter areas had a higher 
proportion of double cropped lands 
compared to irrigated areas during 
the fifties. If 1964-65 intensity of 
cropping was 1.15 in both the areas. 
There is, however, some evidence 
of an increase in double cropping 
in irrigated areas in the followmg 
two years when there had been a 
big spurt in minor irrigation works 
but the figures in respect of 
unirrigated areas for these years 
are not comparable due to the 
widespread drought conditions 
prevailing. The High-yielding 
Varieties Programme mounted since 
1966-67, with short-duration, 
photo-insensitive varieties of rice, 
wheat etc. and the Multiple 
cropping Programme launched 
thereafter, are aimed at 
intensification of agriculture in 
irrigated areas. But the success of 
this programme would depend on 
the removal of certain constraints 
holding up intensification of 
agriculture like irrational preferences 
for particulat crops, rigid adherence 
to unsuitable cropping patterns etc. 
and also adoption of promotional 

lll 

measures like a minimum level ot 
mechanisation of essential 
agricultural operations, conjunctive 
use of water resources, marketing 
assistance etc. In the command 
areas of canal irrigation works, 
whose limits have been drawn rather 
wide to accommodate as many 
cultiv~tors as possible to afford a 
greater measure of protection in 
drought years, there should be 
greater stress on supplemental 
irrigation from ground water 
sources, wherever feasible, i.f double 
cropping has to be supported. A 
more judicious use of available 
water, particularly from government 
canals, is also an essential pre
condition. If a minimum of two 
crops can be uniformly raised on 
all irrigated lands, not only the gap 
between the present level of 
irrigation and the ultimate potential 
will be narrowed down but our 
progress towards the long cherished 
goal of self-sufficiency in food will 
also be much quicker. Besides, 
since scarce land resources in the 
country have been provided with 
irrigation at considerable cost to 
the community, it is very important 
that these areas are utilised fully to 
the best advantage of all. 

Nearly 200 million acre feet of 
water is utilised for irrigaion today 
and the gross output of foodgrains 
is about 100 miiiion tonnes. Since 
only one-fifth of the area which 
produced this output is irrigated, it 
is obvious that bulk of the water 
resources are expended on a limited 
area to produce a limited crop, 
from the all India point of view. 
The wastage of water on farmers, 
fields through flooding and 'field 
to field' irrigation is now well 
known. Progress in the fieJd of 
intensive cropping, discussed earlier 
would depend, to a considerable 
extent, on how effidently and 



quickly the problem of management 
of irrigation water is solved. The 
situation can improve only when 
fields are properly shaped, w,tter 
channels carefully planned, and 
supply of water at the approprate 
time assured to farmers. Proper 
drainage of fields also has to be 
ensured. The farmers need t.o be 
educated on requirements of 
their growth when irrigation is 
crucial etc. and the most efficient 

and economical ways of irrigating 
fields. All the government agendes, 
including Departments of Irrigation, 
Agriculture, Revenue, Cooperation 
etc. have to coordinate their 
activities in irrigated areas, to 
facilitate a smooth change over to 
a new system of irrigation practice, 
on which mainly depends the 
future prosperity of Indian 
agriculture. 
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HEW TRENDS 

IN BULGARIAN 
GRAIN PRODUCTION 

BY 

T. TAUMBOV 

Bulgarian agriculture holds a place 
of major importance in the nation's 
economy: It meets t'le nation's 
needs for foodstuffs, the require
ment for raw material in a series of 
industrial branches and stil1 sets 
aside a considerable portion of its 
output for export, thus contributing 
for the international division of 
labour. Stagnation in farm produ
ction may cause a lag in the 
production of whole industrial 
branches and, therefore, its all-round 
development, further concentration 
and specialization and the 
introduction of industrial techno
logies and methods of management 
are an object of serious and ceaseless 
solicitude on the part of the State 
and personally of Todor Zhivkov, 
the Prime Minister of the People's 
Republic of Bulgaria. 

It may be said that the main 
problems in farming have been 
resolved more than two decades 
ago. It was at that time that the 
decision was made which road to 
ta~e in order to do away with the 
ex.tsttng eAtreme backwardness in 

agriculture, hard labour and poverty 
among the great majority of the 
peasant population. Bulgaria 
proceeded to setting up co-operative 
farms and to a voluntary merging 
of the smalJ, fragmented plots into 
large tracts of arable land as well 
as to mechanizing all farm work. 
The co-operative farms formed in 
all villages proved a success. Their 
first achievements attracted the 
vacillating farmers to them and 
somewhat later, even the most 
sceptic unbelievers. The introduction 
of machinery into all branches of 
farming brought before long to the 
fore the prob]em of a further 
extension of the farm tracts of 
making their cultivation easier. At 
that stage, several villages merged 
their land and formed a single 
co-operative farm. Thus, the arable 
land in the country was divided up 
among a total of 866 co-operative 
and 209 state farms. Each farm 
cultivates an average of 4,000 
hectares of land. But the potentials 
and advantages of this merger have 
nearly been exhausted and a third 
concentration of the land, and the 
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adoption of farming on a 
qualitatively new basis is under way 
at the present stage. The key factor 
in the technical progress of 
agriculture at this stage is the 
introduction of industrial tech· 
nologies and methods of manage
ment. As a result of the new 
voluntary merger of farms, the 
newly established agro-industrial 
complexes have now at their 
disposal from 25.000 to 50,000 ha. 
of arable land. They are major 
economic organizations, involving 
a high degree of concentration of 
production and thorough-going 
branch specialization. According 
to the new organization of 
production, the individual 
co-operative farms Jotmng the 
complexes retain their autonomy, 
the hitherlo practised methods of 
management and distribution of 
incomes. These farms have their 
representatives on the board of the 
newly formed agro-industrial 
complexes, which decide by 
common consent all matters 
concerning the pooled funds and 
their appropriate allocation, 
coordination of the individual 
farms' plans, with a view to 
promoting specialization and 
consistently implementing industrial 
methods and technologies, the 
setting of agro-cbemical centres 
supplied with up-to-date machinery, 

unified systems of transport, 
supplies, storehouses and repair 
workshops, with due consideration 
being given to all farms merged in 
the complex. 

On the basis of the achievements 
of socialist agriculture so far, and 
in line with the latest trends in this 
field, we propose to concentrate our 
efforts on grain-production, so as to 
catch up with the most advanced 
countries in the world. The main 
grain crops in Bulgaria are wheat, 
maize, barley, rye, sunflower and 
beans. There is also a substantial 
output of oats, vetch, soyabean, 
rice and millet, but their share in 
the total grain output is 
comparatively small. These basic 
crops are cultivated on an area of 
2,300,000 ha, i. e. half of the arable 
land in the country. The other 
half is taken up by vineyards, 
orchards and market - gardens, 
tobacco, sugar beet, cotton, 
strawberry, potato and other 
agricultural crops. 

The three following tables show 
the extent of the areas over which 
the main grain crops have been 
cultivated in the last ten years, 
their absolute annual outputs and 
average yields. 

Areas sown with cereals 

(in a thousand hectares) 

Crop 1960 1965 1966 1967 1968 1969 

Wheat 1248.9 I 144.9 1142.2 1064.2 1060.1 1035.3 
Barley 296.1 371.6 415.9 386.9 402.2 414.2 
Rye 78.3 46.2 41.5 31.4 24 24.3 
Maize grown 

for corn 643.2 554.7 574.1 567.3 557.2 578.2 
Sunflower 235.8 267.0 254.5 267.7 280.3 287.5 
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Total output 

(in a thousand tons) 

Crop 1960 1965 1966 1967 1968 1969 

Wheat 2379 2921 3193 3254 2549 2540 
Barley 622 876 1064 985 807 918 
Rye 82 52 56 38 24 28 
Maize grown 

for corn 1505 1238 2207 1971 1768 2371 
Sunflower 344 357 423 478 459 541 

Average yields 

(per hectare in kilograms) 

Corp 1960 1965 1966 1967 1968 1969 

Wheat 1900 2548 2794 3055 2404 2453 
Barley 2087 2347 2552 2541 2004 2215 
Rye 1042 1103 1146 1210 996 1134 
Maize grown for corn 2359 2207 3810 3433 3132 4062 
Sunflower 1452 1336 

Bulgaria is known the world 
over as a traditional wheat-grower. 
Its output accounts on the average 
for 1 per cent of the world 
production of wheat Stnce 1966, it 
has for the first time succeeded in 
producing an amount over and 
above this one per cent. Today, as 
well as in the past, wheat continues 
to be the predominant grain crop 
both with respect to the area it 
occupies and with respect to its 
output and its general economic 
and political importance. In 1939. 
marking the summit of economic 
development of pre-war capitalist 
Bulgaria, 2.0J3,000 tons of wheat 
were obtained from an area of 
1,527,100 ha. The latest statistical 
data have shown that Bulgaria 
today obtains 2,540,000 tons of 
grain from only two thirds of this 
area, w hi 1 e in 1967, 
the most favourable year for this 
crop, the output of grain came up 

1660 1780 1633 1875 

to 3,254,000 tons. This figure is 
in itself convincing evidence of 
the great changes which hwe taken 
place along the lines of intensifica
tion of wheat-growing in the country. 

While in other countries there is 
a discernible trend of inereasing 
the areas sown with wheat along 
with its output, the trend in this 
country is to vacate areas for vine
and fruit-growing, and still keep 
up to the level attained in gross 
annual wheat production, sufficient 
to meet the country's home 
needs and those of the markets 
secured abroad. To achieve this, 
the accent is placed on yields per 
unit area. The yields obtained so 
far show certain variations 
through the years, but the main 
trend is one of a steady rise in the 
yields per unit area. The objective 
is to attain a total annual output 
of four million tons of wheat, 
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Maize planting at the co-operative farm in Beloslatina 

through a steady improvement of 
production technologies, increasing 
the overall quantity of fetilizers and 
machinery and broader application 
of new wheat varieties from the 
very first years of the new five year 
period. 

The main variety, which has 
been grown in the country in the 
last few years, is the Soviet 
Bezostaya-l wheat variety. Other 
widespread varietes are San 
Pastore, Mironovskaya 808, Jubilee 
12 and III, Okerman 17, etc. In 
some regions up to 95 per cent 
of the areas under cereals are 
sown with Bexostaya-1 , distinguished 
for its valuable economic and 
biological propertie and yielding 
the expected quantities of grain 
under the climatic conditions 
prevailing in the country. The 
Bulgarian scientists and the Research 
Institute ofwheat-Growing continue 
their work in the field of selecrion 
along the line of developing new 
winter wheat varieties suited to 
cultivation according to advanced 
agricultural engineering methods 

and mechanized harvesting, which 
will ensure high and stable 
yields under the various soil and 
climatic conditions in the country. 

Second in importance among the 
grain crops in Bulgaria is the maize 
crop. It is solely grown to meet 
the country's needs of forage and 
has long ceased to be a crop on 
which the Bulgarians count for their 
daily bread. The areas allotted to
it are steadily increasing, it being 
the main source for the further 
development of stockbreeding. It 
has, indeed, exceptional prospects 
for development under the condi
tions prevailing in Bulgaria. This 
was amply proved by its Bulgarian 
grower who obtained 4,062 kg of 
grain per ha. in 1969, thanks to which 
our country ranked among the 
foremost maize-producers in the 
world. Maize-growing methods have 
considerably been improved, which 
made it possible to obtain such 
quantitites of maize and fresh forage 
as can fully meet the home needs. 
Nearly one third of the areas sown 
with maize are irrigated and the 
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yaelds from these areas are far greater 
than the average yields in the country. 
Maize-growers have set themselves 
the task to ensure no Jess than 
2,800,000 tons of maize grain for 
the national economy this year. 

What m·tkes it necessary to set 
such targets, and what are conditions 
for their attainment at hand in Bul
garia? Bulgarian agriculture has long 
ceased to be a self-contained sector. 
It is, bound to the nation's economic 
system by numerous complex ties. 
It is, therefore, of crucial importance 
steadily to expand and improve its 
mar erial and technical base and step 
up its mechanization. Early this 
year, our agriculture had at its 
disposal over 90,000 tractors (in 
terms of 15 h. p.), about 17,000 
combine-harvesters, . over 46,000 
ploughs, over 30,000 cultivators, 
over 23,000 seed-drills, over 7,00() 
mowing machines, more than 19,000 
lorries and 38,000 taactor trailers. 
Early in 1969, the overall capacity 
of the machines in agriculture per 
100 ha. of arable land reached 133 
h.p . against 30 h.p. in 1952. A high 
degree of mechanization was attained 

in a series of farm processes, in the 
cultivation of individual crops and 
produ.;tions The whole cycle of 
growing cereals, beginning with 
sowing and ending with the storage 
of the grain from the new crop in 
the silos, has now been fiully 
mechanized. This trend is followed 
in maize-growing, too, in which the 
gathering in of the crop has not yet 
been fully mechanized. 

Substantial changes in the techn
ical bas is and in the technology of 
production are also introduced by 
the ever-growing degree of chem ici
zation applied in agriculture. 
Whereas in 1947 only 6,000 tons of 
fertilizers (active substance) were 
used . in 1957 their quantity rose to 
60,000, and in 1967-to aboutW7,000 
tons, which shows that the rates of 
their application have increased in a 
geometrical progression. In addi
tion to the large plants for the 
production of mineral fertilzers, 
another big plant is soon to be built. 
With its commissioning and the 
imports planned during the sixth 
five year plan period (1971-75), 
farming will be supplied with 

Harvesting scene in a field of a co-o pera t ive fa rm in Tol buhin di.strict 
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1,500,000 tons of mineral fertilizers, 
which will fully meet its require
ments. 

The rapid pace of technical 
progress in agriculture and the 
structural changes that have taken 
place in it over the past years have 
provided conditions for the setting 
up of the so-called complex mechani
zation teams. The areas cultivated 
by these teams involve thorough 
mechanization of all farm processes 
to the complete gathering in of the 
crops. By the end of last year, 
l,?XO teams and 230 groups of 
complex mechanization were formed 
and put in charge of 1,900,000 ha. 
of land. About 80 per cent of the 
areas sown with wheat and maize 
were cultivated by these teams. In 
1969, every farmer from the complex 
mechanization teams and groups 
turned out produce to the value of 
16,563 leva. and every machine 
operator - to the value of 24,530 
leva*. For an average of 100 kg of 
produce, 0.45 man-days were 
expended in wheat production, 
0.40-in burley, one man-day-in 
maize, and 0.98 man-days-in 
sunflower production. These 
figures for the complex 
mechanization teams amount for 
wheat to 0.35, barley-0.32, maize-
0.63, and sunflower - 0.81 man
days. In the complex mechaniation 
teams, the cost per 100 kg. of 
produce is considerably lower. 
The average work performed by a 
tractor (in terms of 15 h p.) in 
these teams was 603 ha. of soft 
ploughing, while the average figure 
for the country was 477 ha. 

The most appropriate agricultural 
engineering methods, varieties and 
systems of mechanization hwe 
been developed and implemented 
in the growing of cereals, and the 

application of the achievements of 
science, concentration and 
specialization in fanning have 
ensured considerable successes in 
grain production. The new merger 
thorough-going specialization in 
the cultivation of crops in the 
farms have opened up new 
prospects for raising output and 
lowering costs in gain production. 
This year, 4 to 5 kilometre-long 
tracts of maize have been laid out, 
which will make the use of the 
machines very effective. 

A new feature of grain-production 
in the current year is the purchase 
of the grain on the spot from the 
combine-harvesters and its direct 
transport to the State reception 
storehouses, supplied with highly 
productive grain-cleaning and drying 
machines. This new type of 
organization of purchases eliminates 
a series of operations so far per
formed at the farms, such as cleaning 
drying, storage, loading and 
unloading the grain at the individual 
farms, and bring about a considera
ble economy oflabour and reduction 
of production costs. 

As the problem of still further 
concentration and specialization of 
grain-production in the country 
has come to a head, new tasks 
will be set to the food and tobaccc 
industry, which s exclusively 
supplied with raw materials by 
agriculture. Conditions are at 
hand for a gradual integration 
oetween agriculture and the food 
industry. This involves further 
concentration of this industry. 
The integration of the two sectors 
will set the stage for the gradual 
amalgamation of individual 
enterprises into integral regions, 
and, in the long run, into an 
integral national system. A great 

•2 Ieva=l US dollar, according to the official exchange rate 
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step forward in the perfection of 
the management of agriculture 
will be the establishment of a 
unified management. The complex 
problems arising in agriculture and 
its integration with the food industry 
cannot efficiently be resolved and 
guided by two centres. The 
concentration of their management 
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in the hands of the Ministry of 
Agriculture and Food Industry, 
the integration of agricultural 
science with farming, is a timely 
measure which will contribute to 
the successful implementation of 
concentration and the development 
of agriculture along industrial 
lines. 



THE AUSTRALIAN 
WHEAT INDUSTRY 

ROWLAND HILL 

Wheat is Australia's largest 
agricultural crop and second 
biggest export item. 

The record 1968-69 production 
of 1,07,12,000 metric tons has an 
estimated value of $A 74,80,00,000. 
About half the crop is exported. 

Australia is the seventh biggest 
wheat producer, but accounts for 
only 3 percent of the total world 
crop. 

However, it is the fourth biggest 
wheat exporter, shipping 53,32,000 

World Production of Wheat, 1969 
(Provisional totals) 

metric tons of its 1968-69 crop to 
some 27 countries. 

This represented 14 per cent of 
the world's wheat shipments. 

Mainland China bas been the 
largest single market for Australian 
wheat since 1960-61 , having taken 
an average of 32 percent of total 
Australian exports of wheat and 
flour in the financial years from 
1960-61 to 1968-69. 

Production and export figures of 
major wheat growing countries are 
given below :-

World Exports, 1968-69 
(Preliminary estimates only) 

COUNTRY 
U.S.S.R. 
United States 
Mainland China 
Canada 

'000 metric tons COUNTRY '000 metric tons 

India 
France 
Australia 
Turkey 
Italy 
World Total 

------~-=--------------~~~ 75,000 Unite States 14,693 
39,652 Canada 8,701 
22,500 E. E. C. 7,788 
18,455 Australia 5,332 
18,000 U. S. S. R. 5,316 
14,270 Argentina 2,666 
10,712 

9,800 
9,550 

3,04,477 World Total 47,078 
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Marketing Control 

The Australian Wheat Board is the 
sole authority for the marketing of 
wheat within Australia, and for-the 
marketing of wheat and flour for 
export from Australia. 

It was founded under national 
security regulations in 1939 and 
maintained by the Australian 
Government to achieve orderly 
marketing of wheat through a single 
authority. 

The Australian Government 
supports a stabilisation scheme at 

avoiding year-to-year differences in 
profits to growers . 

It operates under the Wheat 
Industry Stabilsation Act, first 
enforced in 1954, and reinstituted 
for the fiflh time with the start of 
the 1968-69 season. 

The scheme guarantees the 
growers a price for their wheat, 
based on world trading conditions 
and pro pects, and adjusts both 
guaranteed and home comumption 
prices annually by index methods. 

Loading bagged wheat on a small property io the Pine hland area, near Canberra, 
Australia's nationa.J capital. On larg('r properties wheat is loaded as it is 

harvested ioto hoppers and carted direct to silos but on smaller places, 
it is bagged and carted away later. 
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Tbe Situation io Australia 

Production : 

The Australian Wheat Industry 
expanded rapidly during the 
1960s with production reaching 
a record 54,40,00,000 bushels in 
1968-69. 

The crop in 1969-70 is provision
ally estimated at 39,36,00,000 
bushels, some 28 per cent smaller 
than the previous year but still the 
third largest wheat harvest in 
Australia's history. 

The lower output expected in 
1969-70 is partly the result of a fall 
in the planted area to 2,33,00,000 
acres from the 1968-69 record of 
2,68,00,(00 acres but a more impor
tant cause is the reduced average 
yield due to some droughts and 
frosts. 

The average yield per acre in 
1969-70 is estimated at 16.9 bushels, 
compared with 20.3 bushels in 
1968-69 and the record 22.4 bushels 
of 1966-67. 

Receivals: 

The Austrailan Wheat Board 
has estimated for 1969-70 a 
31 per cent fall from the 1968-69 
record deliveries to its depots. They 
expect to receive 35, 10,00,000 bushels 
compared with the record 
51,45,50,000 bushels. 

Drastic falls in the Western 
Australia and Qut:ensland crops 
will create problems in maintaining 
continuity of supplies of prime hard 
wheat to overseas markets. 

Exports: 
( 1968-69 crop) Exports of wheat 

and flour from Australia 
declined in 1968-69 to 19,55,00,000 
bushels from 25,64,00,000 bushels in 
1967-68. 

Shipments of wheat dropped by 
5,91,00,000 bushels to 17,97,00,000 
bushels, and flour exports to 
1,62,00,000 bushels (wheat equiva
lent). This was 14,00,000 bushels 
less than in 1967-68. 

Mainland China was again 
Australia's most important wheat 
market in 1968-69, although 
shipments at 4,34,00,000 bushels 
were less than half those of the 
previous year. 

Large sales were also made to 
Japan (4,21,49,000 bushels) and 
Britain (2,84, 12.000 bushels). 

Relative to 1967-68, increased 
exports of wheat were made. to 
western Europe, Africa, Japan, 
North Korea and Thailand, but 
shipments to mainland China, 
India, Middle East countries and 
South America fe11. 

Ceylon continued as the largest 
customer for Australian flour, 
but exports to this destination 
and to nearly all other declined 
from the previous year's levels. 

Currtnt Crop : 

Wheat and flour exports are 
expected to recover in 1969-70 to 
around 25,00,00,000 bushels. 

Shipments to mainland China 
will increase. In January and 
December of 1969 two contracts. 
each for the sale of 8,21,00,000 
bushels of wheat to mainland 
China, were announced by the 
Australian Wheat Board. 

In August a sale of 7,50,000 tons 
to Egypt was announced and 
contracts for the supply of 10,00,000 
tons in each of the next three 
years signed. 
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The following charts show Australian Wheat and Flour exports :

Wheat exports : Australia : by destination 
(Year ended 30 Jutre) . 

Destination 1956-66 1967-68 1968-69 
'000 bushels '000 bushels '000 bushels '000 bushels 

China, mainland 74,130 79,523 88,781 43,340 
Japan 13.357 15,851 22,484 42,149 
United Kingdom 23,293 14,233 23,622 28,412 
Malaysia 3,758 9,244 9,374 9,299 
Netherlands 4,406 4,479 5,935 
Singapore 4,479 7,403 9,297 3,924 

Flour exports (grain equivalent) : Australia: by destination 
(Year ended 30 June) 

Destination 1956-66 1966-67 1967-68 1968-69 
'000 bushels '000 bushels '000 bushels '000 bushels 

Ceylon 7,874 6,712 7,436 6,621 
Indonesia 138 1,110 3,035 2,713 
Mauritius 469 561 802 785 
Papua and New Guinea 604 591 68& 703 

Crop Value: 

The Wheat Industry Stabilisation 
Fund, enforced since 1954, 
guarantees growers a price for 
their wheat, based on world 
trading conditions. 

some $A 20,80,00,000 below the 
I 968-69 peak, but still the third 
highest gross value on record. 
The guaranteed price and the home 
consumption price have been 
raised slightly from the 1968-69 
levels. 

In 1969-70, the gross value of 
wheat prodction-in line with the 
smaller harvest-is expected to de~ 
line to an estimated EA 53,60,00,000, 

A break down of prices and 
Jeturns since 1965-66 is shown 
below:-

Wheat: Guaranteed Price, Home Consumption Price 
average export return and average return 

to grower : Australia (Per Bushel) 

Home Avera~e 
Guaranteed Average Export Crop Year Con~urnption Return to Price l<cturn Price Grower 

1965-66 1.517 1.530 1.409 1.412 
1966-67 1.550 1.565 l.447 1.414 
1967-68 1.640 1.655 1.352 1.473 
1968-69 1.450 1.710 1.254 1.237 
1969-70 1.459 1.725 n a. n a. 
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Quotas: 

A quota system, to control 
Australia's wheat production was 
introduced for the 1969-70 crop, 
limiting Australian Wheat Board 
deliveries to 35,70,00,000 bushels. 

Delivery quotas for 1970-71 
have reduced intake by a further 
11 percent to 31,80,00,000 bushels. 

The reduction was made 

necessary by the continued build-up 
of stocks and the limited 
opportunities for increasing sales. 

The carry-over at November 30, 
1970 is forecast to rise to more than 
30,00,00,000 bushels-the largest 
carry-over in Australia's history. 

The sharp rise in carry-over stocks 
since 1965 is shown in the chart 
below:-

End-of-Season Wheat stocks: Australia 

Year 

1965 
1966 
1967 
1968 
1969 

The International Grains 
Arrangement 

Some measure of price stability 
was achieved by the International 
Grains Arrangement (IGA) inaugu
rated on July 1, 1968. 

Due to expire on June 3, 1971, it 
established minimum and maximum 
prices for most wheats. It consists 
of two separate coventions the 
Wheat Trade Convention and the 
Food Aid Convention . 

Most of the world's most 
important wheat exporting and 
importing nations-notable excep
tions being Russia, mainland China 
and the countries of Eastern Europe
formally indicated their acceptance 
of the Wheat Trade Convention. 

The 12 signatories to the 
arrangement were Argentina, 
Australia, Canada, Denmark, the 
EEC, Finland, Japan, Norway. 
Sweden. Switzerland, Britain, and 
the United States. 

Quantity 
(million bushels) 

24.4 
16.5 
80.5 
51.9 

266.7 

- -----

From the outset the IGA was 
subject to considerable. strain as a 
result of the increasingly intense 
competition among exporters in 
declining world markets. 

The arrangement had been 
formulated at a time of relative 
stability in world wheat economy, 
but surolus supply and price-cutting 
by non-TGA members made it 
apparent, its provisions could not be 
sustained. 

In July 1969, it was agreed at a 
meeting of exporting member 
countries that wheat could be sold 
below the IGA minima at prices 
calculated to be competitive with 
those of non-member exporters. 

A return to the fixed minimum 
was to be achieved as soon as
possible. 

124 



Overproduction : 

Quotas and an aggressive selling 
stance by the Australian Wheat 
Board are the main measures 
adopted to beat Australia's 
overproduction of wheat. 

The Austalian Wbeat Industry 

The quotas were introduced by 
the industry and, according to 
Government officials, will be the 
greatest single factor towards 
reducing wheat supply to a position 
more in accord with demand 

The board's high-pressure 
salesmanship was demonstrated in 
August when it gained re-entry to 
the Egyptian market after an 
absence of sales totalling 37,50,000 
tons. 

Suggestions that further markets 
could be obtained for Australian 
growers if they turned to production 
of wheat for fodder have been 
strongly opposed by the Australian 
Wheat Board. 

Advocates of the move point to 
the rapidly developing agricultural 
areas of South-East Asia and its 
limited availability of cropping 
lands. They claim Australia-grown 
fodder wheat would find a ready 
and Jarge market, even though at 
lower prices than wheat grown for 
human consumption. 

The board doubts that fodder 
wheat would prove a viable 
proposition, although they sold 
quantities of low quality wheat to 
Britain on the understanding that 
it is not for human consumption. 
This wheat has been denatured in 
Europe after shipping from 
Australia. 

Australia and the EEC 

It is difficult to obtain a clear 
picture of implications for Australia 
should Britain join the EEC 
because of the number of variable 
factors in v o I v e d. As well, 
the Australian Wheat Board is 
reluctant to discuss its attitude in 
case it effects its position /after the 
EEC decision has been made. 

However, observers make that 
although Britain is endeavouring to 
increase wheat production, it is 
unlikely to reach self-sufficiency 
for many years. One London 
survey predicted that by 1975 
Britain would still be importing 
from 39,00,000 to 45,00,000 tons 
of wheat. 

Observers here maintain that 
France will be the key to the 
Australian situation should Britain 
enter the EEC. 

France is a net exporter of wheat 
and consequently will be Britain's 
main supplier wirhin the economic 
community. However, European 
strains of wheat are of the soft 
variety. 

Australia, observers say, will be 
able to fill Britain's demands for 
hard varieties. Quotas for prime 
hard wheat from both Queensland 
and New South Wales have been 
stepped up in the 197D-71 season . 

Australia's foresight in 
diversifying its markets will show 
to advantage. Britain, in 1959-60, 
took almost one-fifth of Austrailia's 
total wheat exports. whereas in 
1968-69 it took only one seventh. 

In the same period, Australia's 
total wheat exports have increased 
from 9,12,52,000 bushel to 
17,97,00,500 bushels, while Britain's 
purchases from Australia have 
increased from 2.09,85, 000 bushels 
to 2,84,12,000 bushels. 
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TREND IN CEREAL 
PRODUCTION 
IN FRANCE 

P. AURIAU 

Maitre de recherches de I 'I. N. R. A. 
National Agronomical Research Institute 
Versailles 

Generalities 

The trend of these productions 
in France is dominated by a strong 
increase of volume in the twenty 
years. It is more a consequence of 
the yield increase than of an 
extension of the surfaces (see 

extra-text table). Two species have 
the most important development, 
Barley and Corn. Now French 
farmers export one third of their 
production (see below). This 
tendency will be enhanced by the 
achievement of the Common 
Market. 

French Cereals Exportations (millions of quintals) 

Common 
wheat 

Total production 140 
Internal disponibilities ••• 95 
Net exportation +45 

Another fact of significant 
importance is the repartition of the 

Wheat 

Human consumption 55 
Feeds 30 
Seeds and losses 10 

Total 95 

In the 1930-1939 period two 
third of the cereal disponibilities 
were affected to human consump
tion; now less than one third is used 

Durum Barley Oat Com wheat 

4,0 90 25 60 
5,6 55 25 44 

-1,6 +35 0 +16 

internal disponibilities (see below, 
in millions of quintals) : 

Barley Oat Corn Total 

2 l 2 60 
45 22 35 132 
8 2 7 27 

55 25 44 219 

for this purpose. More and more 
the exportation and the feeding 
use, are the destinations of French 
production of cereals. 
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Wbear 

All regions in France are 
concerned . with this culture. But 
the most impotant areas for this 
crop are great plains of the Basin 
of Paris and of the Aquitania. 

In aiJ areas red soft winter 
types are the most cultivated but 
hard red spring and durum types 
cover some areas in the Beauce 
(South of Paris) and in the 
Garonne River valley. 

The increasing yields of French 
wheats result from cultivars 
improvement and from a better 
managment. One of the first high 
yielding v a r i e t i e s was 
CAPPELLE DESPREZ registred 
in 1946, that had covered the 
wheat areas between 1950 and 
1960. ETOILLE DE CHOISY, an 
earlier variety registred in 1950, 
had given a significant change in 
the trend of agriculture in the 
South. 

The new winter varieties as 
MOISSON, CAPITOLE, JOSS, 
HElMA, GAILLARD and spring 
varieties as REX CESAR are 
shorter (one meter tall) more 
resistant to lodging, to frost damage 
and diseases ; they give higher 
yields than the older varieties. 

But with these improvements, 
new diseases set a problem to 
plant breeders as mildew, glume 
blotch, foot- rots, fusarium and 
ergot. The increase of the 
exportations oblige also to improve 
the quality. 

In the crops rotations wheat often 
comes after sugarbeets, potatoes, 
alfalfa or clover, but more and more 
after corn. Mechanization of the 
cultural pratices is now complete 
and the seed bed preparation is 
generally a good one. The seeding 
period lies from late October · to late 
November. Seeding rate is 100 to 
120 kg. an hectare. 

Seedbed preparation 
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Corn harvest -

The following rates of fertilizers most cultivated (90%). The variety 
are applied per hectare : RIKA covers, one half of the total 

Nitrogen 
Phosphorus 
Potassium 

100-150 kg 
80-100 , 
80-100 " 

surfaces, but new cultivars as 
AGER, MAMIE, TRAIT 
D'UNION are replacing it. 
Management and fertilization are 

For weed control 2_4 0 is not quite different as for wheat. 

generally replaced by pre-sowing or 
pre-emergency treatment. 

Harvest is made from June in the 
South to August in the North; 
.combine is the most used device. 

Barley 

In spite of the fact that this crop 
is used in major part for feeding 
purpose the most important breed
ing work had been achieved for 
brewing purpose (by SECOBRA for 
example). But this work had been 
useful also to the production of 
feeding barley and many brewery 
barley varieties are used for feeding. 

This crop comes, generally after 
wheat and the spring types are the 
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The principal disease is mildew. 

Oat 
This declining crop yields less 

than wheat or barley. Among the 
cultivars used NOIRE DU 
PRIEURE, PENIARTH and 
NOIRE DE MOYENCOURT can 
be mentioned. One varietiy 
NUPRIME,with naked kernels, had 
been bred to improve feeding value 
but its yield is not good enough. 

Rye 
It is a crop for poor sandy 

soils particulary in the mountains 
of Massif Central. Foreign 
populations, as PETKUS, are the 
most used. As for other cereals 
yield have been improved by using 
fertilizers. 



Corn 

Jut after the Second World War 
this crop covered only small areas 
in Aquitania with poor yields. 
After the introduction in 1946 of 
the first American hybrids a gain 
of yield of 20-30% had been 
obtained ; but these hybrids were 
generally too late for French 
conditions. The breeding of 
French hybrids earlier and more 
tolerant to cold than the American 
ones offered better possibilities. 

Now corn is successfully used in 
all regions in France. The most 
important cultivar is an early 
French hybrid INRA 258 (45 % of 
the total areas). The second in 
importance is a medium early 

American hybrid IOWA 4417 
(10,3% of the total areas). 

The sowing time Jies in April 
and the harvest time in October. 

Soil preparation is generally 
good, manure is used if possible 
and the rates of fertilizers are 
high (see below) : 

Nitrogen 100-150 kg/ha 
Phosphorus 120-180 , 
Potassium 80-180 , 

Good control of the weeds is 
obtained with triazine. 

· Mechanization is complete in 
the North but not in the South. 

Irrigation is used on some 
areas with added yield. 

Hybrid Sorghum harvest 

Hybrid Sorghum 

This crop is fairly new in France 
.and its extension is restricted to 
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the dry, hot countries of the South. 
Management and fertilization arc 
quite similar as for corn. Birds 
are most important parasites . 



Rice 

It is also a new crop in France 
and its extension is limited to the 
delta of the Rhone River. 
Mechanization is complete and 
managrnent is a good one. 

The Italian cultivar BALLILA is 
the most cultivated but new 
varieties with improved quality are 
also used. 

Direct sowing is always prefered 
with a chemical control of weeds. 

The production covers approxi
matively the internal consumption. 

Cereals Breeding And Improvment of 
Cereals Production 

The National Institute of 
Agronomical Research (f.N.R.A.) 1 

is the leader in all investigations 
on cereals production. The 
investigations are carried out in 

five centers (Versailles, Rennes, 
Dijon, Germont-Ferrand, Mont
pellier). But the contribution to 
cereal breeding of many f · rench 
Plant breeding firms is very 
important too. Beside profssional 
associations as C.E.T.A.'s or 
"Chambres d' Agriculture' ' and the 
''Technical Institute for Cereals and 
Forage" (I.T.C.F )2 extends the 
results of the investigations on the 
farmers level. 

Conclusion 

The recent development of the 
cereals production in France result 
from a big increase of their average 
yield. Cereals are now industrial 
crops that give good return with a 
minimum work. 

More and more feeding cereals 
are produced for cattle because 
they give the best response to an 
1ncreas1ng task for meat in the 
Common Market. 

(1) 149, rue de Grenelle-71-Paris 7-e'me 
(2) 8, Avenue du President Wilson-75-Paris 8-e·me 
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PRODUCTION AND CONSUMPTION OF 

CEREALS IN THE NETHERLANDS 
(1964/65--1968/69) 

BY 

M. E. VIERVANT TUKKER 
Asst. A&rl, Attache., Royal Netherlands Embassy. 

Production 

Because of a reduced production 
of oats and rye, the total produ,ction 
of cereals in the Netherlands during 
the past five years decreased by 
more than 16%. 

Consumption 

The total consumption of cereals 
in the past fell with 15%. This 
was mainly due to a rise in the 
price of cereals, which made their 
use as cattle-feed too expensive 
(decrease 23%). This was, however, 
offset by an important increase in 
the . consumption of cereals in the 
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Haverplium (oats) 



Barley 

industrial sector (50%). The lion's took care of 50%. The consumption 
share for this increase went to of barley in the breweries increased 
maize; ia the beer production, the between 1964 and 1969 with 32.000m. 
consumption doubled; in the tons (35%). Human consump
production of starch, it amounted to tion of foodgrains remained more or 
90% and the production of glucose Jess constant in the said .period. 
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PRODUCTION AND 

USE OF CEREALS 

IN SWEDEN 

EWERT ABERG 

Professor and Head of Department of 
Plant Husbandry, Agricultural College of 
Sweden, S-750 07 Uppsala 7, Sweden 

As a background to a discussion 
of the production and use of cereals 
in Sweden, some data on location 
and size of the country are needed. 
Sweden forms the eastern part of 
the Scandinavian Peninsula. In the 
west it borders Norway and the 
waters of Skagerack, Kattegatt and 
Qresund, in the south and the east 
it borders the Baltic, the Gulf of 
Bothnia and Finland. Sweden has 
an approximately rectangular shape 
with a maximum length of 1,600 km 
from south to north and stretches 
between 55°20' and 69°3' N. It has 
a maximum width of approximately 
500 km, between 10°58' and 24°IO'E. 
The location of the country in 
relation to other countries can be 
illustrated by the facts that the 
sixtieth degree of latitude which 
crosses Sweden immediately north 
of the city of Uppsala in Central 
Sweden also passes through the 
southern tip of Greenland and the 
south coast of Alaska. The land 
area of Sweden is approximately 
4,50.000 square kilometres. Of this 
area approximately 6.5 per cent or 
29.920 square kilometres were in 
1970 used as agricultural lands. 

Acreage and growing conditions for 
cereals 

More than half of the agricultural 
lands in Sweden or approximately 
15 .750 square kilometres were in 
!970 used for cereals. This acreage 
-equal to about 15,76,000 hectares 
- was used for the folowing crops: 

Wheat 
Winter wheat 
Spring wheat 
Rye 
Winter rye 
Spring rye 
Barley 
Oats 
Mixed cereals 

2,25,600 hectares 
39,200 " 

76,300 
900 

632,000 
524,000 

" 
" ,, 

" 

(= barley and oats) 75,900 " 

It is quite natural that in a 
country located as far north as 
Sweden and with such a length 
from the south to the north end 
there are considerable variations in 
temperature. As a result of this 
there are also considerable varia
tions in the length of the vegetation 
periods in different parts of the 
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country. It is usually delimited by 
the temperature 3° C. With such a 
delimitation, the vegetation period 
is in south Sweden 240 day . 
Further north it becomes shorter 
and it is only 130 days in the 
extreme northern parts of the 
country. 

length of the vegetation period is 
essential as is the length of the period 
when the maximum temperature is 
above 15° C . If the need for both a 
vegetation period, delimited as 
above, and a certain period with 
more than 15° C are considered 
the following ·data can be given 

For the growing of 
as the minimum data for a 

cereals the successful growing of cereals. 

Number of days for : 

Winter 
wheat 

Length of vegetation 
period, more than 3°C 18C 
Period with more 
than I5°C 110 

The requirements in regard to 
number of days, as presented 
above, indicate that the acreages of 
cereal on a percentage basis is 
higher in the southern and central 
parts of ~weden than in the northern 
ones. Actually on the plains in 
South and Central Sweden cereals 
occupy 50-60 percent of the 
cultivated lands while in North 

!::lpring Winter rye Barley Oats wheat 

160 150 140 150-

75 75 60 75 

Sweden they do not occupy more 
than 15-20 percent. 

Aims of cereal production 

Cereals are in Sweden grown for 
food and feed. The main produc
tion is for feed as barley and oats 
are grown almoc;t entirely for that 
purpose. It is estimated that about 
5 percent of the barley production 

Cereal Laboratory 
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is used for malting while, as much 
as, 95 percent is for feeding purposes. 
Of oats, the amount used for rolled 
oats is nearly 2 percent of the total 
production while the rest. i.e. 98 per
cent, is used for feed. 

Both wheat and rye are mainly 
bread cereals although a certain 
percentage of the wheat is at present 
used for feeding, There are indica
tions that in the future a higher 
percentage of the wheat yield will be 
used for feed. Investigations aiming 
at finding out the possibilities of 
using rye as a feed are under way. 

Cereals and planning of crop rotations 

Above it was mentioned that in 
South and Central Sweden 50-60 per
cent of the cultivated lands is used 
for cereals. Compared to the situa
tion during the first half of the 20th 
century.this means a marked increase 
in the percentage of agricultural 
lands that is used for cereal growing. 
Up to, and including the period of 
the second world war, the crop 
production systems were charac
terized by the principles of alternate 
husbandry. This meant growing of 
cereals in more or less regular 
alternation with leys of clovers and 
grasses, root crops, pulses etc. But 
the developments towards a better 
efficiency and an increased mechani
zation have after the second world 
war led to a more and more speci
alized production in the Swedish 
agriculture. Amongst others this 
has meant . a steadily increasing 
acreage of cereals as a specialization 
on cereals has been favoured by 
economic developments as well as 
by technical measures of the type 
mentioned above. The mechaniza
tion, the labour situation and the 
marketing conditions during the 
years after the second world war 
~ave rise to an eagerness in specia
lization and an increasing skill in 
carrying through the specialization. 

The skilfulness in regard to the 
specialization on cereals-as it is 
characterized today-is equal to the 
ability of the farmer to use artificial 
fertilizers in an efficient way, to 
apply chemicals for the control of 
weeds, diseases and insects, to adapt 
machineries to a high extent, and to 
carry through combine harvesting 
and drying of the harvested products 
in an efficient way etc. 

All this efficiency may, however, 
lead to complications. These may 
be undesirable soil structure, uneven 
stands and increase in weeds, diseases 
and insects that damage the cereals. 
The weeds appearing are species 
that are resistant or tolerant to the 
most commonly used chemicals 
which are compounds based on 
phenoxyacetic acids. Examples on 
such weeds are wild oats and 
quackgrass. The diseases that in
crease as a result of onesided or 
continuous cereal production are 
eye spot and foot rot Nematodes 
are becoming more common and 
this is especially true for the oat 
nematode, which attacks not only 
the oats but also wheat, rye and 
barley. 

Situations of the above discussed 
type brings up the question , .. bether 
a new system for the use of crops 
in alternation with cereals should 
be introduced or if a growing tech
nique that allows onesided or con
tinuous cereal growing could be 
developed. These are at present 
problems of great concern in the 
Swedish agriculture. They cannot 
be neglected as 1he problems now 
being faced are of interest not only 
from a biological and technical 
point of view but also from an 
economical one. This should be 
seen against the background that a 
cereal production in Sweden has 
reached such a level that a certain 
part of the cereals produced must 
be exported. The prices paid for 
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the part that has to be exported is 
considerably lower than the prices 
obtained inside the country. This 
situation indicates that marketing 
conditions in the future may call 
for still more intensified growing 
techniques. 

Varieties, seeds and cultivation 
techniques 

A number of problems concern
ing varieties, seeds and growing 
techniques are common for the four 
cereals grown in Sweden. They 
will, therefore, be treated together. 

Varieties 

Plant breeding is a well established 
science in Sweden and has, during 
this century, given results of an 
enormous importance for the crop 
production in the country. In 
cereals the results of plant breeding 
are very obvious, There are 
strikmg examples on achievements 
by the plant breeders for improving 
the cereals. Such achievements 
have meant improvements in yield, 
strength of straw, disease resistance 
and quality for various purposes as 
wdl as adaptation to the length of 
the vegetation period. For adapta
tion earliness is an important factor. 

Further improvements in factors 
as the mentioned ones are needed. 
Thus, breeding for these factors are 
still important tasks in the cereal 
breeding in Sweden. But the aim 
with breeding for these factors has 
changed. Breeding for disease 
resistance in cereals is, for example, 
since many years observing resis
tance to different types of rust. 
Besides this, there is now a very 
great activity in developing varieties 
of wheat and barley resistant to 
mildew and varietiec; of wheat 
barley and oats resistant to nema
todes but also in finding resistance 
to take-all in wheat and barley. 

Improvement of quality by breed
ing has for a long time been directed 
towards improvement of the 
technological quality. Breeding for 
a better baking quality in wheat and 
rye is a good example on this. 
During the last ten years the nutri
tional aspects have received increased 
attention and at present great 
emphasis is put on protein content 
and protein quality in cereals. In 
connection with protein quality 
special attention is given to the 
presence of essential amino acids. 

Variety testing 

New breeding products are tested 
in experiments where they can be 
compared with older varieties with 
regards to quantity and quality 
production, resitance to attacks by 
diseases and insects, stiffness· of 
straw, etc. The breeders carry out 
earliest testing in experiments aimed 
at producing results on which the 
breeders can base their submission 
of a new product for acceptance in 
the official variety testing. This 
testing at the breeding stations has 
the character of a pretesting. It is 
actually, the last step in the breeding 
procedure. The official variety test
ing has the charter· of a government 
testing and is carried out by the 
Department of Plant Husbandry at 
the Agricultural College of Sweden 
in Uppsala. For the cereals the 
testing period is normally 3-4 years 
but could be longer if the experi
ments should fail in certain districts 
or certain years or if the results do 
not clearly show the value of the new 
variety. The variety trials are often 
combined with different cultivation 
factors. Sometimes the reaction of 
the varieties is studied at different 
nitrogen levels, at different seeding 
and harvesting times etc. Thus, the 
aim of the variety trials is not only 
to give information about the value 
of different varieties but also to 
show the reaction of the varieties 
under different growing conditions. 
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The costs of official variety test
ing is shared by the government and 
the plant breeders. Basic costs as 
buildings and laboratory equipments 
are taken care of by the government 
while running costs, for example, 
costs for field experiments and 
laboratory analyse•, are divided 
equally between the government and 
the plant breeders. Special fees for 
the running costs have been .fixed. 
Example on this is 10.000 Swedish 
Kronor for a winter wheat variety. 
The breeder pays 50 per cent of 
that sum. 

Seeds and Seed Certification 

If improved varieties, made 
· available through continuous plant 
breeding, shall be efficiently used it 
is necessary with an effective system 
for seed production and seed con
trol. Activities for the developing 
of new varieties and for the testing 
of them have been discussed above. 
They are of such a nature that they 
should inspire the farmers to efficient 
use of the new material. To achieve 
this the farmers must use good 
seed. They must be able to appre
ciate the value of a good seed. And 
they are This means that they want 
a seed, the properties of which are 
good, independent of whether they 
are the results of genetic constitution 
or environmental influence. Quality 
seeds of cereal varieties as well as of 
old ones are consequently common 
in Swedish agriculture. 

But even if intensified growing 
technique in cereals has already 
brought with it use · of better seed 
this does not mean that the seed in 
the future cannot be even better. 
Specialized agriculture calls for 
improved technical methods, which 
amongst others, means use of a seed 
that is controlled in regard to both 
genetic and environmental factors. 
It means certified seed bought from 
outside or produced on the farm 

itself. Independent of whether the 
seed is brought or produced on the 
farm the demand for a certification 
label means that the value of the 
seed is always d~termined · and 
declared. At first sight this may 
seem a hard claim-even in a country 
like Sweden with a well developed 
seed production. But it is very 
likely to be accepted. Amongst 
others introduction of hybrid barley 
and hybrid wheat on the market will 
stress a developmenr in this direc
tion. No doubt, seed produced with 
skill by farmers specialized on seed 
production, is a future development 
worth observing. Such a production 
can be expected to lead to seed lots 
that fulfil those requirements 
concerning characters and purity of 
variety and seed quality that by the 
National Board of Agriculture are 
presented for certification. Seed 
quality is based on mechanical 
purity, number of weed seeds, 
germination, moisture content, free
dom from disease etc. The main 
responsibility for carrying out the 
seed certification rests on the State 
Central Seed Testing Station. 

Establishment and development of 
srands 

The economic background to 
cereal production in Sweden calls 
for high yields per hectare. Exam
ples on the meaning of this are that 
for winter wheat yields around 5,000 
kg. per hectare are de5irable. Corre
sponding figures are for spring wheat 
4,000, for barley 4,500-5,000 and for 
oats 4,000-4,500. Such yields must 
be based on even and well developed 
stands. Also in regard to quality 
there is a need for even, well deve
loped stands. This needs to be 
especially emphasized as combine 
harvesting is practically the only 
cereal haversting method in the 
country and often has to be carried 
out during weather conditions when 
the moisture content in the kernel 
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is high and artificial drying a neces
sity. Qua I it y under such 
conditions is more easily obtained if 
the kernels are in the same stage of 
development. Late shoots and 
poorly developed or green kernels 
may cause troubles and lower the 
quality considerably. 

A cultivation technique that pre
vents delayed development and 
uneven shooting is, therefore, a 
necessity There are many problems 
encountered in such a situation and 
there are quite different reasons for 
such problems. Very important is 
the water factor. Precipitation varies 
from one area of the country to 
another one. It means that germi
nation and early plant development 
vary considerably. Certain parts of 
the country, especially the eastern 
plains, have a dry period dur!ng ~ate 
spring and early summer. ~his giV~S 
rise to uneven and sometimes thtn 
stands in which new shoots develop 
after summer rains, coming at a 
later period. 1 he kernels on these 
shoots will be poorly develop~d and 
are some times green at the time of 
harvest. On the plains in south 
Sweden, unevenness caused by water 
deficiency, is not as common as in 
other parts of the country and 
quantity and quality problems, due 
to this factor therefore not so 
serious. 

Harvesting 
The development of a technique 

for combine harvesting under 
Swedish conditions has meant basic 
studies of the ripening process under 
existing environmental conditions. 
These studies have had to be made 
with consideration of the moisture 
content of the kernels during 
different ripening stages. They 
started in very early ripening stages. 
Of special interest for the discussions 
here are the studies that began in 
the yellow ripening stage i.e. the 
stage when all of the green colour 

has disappeared from the ventral 
furrow of the kernels. The moisture 
content at that stage is 25-30 per cent 
and the development towards the 
full ripening stage is mainly a 
question of decreasing water content. 
Under Swedish conditions one aims 
at combine harvesting when the 
moisture content of the kernels is 
20 per cent. It may, naturally, be 
carried out at a lower moisture 
content but also at a higher. 
Artificial drying before the storage 
and use of the cereals is, thus, a 
necessity in Sweden as the desirable 
moisture content for storage in silos 
is 14 percent. As a result of this 
artificial dryers on the farms and at 
the central 'itorage houses are 
common. From the above it is 
clear that the weather situation 
during the ripening and harvesting 
periods and its influence on the 
crops is of great importance for the 
quality obtained. The methods for 
determining the quality have been 
developed with this in mind. They 
will be examplified below. 

Crops 
Above was mentioned that the 

four cereals grown in Sweden are 
wheat, rye, barley and oats. 
Besides, mixed cereals are found. 

Wheat 
Acreages of winter wheat and 

spring were given above and general 
problems in connection with the 
growing of these two cereals as well 
as other cereals were discussed. 
Which are then the special problems 
for winter and spring wheat that 
have been observed during recent 
years? 

For winter wheat the over-wintering 
problems are naturally of utmost 
interest in a country located as far 
north as Sweden. The over-winter
ing depends on resistance to low 
temperatures which is a genetic 
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factor that has for a long time been 
observed in the Swedish plant 
breeding work. But the overwinter
ing depends also on the severity 
of attacks by diseases which in turn 
are the results of varietal resistance 
and environmental conditions. 
During the last 20 years special atten
tion has been given both to stages of 
development of the seedling between 
the seeding time in the fall and the 
time of the outbreak of the winter and 
to attacks of diseases due to seedling 
development and weather condi
tions. It has been proved that it is 
very important to choose seeding 
times and seeding rates that give 
well established stands of medium
sized plants at the time of the 
outbreak of the winter. Such plants 
are more likely to resist attacks by 

· fungi, for example Fusarium and 
Septoria, than large plants. They 
are also more likely to develep a 
satisfactory stand in the spring than 
small plants, even if the latter ones 
should be completely healthy. For 
good overwintering there is, there 
fore. a need for use of varieties with 
resistance to low temperatures and 
to diseases attacking during the fall 
and winter. But there is also a 
need for a cultivation technique that 
leads to stands able to resist diseases 
and strenuous weather conditions 
during the fall and winter periods. 

Harvesting problems for cereals in 
general were discussed above. It 
was then mentioned that combine 
harve~ting is the main harvesting 
method and that it requires artificial 
drying. The weather conditions at 
the time of harvest as well as the 
conditions for combine harvesting 
and drying to a low moisture content 
are of great importance for the stor
age, use and quality of the wheat and 
should be stressed especially. So 
far, wheat has been used almost 
entirely for flour. It is likely that 
also in the future, most of the wheat 

will be used for flour even though 
there is now a tendency to use more 
wheat for feed. Independent of the 
way wheat is used, the characters 
of protein and starch are decisive for 
its value. Protein content must be 
high and protein quality is important 
as protein composition influences 
the strength of the flour at the time of 
baking. Both content and quality 
of proteins are varietal characteristics 
but can be influenced by cultivation 
technique. Starch quality is largely 
depending on the influence of 
environmental characters and this 
is, under Swedish conditions, very 
important. The reason for this is 
that weather conditions during the 
harvest period often cause germina
tion of the kernels in the heads. 
This changes the enzyme conditions 
in the kernels and part of the starch 
is broken down to sugar. The 
amylase activity is of special interest. 
As a result of the breaking down of 
starch to sugar, the baking quality of 
the wheat is lowered. 

Methods for determining the 
starch quality and amylase activity 
are, thus, important. The most 
common one among these is the 
method for determining the falling 
number. By this method one 
determines the number of seconds it 
takes for a measuring device to fall 
through a suspension of distilled 
water and coarsely ground flour of 
the whole kernel. Special condi
tions in regard to temperature are 
to be observed. To the number of 
seconds obtained in the test, there 
are added 60 seconds, which corres
pond to the time needed for prepar
ing the suspension. The normal value 
for falling number for winter wheat 
is 190. Lower values than 190 
indicate decreasing baking quality. 

For spring wheat the main problem 
is to increase the acreage and to do 
this in areas where there are good 
possibilies for obtaining good 
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baking quality in the wheat produced. 
Spring wheat in Sweden is more and 
more becoming a special crop, 
grown with the intention of pro
ducing quality wheat that can be 
used for mixing with winter wheat in 
the processing industry. Therefore, 
there is a special price for wheat 
lots coming from certain varieties of 
spring wheat. The general accepted 
term for such wheats is quality 
wheat as compared to normal wheat, 
being mainly winter wheats. 

To produce quality wheat it is 
essential to use existing varieties 
with an earliness and a stiffness of 
straw that allow harvesting under 
acceptable conditions. Essential is 
also to breed new varieties with 
characters that make possible a high 
quality production of spring wheat. 
An essential character on top of 
earliness and ::,tiffness of straw is 
resistance to mildew. The culti
vation technique calls for selection 
of growing districts in the country 
where soils, precipitation and length 
of the growing period make possible 
even stands with a good and even 
development of the kernels. This 
means the plains in the southern 
parts of the country. 

Rye 

As the figures above show, practi
cally all rye grown in Sweden is 
winter rye. During earlier periods 
rye was the most commonly used 
bread cereal. Now, wheat has 
become more important. But even if 
this is the case rye plays an important 
role and the special problems in rye 
production are attached to the 
possibilities of producing rye with a 
good baking quality. Just as for 
winter wheat one of the most 
important factors for obtaining 
good stands is good over-wintering. 
In general the same problems as for 
wheat, are then to be considered. 
It should, however, be emphasized 

that the relation cultivation 
technique and danger for disease 
attacks during faJl and winter is 
even more important for rye than 
for wheat. 

For the development during the 
vegetation period the characters that 
influence ripening and harvesting 
are of special interest. Among 
these stiffness of straw and resis
tance to germination in the heads 
during the ripening period should be 
especially emphasized. A shorter 
straw and a better stiffness of straw 
has been the aim of the breeders 
for a long time Good results have 
also been achieved. Use of the 
straw-shortening substance CCC 
( chloro-choline--chloride) has been 
tested and it has been proved that 
use of 2-4 kg CCC per hectare when 
the plants are 15-30 em tall, shortens 
the straw and reduces the lodging. 

Resistance to germination of the 
kernels during the ripening in the 
field has long been a factor under 
consideration. It has been possible 
to obtain genetic differences in such 
a resistance and these have been 
used for the breeding of varieties in 
which the amylase activity is lower 
when the varieties are subjected to 
poor weather conditions in the field 
than is the case in the commonly 
used varieties. This is a valuable 
achievement as the starch quality of 
rye is very important for the future 
use of rye is a bread cereal. The 
starch quality is determined by the 
method of falling number which was 
described in the presentation of 
wheat above. The normal value of 
falling number in rye is 160. 

Barley 

The barleys grown in Sweden are 
mainly two-rowed barleys. Six
rowed barleys are used in areas 
where early ripening types are desir
able. Recent developments have, 
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however, led to breeding of early 
two-rowed types. These are now 
used in many areas and under many 
conditions where six-rowed barleys 
were earlier predominant. Barley is 
grown from the extreme south to the 
extreme north in the country. Six
rowed barleys are more common in 
northern Sweden than in southern. 
Practically all barleys in Sweden are 
spring barleys and these are also the 
only ones treated below. 

Many of the problems in barley 
production are similar to the ones 
treated in connection with the 

. discussion of cereals in general. 
Great attention must be given to 
seeding with the aim of obtaining 
even stands of barley, which is very 
important in regard to the quality 
for feeding or malting. Poorly de
veloped kernels as well as green ones 
must be avoided. Great attention 
must be given also to fertilizer 
application. This is valid especially 
for nitrogen, which has a marked 
influence not only on kernel develop
ment but also on protein content 
and protein production per hectare. 
Evenly and well developed stands, 
that are obtained through good 
cultivation technique, for example, 
by using effecient methods for seed
ing and fertilizing, can be further 
improved through effective methods 
for controlling weeds, diseases and 
insects and by using the best varie
ties among the ones available. 

Barley breeding in Sweden has 
given a number of good varieties, 
which in regard to yield, stiffness of 
straw and a series of quality factors 
have meant great progress. Today 
~he breeding is aiming particularly at 
Improving protein qu!lntity and 
quality with special reference to 
barley for feed and at establishing 
better resistance to diseases and 
insects. Breeding for improving the 
proteins deals with higher protein 
content but also with a higher per-

centage of essential amino acids in 
the protein Of special interest in 
this case is the increase of the lysine 
content, which from a nutritional 
point of view, is of great importance. 

Oats 
. There are two types of oats grown 
m Sweden, namely oats with white 
kernels and with black kernels. The 
types with white kernels are the 
c~mmonly grown ones; the types 
With black kernels are found only in 
certain districts in northern Sweden. 
Oats are grown all over the country 
and often in alternation with the 
other cereals. As stated above oats 
are almost entirely used for feed. 
The important factors are then to 
obtain even stands with well deve
loped kernels. High-yielding, stiff
strawed varieties are available . With 
regard to quality efforts to breed 
varieties with thin hulls have ·long 
been an important factor. Improve
ments in this respect have al~o been 
registered. 

Mixed cereals 
As stated above mixed cereals in 

Sweden are generally mixtures of 
barley and oats. In recent years 
peas have also been included in 
order to help raising the protein 
production. Mixed cereals are used 
with the intention of having less 
variation in yields from one year to 
another. If the year should be poor 
for barleys it may be good for oats 
and the opposite. With more 
specialized cropping systems in 
Sweden the use of mixed cereals has 
decreased. Barley may appear too 
often in the cropping system if mixed 
cereals are allowed to alternate with 
other crops in a system when barley 
is a frequent crop. This develop
ment has Jed to a decrease in the 
acreage of mixed cereals. At the 
endofthe 1950s there were 2,60,000 
hectares of mixed cereals while in 
1970 there were only 76,000 
hectares. 
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CEREAL PRODUCTION AND 

PROCESSING IN AUSTRIA 

Mr. RUPERT SCHUMACHER 
(Republic Osterreich) Wien 19, Austria. 

In order to understand the present 
state of wheat production and the 
production programme of this 
industry in Austria, it is necessary 
to consider, first of all, its 
historical development. 

The Republic of Austria in its 
present form emerged from the 
former Austro-Hungarian Monarchy 
after World War I in 1918. 
This territory, also known as Habs
burg Monarchy or Danubian 
Monarchy, covered an area of 
673.000 km1 and included the large 
cereal producing areas of the 
Hungarian Low Plains and the 
Bohemian Basin. That not only 
meant that the Danubian Monarchy 
could meet the requirements of its 
50 million population but could also 
export cereals abroad. 

The Republic of Austria to-day 
merely covers an area of 83.849 km2 

and, as .successor to the Habsburg 

Monarchy, has only taken over the 
mountainous area of the Eastern 
Alps which is suitable for cattle 
breeding but not for wheat produc
tion. Before the end ofWorld War I, 
the · territory of the present 
Austrian Republic was supplied 
with wheat by those areas that 
constitute today the States of 
Hungary and Czechoslovakia, The 
only cereal growing areas that 
remained with the Austrian Republic 
were small regions in the plains 
along the Danube, north of the 
Alps, and those situated along the 
Eastern fringes of the Alps facing 
the Hungarian Low Plains. The 
difficulties confronting the 
Republic of Austria since 1918 
with regard to wheat supplies 
are characterised by the fact that two 
fifth of the country are covered by 
an area ofmore than l,OOOm above 
sea-level while the remaining three 
fifth are situated partly between 500 
and l,OOOm and partly below 500m 
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above sea level and 1,2 million 
hectare (14% of the total) are 
entirely unproductive. Only 4 
miiJion hectare ( 48% of the total) 
can be used for agricultural 
purposes. Of these the greater part 
is used for grassland farming and 
mixed farming-arable as well as 
grassland farming (3·1 million 
hectare) -while only 1·1 million 
hectare are available for arable 
farming. It can, thus, be seen that 
in Austria neither climate, soil nor 
area available provide favourable 
conditions for the cultivation of 
cereal. 

The disastrous shortage of 
supplies during World War I and 
the acute scarcity of food after 
World War I and II, together with 
the structural diffjculties have 
combined to further cereal produc
tion, the object being to achieve 
self-sufficiency to the greatest 
possible extent. The Austrian 
Republic was also compelled to take 
measures promoting self-sufficiency 
for yet another reason: After 1918 
there were not enough industries 
able to produce articles for barter 
transactions, resp. goods for exports 
bringing foreign currency as a means 
to ensure the importation of cereal, 
providing food for the population. 

Assisted by technological and 
scientific progress, the measures for 
safeguarding the national food 
supply have proved a complete 
success for the last 50 years. Here 
are some figures to illustrate, this 
development with respect to motori
sation: Whereas in 1930 the number 
of tractors used in Austria foragricul
tural purposes was 753, after World 
War II the figures rose steeply to 
14,500 in 1950; 31,000 in 1953; 
1,21,000 in 1960 and 2,49,000 in 
1970. The number of combine harves
ters rose from 919 in 1953 to 26,500 
in 1969. Draught oxen decreased 

from 1,32,000 in 1950 to 42,200 in 
1960 and to some 2,000 in 1969. By 
means of motorisation on the one 
hand and the reduction of draught 
animals on the other, two tasks 
were achieved simultaneously. It 
was possible to increase the cultiva
tion of cereal while lowering the 
demand for feed grain. The 
progress of technology, motoriza
tion and mechanization was comple
mented by the cultivation of high 
yield cereal, appropriate fertilisation 
and scientific protection of the crops 
by pest control. 

As a result of these measures, the 
production of bread grain has risen 
substantially. In Austria, wheat 
and rye are termed as bread grains 
as they are almost entirely used for 
human consumption, whereas other 
kinds of cereal are being used for 
feeding and industrial purposes. 
There is practically no cultivation 
of millet. Thus, the cultivated area 
of bread grain has decreased from 
an average of6,19,000 ha in 1934/37 
to 4,67,000 in 1950 and, further, to 
4,12,000 ha in 1970. The crop yield, 
however, increased from 9,28,000 t 
in 1934/37 to 1,4 million t, the 
latter being the average for the last 
three years ( 1967 -1970). The 
increase in crop yield per hectare 
was specially pronounced in the 
case of wheat. As a result of World 
War II it decreased from 16 dz/ha 
( = 100 kg pro hectare) to 10,3 dz/ha 
in 1947, but then steadily increased 
as follows: 17, 6 dz/ha 1950, 25,3 
dzfha 1960, 29,o dz/ha 1970. The 
same tendency can be noted in the 
case of rye: 14,3 dz/ha 1934/37, 
10,8 dzjha 1947, 15,5 dz/ha 1950, 
20,7 dz/ha 1960 and 25,3 dzjha 
1970. Comparing these figures 
with the crop yield of wheat per 
hectare of 100 years ago (1869), i.e. 
12,3 dz/ha, and that of rye 13, I 
dzlha, it will be observed that the 
substantial increase in production 
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ook place only during the last 20 
years. 

In order to understand cereal 
marketing, it is important to realise 
the interesting fact that during the 
last 120 years a complete reversal in 
the food habits regarding wheat 
has taken place. Whereas in 1847 
the crop yield of wheat was 
2,65,000 t, the comparative figure for 
1966 was 8,97,000 t. On the other 
hand, in 1847 the crop yield of rye 
was 7.10,000 t as compared with 
only 3,63,000 t in 1966. In Austria, 
wheat has, thus, taken the place of 
rye and, for this reason, food 
containing cereal has largely changed 
in appearance. Since in Austria 
climate and soil are partly more 
suitable for the cultivation of rye 
than wheat, this change in the 
national taste has caused some 
difficulties in Austrian wheat produc
tion. In fact, the consumers' 
preference of wheat and their reluc
tance to eat foods containing rye 
may force many farmers to give up 
the cultivation of cereal altogether. 

A similar tendency could be noted 
with regard to feeding stuffs for 
livestock. .In 1847 the crop yield of 
rye was only 1,87,000 t but by 1966 
it had risen to 7 ,06,000t. On the other 
hand, the decrease in the horse popu
lation caused a reduced production of 
oats, since the latter is mainly used 
as horse feed. Whereas in 1847 the 
crop yield of oats amounted to 
871,000 t, the figure for 1966 was 
3,25,000 t (and for 1970 2,71,000 t). 

These far-reaching changes in 
Austrian cereal production brought 
about the following situation in the 
years after 1960 : 

On the one hand, production of 
the Austrian standard wheat (soft 
wheat) rapidly increased far above 
the requirements of the population, 

partly on account of technical and 
scientific progress and partly due to 
some government assistance. On the 
other hand, there was a shortage of 
certain types of cereal (quality wheat 
and durum wheat wnich are largely 
used for industrially produced food). 
While production of wheat was 
increasing, rye production decreased 
to such an extent that the livelihood 
of the rye p10ducing farmers was 
thre~tened, and the still existing 
requirements of rye had to be met 
by importation, The great changes 
that have taken place with respect 
to Austrian feed grain (i.e. rye, oats 
and maize) have not been able to 
warrant sufficient supplies to cover 
the demand caused by the increase 
in livestock. In the years after 
1?60, .there arose the unsatisfactory 
SituatiOn that wheat destined for 
human consumption had to be 
increasingly denatured in order to 
be used for feeding purposes. As 
this denaturisation had to be 
subsidised by the government it . , 
mvolved a doubling of government 
expenditure. The requirements of 
the population with regard to 
bread and flour had been met, but 
now the reverse problem arose, i.e, 
the problem of surplus production . . ' smce . supphes exceeded the requi-
rements of the home market. 

Wheat marketing in Austria, like 
in many other countries, is not 
carried out on the lines of a free 
market economy. The prices of 
wheat are officially fixed and 
indirectly subsidised by the govern
ment. The farmers, however, do 
not receive direct government subsi
dies, the payment being carried out 
through approximately 700 commer· 
cial mills. Administration and sett
ling of accounts are, thereby, greatly 
simplified since the government 
has to settle accounts only with the 
aforementioned 700 mills instead of 
several hundred thousand farmers. 
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In order to ensure equitable marke
ting of supplies, a special board, the 
so-called Grain Compensation 
Board, has been founded. It is 
responsible for an equitable distribu
tion of supplies by means of 
appropriate storage, regulation of 
imports, etc. 

The surplus production of bread 
grain together with the shortage of 
feed grain, respectively import requ
irements of feed grain, have caused 
the government to take decisive 
measures in the middle of the sixties, 
the object being the reorganization 
of wheat production in order to 
adjust it to the requirements of 
the market and, 1hereby, enabling 
the government to reduce agricultural 
subsidies as much as possible. 

The aims of this policy were 
formulated as follows : 

1. a decrease in bread grain 
production and an increase 
in feed grain production in 
the areas available, 

2. a decrease in the production 
of standard wheat and an 
increase in the cultivation of 
quality wheat, since the 
latter is not only needed for 
the home market but could 
also be exported, 

3. an increased cultivation of 
rye to replace wheat as there 
is stiH a certain demand for 
rye. 

The Austrian legislation does not 
authorize the Government to achieve 
these aims by direct control of 
production. It is, therefore, obliged 
to take indirect measures, for 
example to issue price regulations 
or to provide technical equipment, 
thus achieving its aims by providing 
economical and psychological 

incentives without excercising direct 
economic control. The measures 
for the reorganization of wheat 
production can be divided into the 
following three groups: 

By gradually increasing the 
price of feed grain, f. e. in the 
case of fodder barley the last 
increase took place in 1970, 
that means by adjusting its 
price to the price level of bread 
grain the production of feed 
grain has become profitable 
to farmers. Thus, the transition 
from the cultivation of bread 
grain to that of feed grain 
was greatly furthered; 

The officially fixed prices of 
wheat for each month were 
altered in such a way that 
farmers are no longer so keen 
on marketing their wheat but 
either use them largely for 
feeding purposes or, alterna
tively on their own accord, 
switch over to the cultivation 
of feed grain; 

In order to further the 
cultivation of maize instead of 
wheat, it was necessary to take 
special measures since neither 
soil nor climate in Austria are 
suitable for the growing of 
grain-maize. Numerous drying 
plants have, therefore, been 
built for the purpose of 
producing grain-maize (coarse 
grain). 

These measures have so far met 
with considerable success. The 
cultivated area of wheat, which was 
2,77,000 ha in 1960 and reached the 
record figure of 3,16,000 ha in 1967, 
was reduced to 2,75,000 ha in 197(). 
The crop yield of wheat which 
amounted to 7,02,000 t in 1960 and 
reached a peak of 10,45,000 t in 
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1967, was reduced to 7,94,000 t in 
1970. Even the crop yield pro hectar 
now shows a downward trend ( 1960-
25,3 dz/ha, 1968-34,2 dz/ha, 1970-29 
dz/ha). The measures have proved 
particularly successful with regard 
to the marketed output of wheat 
(production by farmers for general 
use) which had increased conside
rably till recently, i.e. from 3,58,000 
tin the farmyear 1959/60(1/7/1959-
30/6/1960) to 7,54,000 tin 1967/68. 
As a result of the measures of 
reorganization, the marketed output 
of wheat was reduced to 6,36,000 as 
early as 1969 and is estimated at 
only 5,00,000 t for 1970/71. 

For feeding purposes 50,000 t of 
wheat were denaturised in 1960/61, 
rising to the record quantity of 
2,30,000t in 1967/68. In 1969/70 the 
figure was reduced to 2,03,000 t. 

The development of feed grain 
production (with the exception of 
barley) follows an even more favour
able trend. The cultivated area of 
barley increased from 2,09,000 ha in 
1960 to 2,20,000 ha in 1965 and, 
2,09,000 ha in 1970. The crop yield 
of barley increased from 5,89,000 t 
in 1960 to 9,08,000t in 1970, the crop 
yield pro hectare during the same 
period rising from 28, I dz/ha in 
1960 to 31,3 dzfha in 1970. The 
most pronounced changes could be 
observed in respect to grain maize. 
These are the figures: Cultivated 
area 1960 : 58,000 ha, 1965 : 50,000 
ha, 1970 : 1 ,24,000 ha, crop yield 
1960: 2,13, 000 t, 1965: 1,87,000 t, 
1969 6,98,000 t; crop yield pro hec 
tare : 36,5 dz/ha, 1969 : 59,6 dz/ha 
As a result of the extremeiy great 

increase of home production in feed 
grain, the Austrian import require
ments of feed grain (oats, barley, 
maize) were rapidly reduced : 
1965: 7,51,000 t; 1966: 6,22,000 t; 
1967 : 3,87,000 t; 1968: 3,08,000 
t and 1969: 1,93,000 t; for 1970 
the estimated feed grain imports 
(despite the bad harvest) will only 
amount to 70,000- I ,20,000 t. 

The incentives for the production 
of quality wheat include the 
granting of Government premiums 
for quality, reduced prices for 
registered seeds and fertilizers, 
confining production to varieties 
that provide best quality as well as 
high crop yield and, finalJy, a system 
of contracts regulating cultivation 
and supply. In this way, it was 
possible to increase the marketed 
output of quality wheat from 
11,200 t in the farm year 1959/60 
to 1,40,100 t in 1969/70. A further 
promotion of rye production was 
achieved by increasing the official 
rye prices received by the farmers. 
These measures resulted in an 
increase of the marketed output of 
rye which had been 1,47,000 t in 
the farm year 1965/66 and 2,99,000 
t. in 1969/70. 

By means of these changes in 
wheat production and wheat imports, 
the Government subsidies were 
reduced by 25% after 1965. In the 
years to follow the Government 
will, therefore, continue and 
possibly intensify their measures 
aiming at an adjustment of wheat 
production to the requirements of 
the market. 
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FERTILISERS FOR 
INCREASING 
GENERAL 
PRODUCTION IN 
THE SEVENTIES 

C. R. RANGANATHAN, 
Executive Director, 
The Fertiliser Association of India, 
New Delhi 

The decade of the seventies has · food situation in the country. Not 
begun on a promising note so far as only have we wiped off the 
food production in India is unpleasant memories of 1965-66 and 
concerned. For the first time we 1966-67, when food production was 
have succeeded in scoring a century as low as 72 and 75 million tonnes 
In foodgrains' production (100 respectively, but we have also 
million tonnes) with record harvests succeeded in building up buffer stocks 
of about 42 million tonnes of rice for use against possible future crop 
and 20 million tonnes of wheat. failures. Indeed, the idea of export
This achievement appears all the ing sizeable quantities of fine quality 
more impressive when viewed rice, hitherto only a remote aspira
against the substantial production tion, now seems possible of achieve
of food grains around 95 million ment in the near future. ~-' Equally 
tonnes in the two previous sessions, satisfying is the.fact that we may, after 
i.e., 1967-68 and 1968-69. These all these years, be able to discon
three successive good seasons have tinue imports of food grains by 
had a salutary effect in easing the 1971. 

TABLE-I 
Production of Foodgrains in India 

(million tonnes) 

I Total 

I 'Others Year j Food- Rice Wheat Jowar Bajra Maize 
grains 

1951 
1959 

1969 

54.9 22.1 6.8 6.2 2.7 2.0 15.1 
74.3 30.2 9.9 8.8 3.6 3.0 28.8 
(35.3) (36.6) (45 .6) (41.9) (33.3) (50.0) (91.4) 
94.0 39.8 18.7 9.8 3.8 5.7 16.2 

(26.5) {31.8) (88.9) (11.4) (5.6) (90.0) (-43.7) 
*(71.2) (80.1) (175.0) (58.1) (40.7) (185.0) (7.3) 

Note : Figures in brackets indicate the percentage increase or decrease over the 
previous year. 

* Percentage increase over 1951 figures 
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Data given in table I show that 
we have made substantial pmgress 
in the last two decades. The total 
production of foodgrains has gone 
by as much as 71 percent, showing 
roughly an increase of 20 million 
tonnes in each of the two decades. 
Curiously enough, all the major 
cereals showed a more or less 
uniform rise in output in the fifties, 
when the higher production was 
obtained largely by extension of the 
area under these crops. However, 
in the sixties. when the accent was 
on realising bigger harvests from a 
unit area-extension of area under 
crops being no longer possible
wheat, rice and maize showed a 
greater increase in output than 
other crops. 

Several factors have contributed 
to the progress achieved on the food 
front. Sustained, intensive and 
planned efforts made by the 
Government and other related 
agencies in popularising the 
improved agricultural practices have 
now begun to bear fruit. Availa
bility of essential inputs of the right 
tvpe has increased over the years, 
though fertilisers were in short 
supply for a brief period in mid 
sixties. Favourable weather condi
tions obtained in 1964-65 and the 
last three seasons have paved the 
way to successful adoption of 
modern crop technology. Remunera
tive prices of foodgrains fixed by 
the Government in the past few 
years have provided the much 
needed incentive to farmers. Above 
all, the farming community has 
risen to the occasion by showing 
willingness and enthusiasm of an 
unparallel nature in adopting the 
intensive method of cultivation 
evolved and advocated by our 
scientists, extension workers and 
private agencies. Both our research 
effort and the extension agency now 
seem adequately geared to meet the 

challenge of ever increasing 
food requirements. 

The idea of exploiting our 
abundant natural resources, such as 
plenty of sunshine available 
throughout the year, to good 
advantage by obtaining higher 
output per unit area of land has now 
struck firm root. No one disputes 
the role of fertiliser as a key input 
in max1m1smg our agricultural 
output in a short time. Equally 
well understood is the important 
role of seeds, plant protection 
chemicals, improved implements 
and water as associated inputs in 
getting the best out of each unit of 
fertiliser used in the country. 

We have thus entered the new 
decade with high hopes and seem 
poised for a real breakthrough on 
the agricultural front. 

However, a look at the figures of 
what we have achieved so far and 
what needs to be achieved in the 
next ten years will make it clear 
that we need to struggle hard 
if we are to maintain the tempo of 
progress. 

In terms of foodgrains, we will 
have to aim at harvesting around 
167 million tonnes by 1980-81 to 
meet all our food requirements. 
This means an increase of 67 miHion 
tonnes in 11 years or 6 million 
tonnes per year. Cereals are 
expected to contribute as much as 
148.5 million tonnes of the total 
food requirement. Much of the 
increased yield must come from 
higher output per unit area as 
extension of cropped area is not 
possible. The net cultivated area, 
which stood at 138 million hectares 
in 1966-67 will go up only to 1 51 
million hectares by 1980-81. 

Amongst the cereals, wheat, 
which has shown by far the greatest 
increase in production in recent 
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years, is likely to rise . to higher 
levels of production. As compared 
to rice, wheat cultivation in India 
is undertaken on relatively 1 imited, 
definite areas. It is the pivot of 
multiple or relay cropping, and will 
continue to be so. Wheat varieties 
and wheat agronomy including use 
of water are much better de\'eloped 
than in the case of rice and other 
crops. Wheat will also continue to 
command a greater share of 
available irrigation resources. 

Rice, which is our most important 
crop in respect of both area and 
production and, therefore, represents 
immense possibilities, has so far not 
given us much reason for satisfac· 
tion in terms of total output. The 
wide range of conditions under 
which it is grown in India makes its 
successful cultivation a difficult 
problem. Agronomic practices for 
rice can not be easily perfected in 
view of the water-logged conditions 
under which it is grown. Fertiliser 
efficiency is below par and some of 
the high yielding varieties are not in 
a position to withstand long dura

tions of standing water. However, 
the intesive research that has now 
been undertaken to overcome these 
problems has already yielded some 
promising results in the shape of 
good varieties and improved 
fertiliser efficiency by adjusting its 
placement and time of application. 
What we could not achieve in the 
sixties in the case of rice seems to 
be a distinct possibility in the 
seventies. 

Jowar and bajra, our two major 
millets, have so far proved poor 
yielders though they command a 
large acreage. Both of them are 
traditional crops of restricted rainfall 
or dry areas and do not receive 
much irrigation. Though some 
success has been achieved in evol
ving high yielding varieties of these 

crops, they do not seem to have 
become as popular as in the case of 
rice and wheat. Jowar and bajra 
will need great attention in terms of 
research effort and extension of 
research results to farmers because 
experience has shown that it is 
difficult to motivate farmers belong
ing to dry areas into adoption of 
improved practices. Whether we 
shall be able to achieve our target of 
foodgrain production by 1980 or 
not, will be largely determined by 
the increase we are able to bring 
about in the yields of these two 
crops. Maize crop presents a story 
which . is not very different from 
that of jowar or bajra and will also 
need great attention. 

The crop-wise situation has been 
briefly surveyed because it will 
greatly influence the pattern of 
fertiliser consumption in cereals in 
the coming ten years 

The total fertiliser consumption, 
which began to pick up in early 
fifties and reached a modest level of 
0.15 million tonnes of nutrients 
(N+P20 5 +KZO) by 1956-57, incre
ased substantially to 1.69 million 
tonnes by 1969-70. But in order to · 
achieve sdf-sufficiency in food and · 
fibre and to meet the needs of other 
crops, we will have to increase the 
level of consumption to about 10.0 
million tonnes in the next 10 years. 
Similarly, as against the coverage of 
9.2 million hectares in 1968-69 under 
high yielding varieties, we will have 
to step up the coverage to 25 million 
hactares by 1973-74. The targets 
for areas under high yielding varie
ties in 198Q-81 are not yet available, 
but it is apparent that we may have 
to bring upwards of 50 million 
hectares under the seeds of these 
varieties by . that time. Though it 
is not possible to quantify the 
growth in use of other inputs like 
water, plant protection chemicals 

153 
F-20 



and implements, all of them will 
certainly have to be used in much 
greater quantities than hitherto. 

Out of the 10 million tonnes of 
fertiliser nutrients likely to be 
consumed by 1980-81, as much as 
6. 7 million tonnes will be used for 
foodgrains and most of it for the 
five major cereal crops discussed 
above. 

Though cropwise consumption 
data are not available, it is reason
able, to presume that wheat and 
rice will receive the bulk of the 
fe(tilisers among cereals. In the 
case of jowar, bajra and maize, the 
need for increasing fertiliser effici
ency will be all the greater because 
We will have to get the maximum 
returns from the limited quantities 
of fertilisers that will be used for 
these crops. This does not, of 
course mean, that fertiliser use in rice 
and wheat need not be highly 
efficient. 

While fertiliser use will greatly 
influence the production of cereals 
in the coming decade, as it has done 
in the previous one, the availability 
and efficient use of other inputs will 
also have to be ensured. Much 
will depend on how best we utilise 
our irrigation resources to get the 
maximum output per unit of land. 
The role of multiple or relay cropp
ing in this connection can not be 
overemphasized. The areas which 
can not receive irrigation 
water and are also less favoured in 
terms of rainfall will be able to 
produce best only if they grow 

drought resistant, quick maturing 
varieties with adequate fertilisation 
to utilise to conserved moisture to 
the best advantage. It is a happy 
augury that a scheme for develop
ment of dry land areas has been 
stared. It will no doubt contribute 
a great deal in improving the agri
culture of these areas. 

Fertiliser use and other improved 
techniques among cereals as also 
other crops, has so far been adopted 
mainly by farmers with medium and 
large holdings. A greater share of 
increased farm income has, · there.; 
fore, gone to them accentuating 
social inequality and tensions. Small 
farmers and tenants have so far not 
enj:>yed this benefit largely due to 
their own shyness, lack of contact 
with extension agents, lack of resou~ 
rces and inability to take risks. That 
it is possible effectively to help this 
section of our farming community in 
overcoming their difficulties is seeri 
clearly from the highly successful 
implementation of village develop.; 
ment programmea in Raipur district 
of Madhya Pradesh. The experience 
gained in this district could be 
utilised for bringing the small 
farmers of other areas within the 
ambit of the green revolution. 

The potential of increasin~ 
production of cereal crops through 
judicious use of fertilisers and other 
inputs is very high. It is for the 
farmers and those who serve them 
as advisers or suppliers of inputs to 
translate the potential into actuality 
for the benefit of all concerned. 
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CEREALS 
IN MYSORE 

Dr. H. R. ARAKERI, 
Director of Agriculture, 
Mysore State, Bangalore. 

Cereals occupy an important place 
in Agriculture of Mysore State. The 
total cropped area in Mysore State 
was 10,467 thousand hectares in 
1966-67 of which 7,749 thousand 
hectares constituting about 74% 
were under food crops. Cereals 
occupied an area of 6,060 thousand 
hectares constituting about 58% of 
the cropped area. The important 
cereals grown in the State arejowar, 

rice, ragi, wheat and bajra. Since 
the introduction of hybrid maize, 
this crop is gaining ground and the 
area has gone up considerably in 
recent years. 

The area and production of 
important cereals is given below : 
(based on forecast figures of Bureau 
of Statistics for 1968-69). 

Area Production 
(Hectares) (tonnes) 

Jowar. 30,59,065 15,29,876 
Rice 10,99,425 18,38.952 
Ragi 7,32,964 4,18,486 
Bajra. 7,86,019 2,26.259 
Wheat· 3,09,541 1,23,507 
Maize. 55,983 1,19,995 
Others. 3,43,800 97,863 

Total : 63,86,797 43,54,938 

As could be seen from the above 
table, jowar occupies the first place 
in area, but second place in 
production. Rice, on other hand, 

occupies the second place in the 
area but first position in production. 
The reasons are quite obvious. 
Jowar is mostly grown as a dry crop 
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in the State and as such the yield 
per acre is low. The other important · 
cereals are ragi, bajra, wheat and 
maize both in area and production, · 
in order of importance. 

Jowar 

Jowar is grown in all districts 
except the coastal districts of South 
Kanara and North Kanara, Kolar, 
Bangalore, Coorg. This crop is 
grownin kharif as well as rabi 
season. It is grown predominantly in 
northern districts. Bijapur ,Gulbarga, 
Raichur, Dharwar, Belgaum, Bellary 
are the most important districts. 
With the advent of hybrids of Jowar, 
the cultivation of the crop has 
spread to Kolar and Bangalore also 
which were not growing this crop . 
previously. The average yield of 
the crop is about 5 quintals per 

hectare. The important varieties of 
jowar for kharif season are D. 340, 
Nandyal, Fulgare white and yellow 
Bailhongal etc. and for rabi M-35-1, 
Muguthi jola (5-4-1), H. I etc. 
Hybrid jowar CSH-I is becoming 
increasingly popular in the state. 
This is found to be suitable for 
kharif and also summer seasons. 
This is found to perform" very well 
even under rainfed conditions in 
kharif season and, therefore, is 
becoming more popular. The per
formance of CSH-2 in transitional 
belt is good. The area irrigated 
under jowar is only about 88,000 
hectares in the State and as such the 
average yield per hectare is low. 

The trend of production of jowar 
can be judged from the following 
table. 

Area Production 

1955-56 26,67,256 9,50,135 

1960-61 29,69,351 11,35,591 

1965-66 28,77,484 13,09,818 

1968-69 30,59,065 15,29,876 
' 

The yield per hectare has also 
been going t,~p gradually which is 
about 5 quintals during 1968-69. 

Rice: 

This is the most important crop 
as for as prod1,1~tion is concerned 
occupying the first place. Rice is 
the staple food crop in the coastal 
districts of South Kanara and 
North·Kanara and the heavy rainfall 
tracts (Malnad). This crop is mostly 
grown as a wet crop in heavy rain
fall tracts, and also in the irrigated 

.:.· 

areas. Paddy is grown under three 
different conditions in the State. 
In the coastal regions and heavy 
rainfa11 regions paddy. is grown 
rainfed but under wet conditions. 
The crop is transplanted. In areas 
where irrigation faciJities are 
·available either under the irrigation 
projects or under tanks or other 
minor irrigation works, the crop is 
transplanted. Tn the transition 
belt it is drill sown. The conditions 
and problems in each of these 
regions are different. The crop is 
grown in three seasons viz., kharif,. 
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winter and summer. However, 
kharif is the most important season 
as major area under this crop is 
sown during that period. The 
important rice growing districts are 
South Kanara, Dharwar, Shimoga, 
North Kanara, Belgaum, Mysore, 
Chickmagalur, Mandya and Coorg. 
The important varieties of paddy 
grown in the State are S. 705, SR. 
26.B, S.701, S.1092, S.317 etc. In 

recent years, the High Yielding 
Varieties have also become quite 
popular. The important high 
yielding v a r i e t i e s are 
Taichung Native- I, and IR.8. Of 
these IR.8 is found to be becoming 
increasingly popular in the State. 

The trend of production of rice 
in the State can be judged from the 
foUowing table : 

Year Area Production 
(in hectares) (in tonnes) 

1955-56 8,78,180 11,83,889 

1960-61 10,28,399 13,28,173 

1965-66 11,48,869 12,40,106 

1968-69 10,99,425 18,38,952 

There is an increase both in area 
and production. · The area has 
increased by about 25% in 1968-69 
as compared to 1955-56 while the 
production has ii;tcreased by about 
55% during the same period. One 
of the reasons for increase in area is 
the increased irrigation potential 

( . .. , 

which is one of the very importal'l't 
regions as for as rice is concerned~
is yet to be evolved. Similarly, a 
variety suitable far so~thern parts 
of the . State and in drilled pad~y: · 
areas, IS yet to be evolved. · At 
present IR.8 is restricted to warmer 
regions of the state. 

under major, medium and minor 
irrigation projects. The yield per . 
hectare is one of the highest in the. · Rag1 
country. The yield per hectare 
which was 12 quintals in 1956-57 
as increased . to 16! quintals in 
1968-69. The yield per hectare is 
bound to go up further with the 
advent of high yielding varie
ties. However, there is one lacuna 
in this respect. A suitable high 
yielding variety for the kharif 
season for growing in the high 
altitude areas of the Malnad tract 

Ragi is the next important food 
crop in the State both in area and 
production. It is the staple food in 
the southern districts of the state. 
The crop is grown mostly as a dry 
crop in the kharif season and as an 
irrigated crop in the summer. The 
important districts growing this 
crop are Bangalore, Tumkur, Kolar, 
Mysore, Hassan, Chitradurga and 
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Mandya. The area under the crop 
is going down in recent years. The 

trend of production can be seen 
from the following table. 

Year Area in hectares Production in tonnes 

1955-56 

1960-61 

1965-66 

9.31,396 

9,95,718 

12,60,065 

9,03,382 

7,53,531 

3,33,980 

4,18,486 1968-69 7,32,964 

The area was increasing till about 
1965-66, but the production has been 
going down. In 1965-66, the State 
faced one of the worst droughts in 
living memory and Ragi was the 
crop which suffered most. The 
production touched a very low level. 
Since then the area under the crop 
is found to be going down 
because the seasonal conditions have 
not been favourable for the last few 
years. 

The important varieties under 
rainfed cultivation are H.22, K.1, 

Cauveri E.S. 11, Poorna. Poorna 
is found to be the most important 
crop being of short duration with 
higher yields. It is becoming more 
popular. 

Bajra 

The next important cereal is Bajra. 
This is grown mostly in the dry 
regions of the State particularly in 
the northern districts. The area and 
production is as under : 

Year Area in hectares Production in tonnes 

1955-56 5,66,558 1,57,187 

1960-61 4,99,907 1,28,643 

1965-66 4,99,165 1,21,811 

1968-69 7,86,019 2,26,259 
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The area and production of the 
crop has increased considerably as 
compared to 1955-56. The impor
tant districts growing this crop are 
Bijapur, Gulbarga, .Belgaum, 
Raichur, Bellary and CJ11tradurga. 
The crop is mostly grown in kharif 
season. Since a few years hybrid 
bajra has been introduced in the 
State. This can be grown both in 
kharif and summer. HB-1 is found 

I. R. 8. Paddy 

to be the most suitable hybrid for 
the State. New hybridc; are 
also being tried. The yield per 

hectare of the crop in the State is 
low being less than three quintals. 
However, there is vast scope to 
increase the yield per hectare with 
the introduction of hybrids. 

Wheat 
Wheat is an important rabi crop 

in the northern parts of the state 
occupying an area of about 3 lakh 
hectares. The important wheat 
growing districts are Dharwar, 
Bidar, Belgaum, Gulbatlga, Raichur 
and Bellary. The important varie
ties are Bijaga yellow, Bijaga red, 
K. 28 etc. ln recent years Mexican 
varieties of wheat are becoming 
more popular. Cultivation of this 
variety is spreading to districts like 
Bangalore, Tumkur, Kolar and few 
other districts where wheat was not 
grown, in previous years. It is quite 
likely that cultivation of. this crop 
will spread to other · districts 
particularly in the Malnad region~ 
of the State. The yield per hectar.e 
is rather low being only about three 
quintals. The trend of producti<!>li 
can be seen in the following 
ubk: · 

. . 

Year Area in hectares Production in to'nnes 

1955-56 3,08,022 69,108 

1960-61 3,24,091 76,868 

1965-66 2,48,638 47,241 

1968-69 3,09,541 1,23,507 

The production bas been going up -in recent year. .. . 
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Maize: 

Maize was a minor crop in the 
State till recently. However, in 
recent years the area and production 
bas gone up considerably parti
cularly after the introduction of 
Hybrid Maize. Deccan-! is the 

most popular hybrid grown in the 
State. Now the crop is grown 
throughout the State in all 
the three seasons. It is even being 
successfully grown under rainfed 
conditions in kharif season in the 
transitional tracts. The trend of 
production is as under : 

Year. Area in hectares Productioo in tonnes. 

1955-56 12,068 5,734 

1960-61 11,281 12,178 

1965-66 

1968-69 

17,636 10,422 

55,983 1,19,995 

Thus it is evident 1hat there is a 
sudden spurt in production of this 
crop in recent years. Further, the 
crop is found to be subject to very 
few pests and diseases as compared 
to other crops. The average yield 
of the crop is quite high in the 
State being more than two tonnes 
per hectare. Hybrid maize has 
practically displaced local maize 
in almost all maize growing areas 
of the State. 

Otber Cereals 

A number of other cereals are 
also grown in the State. Mostly 
these are minor millets like 
oa'f8ne (setaria), save (panicum 
miliare) and Haraka (Paspalum Sp). 
Though individually they are of 
little importance, coJlectively they 
are of considerable significance 
occupying nearly 3! Jakh hectares 
in area and producing about a lakh 
tonnes of grains annually. Tumkur 
and Dharwar are the important 

districts as far as minor millets are 
concerned. These crops have not 
yet received enough attention and 
as such no improved varieties are 
yet available except for Setaria. In 
case of Setariar a few improved varie
ties like H.l, HK-289 etc. are 
being advocated for cultivation. 

High Yielding Varieties Programme 

High yielding varieties programme 
had a great impact on cereal produc
tion in the state in recent years. The 
programme covers five crops in this 
state viz. rice, jowar, maize, bajra 
and wheat. The state has not been 
fortunate enough in getting suitable 
high yielding rice varieties. A 
beginning was made with Taichung-
65 and Taichung Native-1 in 
1966-67. But they were not very 
popular. However, IR.8 has been 
found to perform better in many 
parts of the state, particularly in 
coastal areas and warmer regions of 
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the state. Jaya and Padma are now 
being tried in the state and their 
suitability or otherwise has to be 
watched. The main problem as for 
as rice is concerned is that no high 
yielding variety is yet available for 
growing in kharif season in malnad 
region which is the most impor
tant rice growing tract in the state. 
All the available high yielding rice 
varieties are found to perform well 
only in warmer regions that too in 
summer. 

Hybrid jowar is becoming more 
popular in the state. CSH-1 is 
found to be the most suitable hybrid 
for the state for growing in kharif 
and summer seasons. However, no 
suitable jowar hybrid for growing 
in rabi season is yet available. 
CSH-1 has performed well under 
rainfed conditions in kharif season. 
As such the area under hybrid is 
likely to go up in the years to come. 

Hybrid maize is the crop which 
has made great progress in a short 
span of 4 years. Deccan-1 is the 
most popular hybrid in the state. 
The crop is found to be compara-

tively free from pest and diseass as 
compared to other hybrids . The 
soil and climatic conditions of 
Mysore State seem to be very well 
suited for hybrid maize cultivation. 
The area and production may go 
up further but for the fact that in 
recent times marketing difficulties 
have arisen. 

Hybrid bajra is fast catching up 
in the state. HB-1 is found to be 
suitable for the state. This hybrid 
can be grown both in kharif and 
summer seasons. HB. 3 and HB. 4 
are also showing good progress. 

Mexican wheat is the other high 
yielding crop included in the 
programme. Lerma rojo and 
Sonora-64 were the first to be 
introduced. In recent years Safed 
Ierma, Chhoti Ierma, Sonalika etc, 
have been introduced. 

The area under high yielding 
varieties have been going up every 
year. The following table gives the 
progress under the programme. 

Crops Area covered in thousand hectares. 

1966-67 1967-68 1968-69 1969-70 1970-71 

High yielding (Target) 

varieties of rice. 25 53 75 121 158 

Hybrid Jowar. 22 45 93 147 221 

Hybrid Maize. 18 54 87 81 103 

Hyprid Bajra. 1 8 18 23 51 

Mexican Wheat. l 11 26 36 70 

Total: 67 171 299 408 603 
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The success of this programme 
has been responsible to a very great 
extent for the increased production 
of cereals. Further, the cultivation 
practices of cereals have also 
undergone improvements during the 
last decade and a half. Farmers are 
using better seeds and adopt 
fertiliser applications, p I a n t 
protection measures etc. Due to 
these improvements the production 
of cereals has gone up. The 

following table gives the trend of 
production of cereals in State.* 

The production of cereals which 
was about 34.24 lakh tonnes in 
1955-56 has reached 43.54 lakh 
tonnes in 1968-69. With the advent 
of high yielding varieties, creation 
of more irrigation potential and 
the willingness of farmers to adopt 
improved techniques of farming, the 
production of cereals will go up 
further in the years to come. 

* Please see the statement on Page 163. 
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CEREAL 
PRODUCTION 
IN ORISSA 

K. L. MOHANTY 

Agriculture is an important 
industry of Orissa. About 80% of 
the population lives on this primi
tive industry. The value of the 
crops produced in a year is about 
60% of the total income of the 
state. The rest 40% of the National 
income, is derived from Industry, 
Commerce and Forest etc. Hence, 
the economy of the State is purely 
agrarian in nature. 

Rice is the staple food of Orissa, 
while Ragi is another important 
food crop of the state in the 
Eastern district. Pulses form an 
indispensable component of the 
diet. For a population 175.4 
Jakhs in the y e a r 1961, 
the production of c e r e a I s 

and pulses in the state was fulfilling 
75 percent of the respective requi
rement estimated on the basis of 
calorific value. During the period 
of seven years from 1961 to 1968 
the population increased by at lesst 
15.0 percent whereas the produc
tion of foodgrains during the period 
has increased by about 8.2 pere..::ent. 
Foodgrains production during the 
period has not been able to keep 
pace with the population growth. 
The gap between the requirement 
and production has further widened 
as compared to that in 1961. But 
compared to the position in i 951 
there has been substantial i mpro
vement in production of foodgrains 
almost double as the population has 
increased by about 37 percent 

Production of cereal crops in Orissa. 

Crop Unit Preplan 1st Plan 2nd Plan 3rd Plan 67-68 68-69 69·70 

Rice Lakh tonnes 20.07 21.24 37.43 32.86 37.55 42.11 44.47 

Other 

Cereals -do- 9.95 0.56 0.66 1.30 2.63 2.99 3.19 
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The total foodgrains production 
reached the level of 40.28 lakh 
tonnes in 1960-61 from 23.12 lakh 
tonnes in 1950-51. The annual 
growth rate during the period ot 
these ten years was about 7.4 
percent. 

Due to severe drought in the year 
1965-66, the last year of the 3rd five 
year plan period, the foodgrains 
production has reduced to 37.30 
lakh tonnes. During the subsequent 
years i.e. 1966-67 and 67-68, the 
production increased to 43 55 and 
43.57 lakh tonnes respectively even 
inspite of recurrence of Flood and 
drought in certain parts of the 
State. However, the production of 
foodgrains has been almost doubled 
during the period of 17 years from 

1950-51 to 1967-68 which implied an 
annual growth rate of about 5.2 
percent. 

Inspite of the existing gap between 
requiremment and production of 
foodgrains, Orissa has'been exporting 
rice outside the state. The annual 
export of rice ranges between two 
to three lakh tonnes. Import of 
wheat from outside the state acts as 
partial substitution of the rice 
exported. The total cropped area 
of the state is about 66 lakh
hectares out of which 43 lakh 
hectores are under paddy. 

The average yield per hectare of 
autumn rice is 4-25 quintals, of 
winter rice is 8.43 quintals and of 

Taichung 
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summer rice is 24.13 quintals. The 
~or~al yield of high yielding varie· 
ties m summer is about 35 quintals 
per hectare. '!he average yield of 
all types of nee taken together is 
9.77 quintals per hectare. 

~h~ introduction of high yielding 
vaneties of paddy, wheat and other 
cereals have brought out practically 
the revolution in the field of 
agriculture. In the year J 965-66 the 
yariety of ~aichung Native-! paddy, 
mtroduced m the village Putting of 
Cuttack district, brought the success 
getting a record yield of 132 mds of 
paddy by Sri Upender Biswal. His 
success was again repeated by Sri 
L~x~an Kumar Dharua of Bolangir 
dtstnct who achieved .a greater 
s_uccess by producing 895 mds of 
nee per acre. This again was 
repeated by Sri Rama Raul of 
Chatrapur and Nilakanth Behera of 
P~rl~khemund~, both in Ganjam 
~1stnct by ac~Ieving a record yield 
ID paddy cultivation of Orissa . 

This revolution has brought 
a~ou! 4.26 lakh acres under high 
y1eldmg paddy cultivation by 
1969-70 and it is expected to bring 
out about 10 lakh hectares of high 
yielding paddy cultivation under this 
programme by end of the 4th Plan. 

Wheat is grown in limited areas 
of 14.508 heatares. About two third 
of wheat area lies in the western 
belt in Sundergarh, Sambalpur 
B_?la!lgir, Kalahandi and Koraput 
d~stn~ts. D_w~rf stiff-strawed high 
~Ieldmg vaneties which respond to 
hberal use of fertilisers have been 
recently introduced. These varieties 
have so far occupied one third of 
the wheat area and in near · future 
will replace the conventional varie-
ti~s. . The ~v~rage yield of high 
yteldmg vanehes (17.0 quintals per 

hectare) is twice as much as the 
average_yield of old tall varieties 
(8.5 qmntals per hectare). 

It has been proposed to bring 
a~ou~ 24,000 hectare under high 
y1eldmg wheat crops by the end of 
4th Plan to meet the requirement. 

Sri Dutiya Chandra Patel of 
Sambalpur has established the 
pot~nti~lties in the field of wheat 
cultivation by recrod yield of 157 
mds. wheat per hectare. 

. Local varieties of maize is grown 
m an area of 67,962 hectares. The 
area under maize is concentrated in 
the districts of Koraput, Phulbani 
Kalahandi and Keonjhar. Two third 
of the total area under maize lies in 
these districts and about 20 percent 
of the total maize area is found in 
Koraput district. About 95 percent 
of the total maize area is grown in 
Kharif season (June-September). 
The Hybrid maize has so far covered 
only about 8 percent of the total 
maiz~ area .. T_he average yield of 
hybnd matze Is twice that of the 
local maize variety Local variety on 
average gives a yield of 8 20 quintals 
per hectare. 

Ragi is the most important millet 
crop grown in state and shares 39 
percent of area under all millets 
Thi<; is grown ~lmost all round th~ 
year in one or other part of the 
sta.te. The average yield is 9.86 
qumtals per hectare. This crop is 
rais.ed in rotation with other crops 
like oilseeds and pulses and needs 
less water. 

The total production of cereals 
during 68-69 was 45.10 lakh tonnes 
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out of which rice accounted for 42.11 
lakh tonnes. The average yield of 
cereals in rabi (October-March) 
season is more than two and a half 
times of that in kharif. During 
1967-68, area covered by cereals 
in rabi season was 3.5 percent of 
the total area of the year under 
cereals and this gave 8. 7 percent of 
the total cereal production. This 
evidently shows that increase in 

cereals area in rabi season will 
play as important role in increasing 
the foodgrains production. Vigorous 
attempts are being made for 
replacement of smaller millets by 
high yieding varieties of paddy 
maize, J owar & pulses through 
diversification of cropping pattern. 
This will lead to increase in the 
quantitative and qualitative produc
tion of cereals of the State. 
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CEREAL PRODUCTION 

IN ASSAM 

Dr. K. C. MAHANTA 
Director of Agriculture, Assam 

It may perhaps be w0rthwhile to 
go through the soil structure of the 
State which will provide the readers 
with necessary information as to 
how this can be regarded as cereal 
growing area. 

The As~am soil is acidic in reac
tion which is found to be limiting 
factor in the cultivation of various 
crops; but the soil on the bank of 
the river Brahmaputra and its prin
cipal tributaries is alluvial. On 
the other hand both the banks of 
the great river Brahmaputra offer 
great contrast as regards acidity. 
The soils of nothern bank are less 
acidic in reaction than the soils of 
the southern bank. The old alluv
ial soils are more acidic than the 
new alluvial soils of these areas. 

The total area of Assam is 35·8 
million acres of which, only 14·2 

percent of tlle total area is suitable 
for cultivation. About 80 percent 
of the total cultivable area of 
the State lies in Brahmaputra 
Valley where about 80 percent pro
duction is mainly rice. It is, there
fore , evident that Cereal Produc
tion in Assam is mainly confined to 
the plain districts of the Brahma
putra Valley and the agriculture 
statistics should, therefore, be viewed 
from the out-put of plain districts. 
About 90% area of the hills are 
unsuitable for paddy cultivation. 

Of all the cereals, rice is the 
principal crop in the State followed 
by maize and wheat. The area 
covered and the production achiev
ed under the different varieties of 
cereals in Assam since 1955-56 in 
hectres. Are shown in the table I 
and table II below. 
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In Assam, rice is the staple 
food and it occupies about 75 
percent of the total cultivable area 
in the State. The rice cultivation 
extends from one end to the other 
end in the plains districts where the 
rainfall varies from 100 ems. to 
200 ems. It generally grows well 
in the high, medium and low
lying areas. It also extends to the 
very low-lying areas where water 
stands up 2-4 meters for about six 
months and also to the altitude of 
5,000 ft. in the hilly tracts. Hill 
varities are grown in the hills from 
2,500 feet above. Thus, cultivation 
of rice in the State covers a wide 
range of climatic and geographic 
condition. This accounts for grow
ing different varieties of rice 
throughout the State and each Zone 
has its own characteristic to grow 
specific type of rice. 

As regards to climate, Assam 
is marked by torrential rains and 
extreme humidity in the rainy 
months and dense fog during the 
winter. The rainfall is, however, 
unevenly distributed throughout the 
year. Though the rainfall starts 
from the month of March, about 
66 percent of the total rainfaJI is 
received between June to Septem
ber. Jn fact the warm and moist 
climate of the State favours the rice 
cultivation. 

Rice can be grown throughout 
the year and in Assam there are 
three main seasons for its cultivation 
viz. Abu (Autumn Paddy) for sum
mer, Sali (Winter Paddy) for winter 
and Boro (Spring Paddy) for spring 
seasons. The seasons indicate the 
harvesting time. By and large, the 
sum total of production of the three 
seasons were found to be sufficient 
for the State up to the year 
1950-51 and the State was almost 
self-dependent on her rice produc
tion. But now there has been a 
population explosion in the State. 

The rate of population growth is 
tremendous. There were hardly 
4 million people in Assam in 1901 
which swelled up to 12 millions in 
1961-an increase of three times in 
60 years. Till 1951, the growth 
rate was one million in ten years ; 
but from 1951 to 1961 it jumped up 
to 3 millions. If the present rate 
of growth continues, the estimated 
population in Assam in 1971 would 
be about 15.8 millions. That is the 
reason why Agricultural Develop
ment in Assam cannot wait. There
fore, the State has to face a 
challange of time as also the innu
merable hazards like high floods, 
severe occasional droughts, hail
storms etc. These have considerably 
told upon the total production of 
cereals in the State. 

At present the people of Assam 
have to experience two to three 
successive high floods a year. 

Government of Assam have been 
endeavouring to meet the needs of 
the alarming population and also to 
overcome the various natural cala
mities in Assam. Necessary infra
structure have been created to the 
extent possible to help and assist 
the cultivators of the State in their 
efforts to get higher production. 
The schemes are being continuously 
implemented both in the laboratory 
and also jn the field and it is hoped 
that these measures will place 
Assam Agriculture on a scientific 
footing, Accordingly, new strains 
of crops, new chemicals, fertilizers, 
scientific cropping patterns, pest 
and disease control measures, 
efficient irrigation system have been 
introduced in the State. The culti
vators of Assam are responding 
favourably and are doing their best 
to help themselves and help the 
country in cereal production. 

The Taichung Native-1, a high 
yielding variety of rice, was intro-
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duced in Assam in 1965-66 which 
played a great role in increasing the 
total production of rice. Since 
last 3-4 years more high yielding 
varieties of rice such as I.R-8, 
Jaya are being extensively culti
vated in Assam and these gained 
permanent footing with valuable 
contribution in Agricultural eco
nomy of the State. A local high 
yielding variety of rice-the MONO
HAR SALI has been evolved in the 
rice research Station of the State, 
which has become very popular as 
winter crop. The average yield of 
MONOHAR SALI is about 20 qtls. 
per acre the highest being recorded 
up to 40 qtls. Other high yielding 
varieties of rice PANKAJ and 
JAGANNATH have been tried in 
Assam during 1969-70. JAMUNA 
& SABARMATI have also been 
tried during 1970-71. 

If these new varieties prove suc
cssful under Assam conditions, the 
State will have some more varieties 
of high yielding varieties in the list 
of farmers for their cultivation. 

The high yeilding varieties of 
paddy have been spreading to the 
nook and corner of the State with 
excellent results. The area under 

. high yielding varieties increased 
from II thousand acres in 1966-67 
to 78 thousand areas in 1967-68. 
This rose to 1·71 lakh acres in 
1968-69 in the State, to more than 
3·0 lakh acres in 1969-70 and is 
expected to go above 4·50 acres 
during 1970-71. 

In addition to this the State Agri
cultural Department have also de
voted to rice research for improve
ment of the local varieties wtth high 
yielding and non-lodging charac
ters. 

In regard to wheat, it may be 
stated that it is a newcomer to the 
Assam soils. Wheat cultivation was 

almost unknown to the cultivators. 
Now these wheat varieties have 
become very popular with the far
mers and are being grown all over 
the State. The yield performances 
are very promising and wheat is 
going to be the second important 
cereal crop in Assam next to 
paddy. The Assam soils have been 
found to be very suitable for wheat 
cultivation. The notion that wheat 
does not grow in Assam is totally 
gone. Excellent results with maxi
mum yield upto 70 mds. per acre, 
which can be perhaps compared to 
the wheat yield of Punjab, have 
been achieved. 

The State started with 300 acres 
of high yielding varieties of wheat 
in 1966-67 and during these few 
years its area has gone upto 8,000 
hectares (above 20,000 acres) with 
an estimated production of about 
50 thousand tonnes. Ka1yan Sona, 
Sonalika, Safed Lerma and Sarbati 
Sonara varieties ofwheat are sprea
ding to the remotest corners of the 
State. The wheat varieties have 
acclamatised under the Assam con
ditions and have come to stay and 
play a vital role in the State's eco
nomy. It is also hoped that if the 
present trend goes on unabated, 
Assam may herself prove to be an 
important wheat growing State in 
India. 

Maize is another major cereal 
crop in Ass:;tm which is extensively 
grown in hilly districts of K. & J. 
Hills, Mikir Hills, Garo Hills and 
Mizo Hills. 

The Hybrid and composite varie
ties have now been introduced and 
have become popular among the 
hill people. The High Yielding 
maize varieties have been found to 
be suitable only upto the altitude of 
3,000 ft. At higher altitude the local 
improved varieties are grown with 
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good results. At present the State 
Industrial Development Corporation 
has already taken up plans to set 
up a starch factory in the State. 
This will surely help and encourage 
the formers to take up extensive 
cultivation of maize in the State. 
both in the hills as well as in the 
plains. 

The timely supply of production 
inputs and farm machineries is the 
most important factor in increased 
agrieultural production. The Gov
ernment have been endavouring 
to en ure quick and timely 
supply of agricultural inputs 
to the farmers, have set up a 
Seed corporation in Assam to 
handle production , procurement 
and distribution of seeds of high 
yielding varieties and other improv
ed varieties in the State. To ensure 
upply of quality seeds to the far-

mers by the Seeds Corporation and 
other seed dealers, the Seed Act 
1966, has been enforced in the State 
from Oetober, 1969. 

An Agro Indusires Development 
Corporation has also been set up in 
the State to undertake procurement 
and distribution of fertilizers, plant 
protection chemicals and machiner
ies to the farmers of the State. 
This is expected to improve the 
position to a considerable extent 
in the near future. Large number of 
Tractors, Power Tillers, Dusters & 
Sprayers and other small imple
ments as also fertilizers have been 
supplied by the Corporation in 
Assam during the past two years. 

An Agricultural University has 
al o been established in the 
State to strengthen research , exten
sion and Agricultural education. The 
University has started the work 

Assamese Farm Men and Women W9rking in Cereal Field 
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and is expected to emit results 
beneficial to the farmers. 

A very practical infrastructure 
has been created in the State for 
development of Agriculture espec
ially cereal production on scientific 
Jines, It is hoped that the cultivators 
of the State would come forward 
and accept the facilities avai
lable within the State for speedy 
improvment in the agricultural 
sector. 
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We have faith in our farmers and 
the farmers are already in the race 
for agricultural production and are 
keeping up the slogan for increased 
production. 

If the present trend goes on well 
the future of the farmers of Assam 
is bright and the State may look for 
exceeding the target of S% growth 
rate of agricultural production as 
envisaged in the 4th five year plan 
period. 



CEREALS IN MAHARASHTRA: 'WHEAT' 

R. A. SANGAVE 

Wheat Specialist, Mahatma Phule Krishi Vidyapeeth, Rahuri 

Amongst cereals wheat has a 
special importance in the diet of 
urban population in Maharashtra. 
There is the deficiency of 7 to 8 
lakh tons of wheat production in 
the State. Wheat does not come 
under monopoly procurement com
modity so no exact figures of 
production are available. How
ever, as the open market rates are 
not affected by the removal of 
restrictions on wheat zones, it may 
be predicted that the production of 
wheat is increasing to meet partially 
the dificiency of the state. 

Out of total area of 9 lakh hec
tares under wheat only 1.5 lakh 
hectares are under irrigated wheat 
and rest of the area is brought 
under rainfed conditions. The 
average yield per hectare comes to 
nearly 452 kgs. which only includes 
the rainfed and irrigated conditions. 
The cause of low yield of wheat as 
compared to the other states in the 
north will have to be studied 
critically. In addition to low per
centage of irrigated area, the winter 

season in Maharashtra is very mild. 
The duration is short and the inten
sity of cold per day is very low. 
Moreover, it is conspicuously 
noticed that the winter season is dry 
in Maharashtra while in rest of the 
States occasional rains are received 
during winter. This has a profound 
effect on the productivity of wheat 
crop and was confirmed by the dry 
spell of 1968-69 in the northern 
India. 

Although there are number of 
natural limitations which come in 
the way of production of wheat 
crop, yet efforts are being made to 
boost the yield per hectare in Maha
rashtra State. The yield of rainfed 
crop is steadily increasing because 
of the use of high yielding varieties 
coupled with improved package of 
practices for growing of rainfed 
wheat. Formerly N-59 variety was 
recommended as a high yielding 
variety for rainfed conditions, but 
recently the research has shown 
that new high yielding varieties 
NI-747-19 or NI-5439 can replace 
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the old one and increase the pro
duction and quality of wheat. In 
case of improved packages of 
practices emphasis is being laid on 
seed-rate, spacing and quantity of 
fertilizer and method of application 
of fertilizers. The farmers in 
Amraoti and Aurangabad districts 
are reaping the benefit of there
commendations of new variety and 
it is slowly catching the imagination 
of farmers in other districts. There 
is practically no problem of diseases 
under rainfed conditions but in 
some parts of Vidarbha region the 
variety N-59 is reported to be 
susceptible to stemborer and foot 
rot but such type of attack is not 
noticed on the other varieties under 
field conditions. Efforts are being 
made to develop three gene dwarf 
wheat varieties with deep root 
system so that they can be grown 
in the rain fed area of the state and 
help to boost the yield. 

As regards irrigated area a num
ber of high yielding varieties of 
wheat are being used by the far
mers. The average yield per acre 
has risen from 5 quintals to nearly 
10 quintals. Some of the progres
sive farmers can reap the harvest of 
20 to 25 quintals per acre. The 
Krishi Pandit (1968) Shri Baburao 
Sukhadeo Patil of Bijorse, Nampur 
(Satara) of Nasik district obtained 
record yield of 44 quintals of grain 
per acre of the variety NI-917 
which was evolved from the cross 
PC 591 and Exotic 73 (Charter). 
The quality of grain is very good. 
Maharashtra State is pioneer in 
evolving the first Mexican hybrid 
wheat variety NI-747-19 obtained 
from the cross RFPM 196 and 
Mondhya 3-2. Since 1965 this high 
yielding variety is very popular with 
the farmers. The chapati making 
character of this variety is preferred 
by the farmers. Recently the 

Harvesting of Paddy in Konkan (Maharastra) 
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other Mexican hybrid variety 
( R FPM 80 X N P-7103) is showing 
better performance than Nl-747-19 
in respect of yield, quality (lustre 
of grain) and non-shattering habit. 
It is very likely that this variety 
will replace the other varieties in a 
short period (The seed of Mexican 
hybrids need not be changed every 
year because they have been selec
ted in advanced generation). 

Some of the farmers use Mexican 
varieties such as Sarbati Sonora. 
Kalyan Sona, Safed Lerma and 
Sonolika. When the season is 
favourable they get a good harvest 
otherwise the yields are not com
peting with the strains evolved by 
the Department of Agriculture. 
Recently it is observed that the 
chapati making character of these 
Mexican varieties is very poor, so 
these Mexican varieties do not 
fetch better premium in the market. 
Moreover, the cost of cultivation of 
these varieties is more than the 
varieties evolved by the department. 
These varieties require more seed 
rate, fertilizer, water and its better 
management. Hence, economically 
the high yielding varieties evolved 

at Niphad are preferred to Mexican 
types. 

As regards the diseases, both the 
types are fairly resistant to rust in 
the field conditions. Amongst them 
Safed Lerma (S-307) and Chhoti 
Lerma (S. 331) are good from 
rust resistance point of view but 
are very poor in grain characters. 
The Mexican types are susceptible 
to the attack of alternaria and loose 
smut. Since last year, these varie
ties are being attacked by pink 
boll-worm in Vidarbha region. 

The average yield of these high 
yielding varieties ranges between 
15 to 25 quintals per acre. The 
cost of production of Niphad varie
ties comes to nearly Rs. 500 per 
acre and that of Mexican types 
Rs. 700 to 800 per acre. 

The state is making progress 
in evolving rust-resistant, dwarf and 
quality type of wheats that will be 
made available to the farmers in 
near future; which will help to 
wipe out the deficiency and the 
state will be self-sufficient in wheat 
production within a few years. 
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CEREAL CROPS IN 

GUJARAT STATE 

J. V. MAJAMUDAR 

Millet Speciali~l, Gujaral State, 
Jamnagar 

Rice , wheat, jowar and bajra 
are the main cereal crops of 
G ujarat State. Among all the 
above crops bajra is an important 
crop occupying about 35 lakh of 
acres out of 101lakhs of acres under 
food crops. This being an impor
tant bajra growing State and having 
large area under thi crop, the 
attention of the State Government 
was drawn since long for its im
provement. 

Initially the improvement of 
bajra work started in 1932 with the 
exploitation of local material. By 
the year 1939, an improved variety 
of bajra N-207 was evolved at 
Nadiad, which yielded about 20 
percent more than the local bajra. 
With the formation of the Saurash
tra State in 1950, the improvement 
of bajra was taken up at Junagadh, 
Amreli and Jamnagar. As a result 
three improved strain N-28-15-2, 
L-11 and Babapuri were evolved, 
to satisfy the needs of Saurashtra 
State districts. In the Second Five 
Year Plan the research work on 
bajra was intensified at Talod and 
Deesa. But the real improvement 

came during the Third Five Year 
Plan period. In 1962, the Millet 
Specialist ection was established 
with head quarter at Jamnagar 
and sub stations in various Agro
climatic zones of the Gujarat State. 
ln 1963, we got a istance from the 
Rockefeller Foundation by way of 
Germ - pla m and male sterile 
American Bajri. This wa the real 
beginning of the improvement of 
bajra work in the State. 

With the use of Male Sterile 23A 
and improved varietie of Punjab 
we were able to find out first high 
yielding hybrid (HB-2) in 1965. 
This yielded on an average 70 per
cent higher than the local improved 
varieties. 

In 1968 we got another superior 
hybrid known as J-104 or HB-3 
which has been released by the 
Central Varieties Release Committee 
for Gujarat as well a other States 
of the country. This yieids about 
20 percent more than the firs
hybrid with bolder grain and attract
tive colour and has been liked by 
the farmers. 
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The hybrid seed has become 
most popular in Gujarat State and 
the farmers are very eager to get 
fresh seed every year. In the year 
1969, the area under hybrid bajra 
was 4 lacs of acres which has risen 
to 11 lacs of acres in 1970. The 
average grain production of bajra is 
7 Iakhs tonnes per year which rose 
to lllakhs tonnes in the year 1969 
and 17lakbstonnesin the year 1970. 
This shows the advantage of the 
hybrid seed in the Gujarat State. 

The seed :production work is 
being handled by the Gujarat Coop
erative Marketing Society with the 
technical staff of the Agriculture 
department. The foundation or 
parent seed is produced by the 
Millet Specialist of the State and 
further multiplication of hybrid 
eed in farmers' fields is done by the 

Gujarat State Cooperative market-

ting Society. The seed produced 
by the Farmers is purchased by the 
Gujarat State Marketing Society 
and sold to the farmers through 
the Village and Taluka Cooperative 
Societies. The seed is being certi
fied by the State Hybrid Bajra Seed 
Production Officer. It is packed 
in st.\ndard packing of 1·5 kgs. and 
3 kgs with the certificate tagged on 
the bag itself. This procedure 
works very well and benefit to the 
farmers has been seen immediately 
during the same year. 

The seed producer is paid Rs. 4 
per kg. by the Marketing Society 
and after adding the processing, 
storing and other charges on losses 
etc. it is selling the seed to the 
farmers at the appropriate rate. 

The cost of cultivation in the 
Kharif season of the Commercial 

Cereal Crops in Gujarat State 
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Hybrid crop comes to Rs. 476 
against the total income of Rs. 1 ,659. 
These figures are of the National 
Demonstration Plot on a good far
mers' field. But the average farmer 
will have about Rs. 800 income 
against the expenditure of Rs. 400. 
In summer the cost of irrigation 
raises the cost of production. Yields 
are better in the summer crop also. 

HH 

The average yield of bajra in the 
State is about 390 kgs. per acre 
while the hybrid bajra yield is 
about 600 kgs. per acre. The high
est yield recorded so far is about 
3,700 kgs. per acre. In Gujarat 
State mostly the bajra is a rainfed 
crop. Only in about 2 lakh of acres 
bajra crop is grown as a summar 
irrigated crop. 



'CEREAL 

PRODUCTION : 

A PROFITABLE 

AVOCATION' 

Dr. B. S. JOG! 

Director of Agriculture, 

Himachal Pradesh, Simla. 

Once hills were associated with 
perennial poverty and there eemed 
to be no way out of the abject 
poverty that was the lot of the 
people. Then, it gradually became 
clear that turning to orcharding on 
a large scale was the only answer. 
Everything was tuned to that effect 
in the orchestra of Agricultural 
Planning. '¥i Horticulture became the 
way of life of many farmers in 
higher reaches where apple and 
other temperate fruits offered high 
dividends. 

Not only that middle and lower 
areas of Himachal Pradesh- appear
ed to have been given a secondary 
treatment but also the nationwide 
food crisis focussed the attention of 
all planners in the Pradesh towards 
raising the production of cereals so 
that the Pradesh does not remain 
dependent upon other areas for 
cereals for all time to come. 

Meanwhile came the redeeming 
feature of tltis predicament in the 
form of evolution of high yielding 

vaneties of wheat and hybrid and 
composite varieties of maize and 
the improved varietil!s of other 
cereals. This generated a new hope 
and farmers took courage to switch 
on to growing cereals. This started 
a new phase in the agricultural 
pattern in Himachal Pradesh. This 
pattern could be devided in two 
phases of agricultural production 
programme in the Pradesh. 

The First Phase 

The progress made in the fie ld of 
cereal production in Himachal 
Pradesh has been a checkered his
tory. To switch over to improved 
varieties from the traditional varie
ties was a tedious job as not only 
higher yield was the prime necessity 
but also the duration of the crop 
was also a basic condition for 
acceptance by the farmers. Longer 
duration of maturity would have 
meant the mis ing of the next crop 
in hills. 

A elsewhere in the country, 
improved varieties like Ridley 
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NP-792, NP-829, NP-770, NP-809, 
C-286 etc. were tried in Himachal 
Pradesh at different elevations from 
sea level. As these were a sort of 
transitory varieties because the real 
achievements were to be made in 
time to come, these did break the 
apathy of the farmers who started 
thinking in terms of new methods 
of agriculture. 

Paddy is also one of the most 
important crops of Himachal Pra
desh. But the yield per acre was 
not more than 827 lbs. while average 
yield in Japan was 3,000 lbs. C-988, 
C-4, T-137 and T-21 were some of 
the varieties tried in the first phase 
of agricultural production in Hima
chal Pradesh. 

Maize has the real potential of 
turning this deficite area into a 
surplus one as it is sown all over 
the Pradesh and with assured rain
fall, its production can be increased 
manifold. Maize being the staple 
food of the majority of people in 
most of Himachal Pradesh, it has a 
big future. 

Hybrid varieties of maize, were 
initiated in Himachal Pradesh such 
as Illinois-1656, Ganga-101, Gan
ga-3, Ganga-5 etc. These varieties 
did not suit well to the peculiar 
conditions of Himachal Pradesh. 
Similarlv, in the case of other 
cereals ·the stalemate continued 
dispite the shadow of deficite 
looming large upon Himachal 
Pradesh. 

Not much headway could be 
done in the production of cereals 
in the first phase of agricultural 
production as neither the desired 
varieties had been evolved, nor 
the trend towards horticulture could 
be checked in abeyance of assured 
income from cereal production 
alone. 

Second Phase 

The second phase of agricultural 
production may be said to have 
started with the year 1966 when 
hilly areas of Punjab were merged 
with Himachal Pradesh. The pro
blem of shortage of foodgrains 
became all the more acute because 
of restrictions put upon the move
ment of food grains by the neigh
bouring states. 

By the time the high yielding 
varieties of wheat and hybrid as 
well as composite varieties of maize 
have started to show signs of resur
gence in the field of agriculture, we 
have to take speedy measures to 
explore the possibilities of getting 
maximum advantage from our fields 
in the maximum period possible. 

For Rabi crops the absence of 
irrigational facilities proved the 
main hurdle while we had ample 
fertile land in valleys and other low 
lying areas of the Pradesh. The 
Pradesh Government established a 
separate cell for minor irrigation 
facilities as geo-physical conditions 
in the hills were not suitable for 
bigger canals. This did start yiel
ding dividends. Lift irrigational 
facilities are now being tapped 
speedily. 

The real break-through came due 
to high yielding varieties of wheat. 
Kalyansona-227, P. V. 18 and S-308 
varieties have become very popular 
in entire Himachal Pradesh except 
Kinnaur and Lahaul-Spiti districts 
which have~dryiand peculiar clima
tic conditions. Wheat is sown from 
September to December in the rest · 
of Himachal Pradesh while it is 
sown in April in Kinnaur and 
Lahaul-Spiti districts. Nada dores 
variety has been found ito be very 
useful for these Mexican varieties 
have gone a long way in rehabilita
ting the faith of farmers in cereal 
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production which is so important 
today. 

Similarly Him-123 and Ganga-101 
hybrids as well as Amber and Vijay 
composite varieties of maize have 
given such results as have astonished 
farmers who are confounded as to 
how to dispose off their surplus 
stocks in certain areas of the 
Pradesh. As maximum area of the 
Pradesh can be utilised for this very 
important Kharif crop because of 
assured and regular rainfall during 
monsoons, more and more stress is 
also being laid upon covering more 
and more area with these varieties. 

The production of paddy has also 
gone up considerably because of the 
introduction of new varities and 

adoption of improved practices by 
the farmers. The new varities Ram 
Jawain-100, Phool Patas-72, C-988, 
Dunder-43, R-575, Narin-18, Bas
mati-30 and DK-2A are some of the 
varieties which hold good promise. 
DK-2A is a variety that has been 
evolved at Agricultural Research 
Station Dhaulakuan in Sirmur 
district. 

Similarly, in the field of pulses 
and lesser millets much headway 
has been achieved with the intro
duction of new varieties and impro
ved cultural practices. 

The tables given below for two 
years 1967-68 and 1968-69 give some 
figures about the area and produc
tion of principal food crops in 
Himachal Pradesh. 

TABLE-I 

Area Under Principal Crops In Himachal Pradesh 

Name of Crops 

Wheat 
Maize 
Rice 
Barley 
Millets 
Pulses 

Name of Crops 

Wheat 
Maize 
Rice 
Barley 
Millets 
PuJses 

1967-68 

(Area in 
311.1 
239.8 
97.4 
41.0 
28.1 
38.7 

TABLE-II 

Yield of Principal Crops 

1967-68 

(Production in 
262.8 
388.6 
110.3 
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46•2 
12.3 
11.7 

1968-69 

'000 hectares) 
324.0 
252.1 
96.0 
45.8 
27.2 
44.7 

1968-69 

'000 tonnes) 
295.3 
404.2 
98.5 
77.9 
14.7 
14.7 



These tables, however, do not 
give the entire picture of the 
gigantic task that we have under
taken in Himachal Pradesh today. 
There is vast area under plough in 
the Pradesh that cannot be put to 
produce cereals with any advantage. 
In this area old varieties are grown 
in the hackneyed old way and 
thus, theover all picture in terms of 
percentage and average is rather 
blurred. 

The research work to evolve 
varieties to suit the different agro
climatic conditions prevailing in the 
Pradesh is still in progress and when 
results are received and applied to 
the fields, a new picture of Hima-
chal Pradesh is bound to emerge in 
which cereal production is in well 
proportion and balance to the 
horticulture and other cash 
crops. 

A Farmer happily displays the rich wheat crop of Mexican Wheat 
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CERELAS IN RAJASTAHN 

P. D. BHARGAVA 

Economic Botanist, Agricultural Department, Durgapura, Jaipur, 
Rajasthan. 

Rajasthan is the second biggest 
state oflndia comprising of 1,32,152 
sq. miles, first being Madhya 
Pradesh with 1,71,217 sq. miles 
and is followed by Maharashtra as 
third which is 1,18,717 sq. miles 
in area. Due to unfavourable 
geographical situation which affects 
it with a severe climate and low 
rainfall, the population is much 
thiner than many states. It stood 
11th in order of population with 
2,01,60,000 persons, in 1961 census, 
with an average density of 59 per
sons per sq. mile. 

Out of the total area of the state 
of 340.23 lakh hectares, only 151 
lakh hectares, i.e. 44.4% of the 
area, is under cultivation. The 
state can be divided in 4 regions 
depending upon the agro-climatic 
conditions. The western region 
with low rainfa 11, below 30 ems, 
consists mainly of the sandy soils 
and forms a major part of the 
Thar desert. The northern most 
area with an underground rich part 
also gets low rainfall but is agricul
turally advanced due to canal 
irrigation facilities. The eastern 

part comprises of alluvial loam 
soils with a medium rainfall of 
50-70 ems. The southern part 
forms a part of the Arawali Hill 
range with black cotton & clay soils 
rich in organic matter & heavier 
rainfall above 60 ems. 

In accordance with the natural 
regions, follow the cropping patterns 
of the different areas. The main 
cereals grown in Rajasthan, in the 
order of production, are wheat, 
barley, bajra, maize, juar & 
paddy. 

Of the total nett cultivated area 
73% is under food production of 
which 53.5% is cultivated with 
cereals crops and they account for 
82.8% of the total food produc
tion. 

Different cereals have their distri
bution in agreement with the 
regional climate, and people in the 
area have developed their tastes for 
the same. Thus, out of 26 districts 
of Rajasthan, the dry climate 
having bajra, is cultivated in 18 
districts with more than 1,00,000 
hectares each. Maize is popular 
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in 6 districts only, where rainfall is 
high or irrigation facilities a reavai
Jable (with more than 50,000 hecta
res in each district). Juar gains supe
riority in 10 districts where bajra 
does not thrive so well. Paddy is 
not an important crop with only 
78,000 hectares in the state with 
3 packets in high rainfall or canal 
irrigated districts. Wheat & barley 

are grown throughout the state 
uniformly as rabi (winter) c.rops 
mostly with irrigation except in 
heavy soils where they grow without 
irrigation also. 

Area, production and districtwise 
distribution of the cereals is given 
below which will show the impor
tance of each of the cereals. 

Table Showing Area, Production & Distribution of Cereals in 1968---69 

Area Name of Crops in Hectares 

1. Wheat 

2. Barley 

3. Bajra 

4. Maize 

5. Juar 

6. Paddy 

High yielding varieties 
Programme 

11,54,000 

4,94,000 

45,63,000 

7,94,000 

9,33,000 

1,29,000 

----
80,67,000 

Since 1967 when the H. Y. V. P. 
started all over the country, Rajas
than has also taken long strides in 
this programme and contributed 
its share in raising the total pro
duction of cereals in India. The 
progress has been continuous and 
the farmers have shown that old 
axiom of calling cultivator orthedax 
does not stand. They are not only 

Production Important 
in M. district which 
Tonnes are Cultivated 

11,71,000 all districts. 

5,71,300 all districts. 

4,49,100 18 districts. 

4,23,000 Bhilwara, Chittorgarh, 
Udaipur, Dungarpur, 
Banswara. Ajmer. 

1,91,000 10 districts 

57,000 Banswara, Dungarpur 
Udaipur, Kota, Bha-
ratpur. 

88,64,000 

using new seeds but also adopting 
new fertilizers and improved techni
ques of farming. A brief descrip
tion of each crop is given below. 
Bajra 

Hybrid No. 1 was recommended 
throughout the state. The average 
yield of irrigated Bajra is estimated 
at 10-15 mnds. per acre, but hybrid 
bajra produced on the average 
30-35 mnds. per acre, yields upto 
~0 mnds. per acre were obtained by 
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many progressive farmers. It has 
been extended over 7,03,486 acres 
during 70-71. It is growing in 
popularity and Hybrid No. 3 & 
No.4 have also been introduced. 

Juar 

CSH No. 1 was introduced as 
approved variety in the Hadoti 
division. This variety was found 
to be very susceptible to various 
pests and diseases, and therefore, 
needed high costly pesticides. Its 
extension has, therefore, been 
limited and during 70· 71, it was 
cultivated in 28,000 acres. The 
average yield of juar ranges from 
12-18 mnds. but the hybrid juar has 
yielded generally 30 rnnds. per 
acre. 

Maize 

Ganga 3 & Ranjit were distri
buted earlier. Ganga 3 and Ganga 
5 are now under distribution in 
Udaipur division and other maize 
growing districts. The average yield 
of maize is 18-20 mnds. while the 
hybrids yield 40-42 mnds per acre. 
However, generally the local varie
ties, when grown with full recom
mended practies, equal the hybrids. 
The exsension programme of these 
varieties has, therefore, been 
restricted. The coverage during 
1970-71 was 56,991 acres. 

Paddy 

Paddy forms a small area in 
Rajasthan but under new river 
projects, its cultivation is extending. 
The new varieties I. R. 8 and Jaya 
are receiving attention of the far
mers and the adoption of improved 
techniques have given very high 
yields over 100 quintals per hectare 
and which promises a good future 
for the crop. 

The increase under high yielding 
varieties has been 41,643 acres dur
ing 70-71. 

Mexican Wheats 

Sonara 64, Lerma Rajo started 
the wheat revolution but the next 
group of varieties like Kalyan Sona, 
Sonalika, Sharbati Sonara, 5307, 
5308 have taken over the fields. 
Their popularity increased like wild 
fire and from a few hundred acres, 
they commanded 4, 71, 474 acres in 
68-69 and the target set for 70-71 
were 8,00,000 acres. The farmers 
have realized the significance of 
adding necessary fertility to the 
crops & the fertilizer have also 
increased commensurately. The 
new varieties have yielded up to 123-
mnds. per acre; while an average of 
50-60 mnds. has been obtained 
generally against earlier average 
yield of 20-25 mnds. per acre. 

Improved Varieties of Cereal 
Crops 

In addition to the new High Yiel
ding varieties of crops, Agriculture 
Department has also recommended 
following improved varieties. 

Bajra 

R. S. K. and R. S. J. are two 
varieties which have been under 
distribution in Rajasthan. The latter 
variety is more suitable for the drier 
parts of the State. 

Juar 

Swarna juar is recommended for 
juar growing regions. Another 
variety Adanga and also Sultanpur 
selection are approved for Jhalawar 
district. 

Maize 

Bassi selected is a popular variety 
liked by the farmers in the whole 
state. With its yellow grains 
it yields upto 35 mnds. per acre 
and has throwed well in comparison 
to all other varieties. 



Malan is a variety grown in heavy 
soils of southern Rajasthan & yields 
a good crop, upto 80 mnds. per 
acre. 

Wheat 

RS 31-1 evolved in Rajasthan 
is very popular and a high yielding 
variety which has been used as a 
parent for the production of high 
yielding varieties, C 591, N. P. 718, 
C 281 and Malvi Ekdania are other 
varieties which are largely grown in 
areas suitable for each type. 

Barley 

RS 17 is a bold high yielding 
variety selected from local barleys. 
It has been under distribution over 
a long period and has provided base 
for evolving new type which are 
now under tests in the State. 

National Demonstrations & · 
Crop Competition 

In the Natural Demonstrations 
Crop Competition organized in the 

state very high yields have been 
obtained in these cereals and they 
provide a very great potential for 
further development. 

Paddy I.R. 8 

In a National Demonstration in 
67-68 the highest yield of 152.90 
per hectares was obtained in Kota 
district. 

Wheat 

In crop competitions Mexican 
Wheats have yielded up to 123 
quintals per hectare. 

Bajra 
In National Demonstration hybrid 

bajra No. 1 has produced over 52 
quintals per hectare. 

Maize 

An yield up to 72 quintals per 
hectare was recorded in Chittorgarh 
district in a National Demonstra
tion. 
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CEREAL PRODUCTION 

IN TAMILNADU 

N. HARI BHASKER, 1. A. S. 

Director of Agriculture, 
Government of Tamil Nadu 

A solid and stable economic 
structure can be built only on one 
foundation -that of increased food 
production. The rate of growth 
of population has outpaced the 
agricultural production. The cons
tant growth of the population has 
considerably stimulated the demand 
for food _ stuffs. Consequently, the 
need to increase the yield to the 
utmost possible extent has become 
particularly urgent and unavoidable. 
The farmers of Tamil Nadu 
have also been fulfilling this aim 
of increased production. The 
table given below proves this fact. 

Food Production in Tamil Nadu 

Year 

1950- 51 
1955- 56 
1960- 61 
1965- 66 
1969 - 70 
1970- 71 

Food production 
in lakh tonnes 

31·63 
45·45 
53•13 
50·60 
63•30 

(Expected) 67'00 
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In twenty years the food produc
tion has been doubled. It is really 
an achievement and success in the 
fight against the erratic, uncertain 
and meagre seasonal rains and 
regular pest and disease menace. 

Agriculture in this State is as 
ancient as Tamil and Tamilian 
culture. We can cite many adages 
from agriculture where way of 
living is compared with the opera
tion of Agriculture. 

§JwGl {I' IT ru m1&r ~ ru~ ,.,. ~ cg61) 
ml~~IT<$ 

6l.J 6M Gl {I' IT 6\) c$ 3m-q, L@ 6l.J IT li.J 611) I.D 

or C!!>~ L. lq.. 

~WLJ~tf UITILJ<f~ ~[Ddiq,IE'If 
FJi liM (g 6l.J IT tf 

611) U ffiJ (fu_ ~ q, ciJ g)! c$ IT &J q, GJ a' li.J , 

- §:> 6'ff 611) 6l.J • 

lt depicts each operation from 
sowing to harvest compaxing with 
the meritorious and desirable 
characters of human life. Even 
in Kandapuranam, we come across 
incidents where lakhs are enga
ged in scaring · away the birds in 



field of' Thenai ' crop. We learn 
from literature that Thenai flour 
and honey formed an impor
tant part in feasts of ancient 
Tamilians. 

AU these go to explain the interest 
the ancient Tamilia.ns had towards 
Agriculture. 

The area, and production parti
culars for the important cereals in 
Tamil Nadu are tabulated below. 

No. Crop Area in hectares Production in tonnes 

----- ·· - ------ --·--·--·- - -- ·- ·- --

I. Paddy 26,95,200 45,32,200 
2. Cholam 73,15,000 57,51,000 
3. Ragi 3,36,100 3,36,700 
4. Cumbu 4,59,300 3,09,000 
5. Varagu 2,23,300 2,34,100 
6. Samai I ,86,300 92,000 
7. Tenai 19,900 15,200 
8. Maize 12,860 13,900 

The average yield per hectare for 
major cereals have been estimated 

In Tamil Nadu except paddy 
among cereals, other crops are 
mainly grown as rainfed crops and 
the total gross irrigated area forms 
46·2% of the total area sown. The 
various irrigation sources and 
area benefitted may give an idea 
about it. 

as follows: 
Paddy 
Cholam 
Cumbu 
Ragi 

No. 

I. 
2. 
3. 
4. 

. 
1 ,4 I 0 kgs/hectare 

751 " " 
733 " .. 

1,002 " ,, 

Irrigation sources 

Government canals 
Private canals 
Tanks 
Wells (a) Tubs wells 

Area benefitted (Hectares) 

5. 
(b) Wells sole irrigation 

Other sources i. e. spring channels 

8,61,900 
J' 119 

9,71,843 
5,250 

6,32,757 
45,606 

Tamil Nadu Government have 
planned to exploit underground 
water resources. Now there is a 
greater awareness in all areas about 
the value of wells as a means of 

providing water for raising of nur
series in advance before the water 
is released in the river system and 
as a means of saving crops at a 
later stage when there is insufficient 
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irrigation from normal resources 
which will, otherwise, result in the 
failure of crops for want of one or 
two wettings. Even in deltaic areas 
and ayacuts of canals and tanks 
where one crop is raised, larger 
number of wells can be sunk with 
advantage to raise a second crop in 
the off season period with the aid of 
well water. So, earnest efforts 
have been taken to increase the 
number of tubewells, filter point 
tubewells, new open wells and 
deepening the existing open wells. 
Necessary equipments like power 
drills, and rock-blasting units are 
being hired out at cheaper rents 
by the Agricultural Engineering 
wing of the Agricultural Depart
ment. 

The food production committee, 
formed under the leadership of the 
then Food-production Commissio
ner, Thiru E. P. Royappa high
lighted the following items to increa
se the food production:-

1. . The need for raising two crops 
in single crop lands. 

2. Bringing new areas under pad
dy cultivation. 

3. Expansion of the High Yield
ing variety programme. 

4. Activisation of minor irrigation 
programme. 

5. Augmenting and effective utili
sation of Agricultural machi
neries and implements and 

6. Arrangements needed for the 
free flow of Agricultural credit 
and Fertilisers. 

Based on the above recommonda
tions the double crop conversion 
programme was introduced in 

Thanjavur with rewarding results . 
Evolution of the High Yielding 
Paddy strain ADT. 27 beforehand 
by the Research wing came in 
handy and helped in registering the 
conversion of 2·1 lakh acres of 
single crop Samba land. This pro
gress is being maintained with 
steadily increasing per acre yield 
due to free flow of credit and ferti
lisers and timely plant protection 
measures. Recent evolution of 
" Karuna " paddy strain is an asset 
to the Thanjavur farmers who found 
it terribly bad to see the ADT. 27 
paddy crop lodging with slight heavy 
manuring and in rains. This 
• Karuna ' variety does not lodge 
even under heavy manuring and 
rains. This strain has been intro
duced only in Thanjavur district this 
year and it has gained the apprecia
tion of farmers. The area under 
double crop conversion is expected 
to increase when the proposed 
modernisation of Cauvery delta 
scheme is implemented. Another 
effective step for increasing the 
gross cultivated area for advancing 
the Kuruvai cultivation and for 
supplementing the Mettur irrigation 
during periods of scarcity is the 
crash programme undertaken in 
Thanjavur district to sink large 
number of filter points. The exist
ing scope of sinking of about 1,000 
filter points per year is proposed 
to be enhanced considerably by 
obtaining loans from the World 
Bank through the Agricultural Re
finance Corporation so that about 
22,200 more filter points and tube
wells can be sunk in the course of 
three years. 

Tamil Nadu Agricultural Depart
ment has shown keen interest in the 
expansion of High Yielding Varieties 
programme. The following tabula
tion will speak for itself. 
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Achievements in High Yielding Varieties Programme 
Area covered (in lakh acres) 

Year 

1966- 67 

1967- 68 

1968- 69 

1969- 70 

1970 -71 l 
(From 1-4-70 to ~ 

21-11-70) J 

Paddy 

4•75 

11•99 

15•69 

28'21 

31•33 

The High Yielding Varieties of 
paddy that have been taken into 
account are I.R. 8, ADT. 27, Co. 25, 
Co. 29 and among other millets 
CSH. 1, Cholam, HB. I and HB. 3, 
Cumbu and Hybrid Deccan maize 
are the notable strains. 

High Yielding strains are one of 
the means placed at the farmers 
disposal by science and technology 
in the struggle against want caused 
by population growth. Up-to-date, 
systematic and rational manuring 
is one of the two important means 
to achieve bigger and better harvests 
of hybrids, the other one being 
Plant Protection measures. It was 
not very long that there was fertiliser 
in the market but no buyers. The 
profitability of application of ferti
lisers for crops was not well under
stood. In addition, there was a 
strong lobby which propogated that 
chemical fertilisers are harmful to 
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Hybrid millets Total 

0•53 5·28 

0·81 12•80 

1•41 17•10 

2•25 30•46 

33•34 

the soil and continuous application 
harms the land. Strangely in many 
irrigated parts of Tamil Nadu it was 
found that there was no response to 
fertiliser and particularly phospha
tic fertilisers and potash, but the 
Government recognised that it is 
only by systematic and careful 
demonstrations that the farmer can 
be convinced of the utility of ferti
lisers. The fact that judicious 
chemical fertiliser application at the 
right time after proper soil analysis 
will give good results, had to be 
conveyed in a convincing approch 
so that the farmers could appreciate. 
Large scale fertiliser demonstrations 
were, therefore, taken as an integral 
part of the development schemes of 
the Tamil Nadu Agricultural 
Department. They were really the 
eyeopeners and the progress in 
the use of fertilisers in this State 
shown below will prove beyond 
doubt. 



Consumption of Fertilisers (Quantity in Lakh tonnes) 

Year N 

1960- 61 0•325 
1961 - 62 0•33 
1962- 63 0•43 
1963- 64 0·55 
1964- 65 0•70 
1965- 66 0•72 
1966- 67 0·35 
1967- 68 0•96 
1968- 69 0•13 
1969- 70 1•48 

Ever since man started cultivating 
land to grow his food, he had to 
wage war against pests and diseases 
which competed with him to steal 
away the harvests thus reducing the 
availability of food to him, his 
family and country. Now, we have 
to seek a new method to fight against 
the pests and diseases vigourously 
and systematically since they destroy 

p K 

0'036 
o·os 0·01 
0·10 o·os 
O·ll o·o1 
0•19 0•07 
0·27 0•18 
0·44 0'32 
0•30 0•30 
0•35 0•31 
0•42 0•33 

our crops. Easily among the most 
efficient methods of rapid insect 
control and by far the most econo
mical is the new aerial- spraying 
technique. This department realis
ing the full benefit of it, is steadily 
progressing in taking up the aerial
spraying on a massive scale. The fo
Howing statement shows the earnest 
efforts made and the achivements. · 

Area, aerially sprayed (Acres) 
Year 

Paddy Ragi 

1966- 67 
1967- 68 
1968 - 69 
1969- 70 

11,000 
1,66,000 
2,35,000 
1,18,600 

3,000 

As an incentive to the farmers, 
Government continues to distribute 
pesticides at 15%- subsidised rates. 
A target of 56·00 lakhs acres is fixed 
for taking up plant protection 
measures for the vear 1970-71 for 
food crops. It has also been pro
grammed to distribute 5,400 num
bers of plant protection equipments 
at concessional sales this year. 

In addition to all the above sche
mes, a scheme to help the small far-

mer, to become a surplus producer, 
with the necessary inputs and latest 
technology, is to be implemented in 
the districts of South Arcot, Madu
rai and Tiruvnelveli from this year. 
It is intended to cover small far
mer who own two or three acres of 
wet-land or three to five acres of 
dry-land. It is expected that under 
the proposed scheme atleast fifty 
thousand small farmers in each of 
the three districts will be covered 
during the fourth plan period. The 
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object of the scheme is to increase 
the abj}jty and resources of the 
small farmer to take advantage of 
the modem techniques in agricul
tures, The scheme will meet mostly 
the difficulties faced by the small 
farmer like funds for sinking wells, 
installing pump-sets, application of 
scientific inputs like high yielding 
varieties of seeds, fertilisers and 
plant protection eq uipments. It is 
expected that the scheme will be 
extended to more districts. 

Another important scheme that 
will add importance for the pros
pects for seventies in cereal produc
tion is the integrated dry-land agri
cultural development project imple
mented at Kovilpatti taluk of Tiru
nelveli district. The objects of the 
project are : 

I. Carrying out research on dry 
farming at specially selected 
centres. (Regional Research 
station, Kovilpatti) 

2. Practical application of the 
results on soil and moisture 
conservation practices. 

3. Cultivation of drought toler
ent and short duration crops. 

4. Adoption of new techniques 
of fertilisation like foliar spra
ying of urea and 

5. Adoption of timely plant pro
tection measures. 

The technical know-how and the 
inputs will be made available on 

easy terms. Costly machineries like 
power sprayers etc. will be kept 
in a pool and lent to ryots on 
nominal rents. Periodic inspection 
of the fields of the participants will 
be made and advisory work on 
plant protection, soil reclamation 
and water conservation will be in
tensively undertaken with a view to 
improve the yield potentials consi
derably. 

Dryland farming, which forms 
the major portion of the cultivated 
area, continued to receive adequate 
attention till 1969-70. Soil conser
vation measures had been under
taken in about 8 lakh acres. During 
1970-71 an additional area of 96,000 
acres will be covered under soil 
conservation schemes. It is proposed 
to take up the cultivation of HB. 30 
Cumbu (Bajra) in the dry lands of 
Tirunelveli and Ramanathapuram 
districts over an area of 1·5. Lakh 
acres. Thus, Agricultural Depart
ment of Tamil Nadu has been stri
ving hard to increase the cereal 
production from every possible 
piece of land. The learned readers 
may agree with me that it is possi
ble to achieve the desired results 
from the various schemes proposed 
by the government only with the 
active cooperation of the cultiva
tors. The Tamil Nadu Govern
ment and Agricultural Department 
hope that the farmers will extend 
their cooperation in implementing 
the several productive schemes of 
'cereal production' in Tamil 
Nadu. 
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A NEW ADMINISTRATIVE PATTERN 
FOR 

A NEW AGRICULTURE 

D.P. SINGH 

Vice - Chancellor, 

U. P. AgriculturC!l University, Pantnagar 

Never in its long history had 
agriculture made so great strides in 
so short a time as during the late 
sixties. In fact, the change has 
been so revolutionary and the 
needs and possibilities so new that 
it would not be inappropriate 
to term it a 'New Agriculture'. 
This new agriculture or the so called 
'green revolution' has helped 
farmers harvest biggest ever crops. 
Any student of history would know 
that all revolutions-whether agra
rian, economic, social or political
raise the expectations of people 
rather immensely. The State is 
invariably called upon to meet new 
commitments and obligations. There 
are new stresses and strains on the 
administration at every level. Jt is, 
in fact, an inescapable aftermath of 
a revolution. However, all the same, 
it often becomes rather impossible 
to contain all these demands, how
soever, genuine, without introducing 
basic changes in the infrastructure 
of the system. This so called ' green 

revolution' is no exception. lt too 
has concomitant obligations which 
too can be met only through a new 
pattern in agricultural administra
tion. 

The Problems 

Unlike the agriculture of yester 
years, the new agriculture promises 
much and expects much. As for 
instance, the new varieties of wheat 
have a high yield potential but this 
could be tapped only by using heavy 
inputs and following the most up
to~date cultural practices. The seed 
rate, spacing, depth and time of 
planting, placement of fertiliser, 
timing, quantity and method of 
irrigation and application of weedi
cides and pesticides have all to be 
followed rather scrupulously. Even 
the slightest deviation could mean 
much. For example, application of 
2-4-D is recommended after 28 to 33 
days of sowing. If it is applied 
early, the weeds would not be con-
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troJled and if it is applied too late, 
deformity of ears and lower yields 
would be the result. 

The farmer has thus, to keep 
abreast of the latest developments 
in the field of agriculture. He has 
to be in constant touch with various 
centres of agricultural research and 
education. However, there are so 
many sciences-biological, chemical, 
mechanical and a host of others-and 
there are so rapid advances that it 
is just impossible for the sixty five 
million farming families of India to 
remain directly in touch with the 
research institutes, agricultural 
universities and other radiating 
-centres of scientific agriculture. 
What the farmers need is somebody 
with the requisite technical know
how right on the spot to guide and 
advise them. 

The conclusion, hence, is irresi
stible that the administrative pattern 
that was evolved to meet the needs 
of the situation years back can no 
longer be regarded as appropriate. 
A new administrative pattern has to 
emerge to meet new demands and 
new challenges. The tempo and 
volume of work at all levels-village, 
block, district and State-have now 
increased manifold. It would, in 
fact, be no exaggeration to state 
that the tempo and volume of work 
of new agriculture at the village 
level are of the same order as that 
at the block level a few years back. 
Likewise, the tempo and volume of 
work at Block level are of the same 
order, if not more, as at the District 
level earlier. This amply suggests 
the need for a new pattern at 
various levels all along the line. 

Village-Level Set-up 

The concept of single multi
purpose village-level worker, evolv~d 
about two decades back, was qUite 
appropriate for a simple and seaso-

nal agricultural extension pro
gramme of that time. The situation 
has, however, recently changed so 
dramatically that the village-level 
worker of the existing type has 
become completely out-of-date. His 
technical competence is too low to 
meet the new obligations and his 
clients so numerous as to be mana
geable. There is obvious need for a 
new type of village-level worker of 
a much higher technical competence 
who could concentrate efforts on a 
much smaller area all through the 
year. 

An Agricultural Graduate for Each 
Village 

The only way out is to provide 
one agricultural graduate in each 
village with a cultivated area rang
ing between 500 to 1,000 acres. It 
could perhaps be argued that in a 
vast country like India where there 
are over 5,60,000 villages, it may be 
just impossible for any Government 
to employ as many agricultural 
graduates. It is not necessary either. 
What is needed is that the Govern
ment and agro-industries should join 
hands to assist the agricultural gra
duates in settling down in the villages 
as farmers-cum-extension warders
cum dealers in agricultural inputs. 

An agricultural graduate conver
sant with modern scientific agricul
ture should be able to earn an 
income of not less than Rs. 500/
per acre per crop or Rs. 1,000 per 
acre per annum. Thus, an agricul
tural graduate having five to ten 
acres land should be able to earn an 
income of not less than Rs. 5,000 
to Rs. 10,000 per annum or over 
Rs. 400 to Rs. 800 per month. He 
can also make almost an equal 
amount by distributing such inputs 
as seeds, fertilisers, pesticides weedi
cides and small implements. Besides, 
he can earn an appreciable amount 
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through consultancy service to the 
farmers for his visits to their fields 
and advice. Yet another source of 
income could be custom service for 
tractor-ploughing, tubewell, irriga
tion, etc. 

On the whole, it should be possi
ble for an agricultural graduate to 
earn anywhere between Rs. 10,000 
and Rs. 20,000 per annum from all 
these source. No small amount, 
indeed ! No agricultural graduate 
can ever hope to earn even half 
that amount through state or 
private service. It may, however, 
be not possible for the agricultural 
graduate to have this much income 
for some time in the beginning. It 
may take a few years, say three 
years to reach this level of income. 
During these three years, the State 
Government should assist the agri
cultural graduate by paying him a 
gradually declining subsidy, say 
Rs. 2,000 in the first year, Rs. 1,500 
in the second year and Rs. 1 ,000 
in the third year. This is too small 
a cost as against employing an army 
of ill-trained persons. 

Block Level Set-Up 
At the Blcok level, a general 

agricultural extension worker will 
not do any more. It is necessary 
to provide specialists from the fol
lowing fields: (i) Agronomy, (ii) 
Soil and water management, (iii) 
Plant protection, (iv) Agricultural 
engineering, (v) Horticulture and 
(vi) Animal husbandry, etc. 

District~Level Set-Up 
At the district level, specialists, 

of a still higher level in all these 

disciplines plus agricultural econo
mics and farm management would 
be necessary. The main function 
of these specialists would be to 
bridge the gap between the research 
stations and extensiou services by 
bringing the latest fruits of science 
and technology to the field and fee
ding the research centres with the 
problems encountered in the field. 
It would, therefore, be desirable 
that these specialists should be 
borne on the cadre of agricultural 
univertities and should work under 
their technical direction while being 
operationally responsible to the 
District Agriculture Officers and 
working hand-in-hand with the 
extension staff. 

State-Level Set-Up 

At the State level, the responsi
bility for research and education 
should be transferred to the agri
cultural universities, which should 
carry it out by establising one cam
pus in each important agro-climatic 
region. The state Department of 
Agriculture should be mainly char:. 
ged with the regulatory functions. 

The new system, thus, provides for 
a technically adequate and closely 
krit administrative machinery with 
its ramifications down to the village 
level. It ensures an intimate link 
between the millions of farmers 
spread over hundreds and thou
sands of villages, on the one hand 
and various institutions and organi
sations on the other. With the 
changing times and changing agri
culture let the administrative pat
tern too change. 
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MODERNIZATION TN RICE 

MILLING INDUSTRY 

T. P. GOPALASWAMY and D.P. MATHUR 

Indian Institute of Management, Ahmedabad 

Neeed for Modernization in 
Rice Milling Industry 

Our country has not been self
sufficient in rice for pretty long 
time-almost 35 years. Since 1932, 
when Burma was separated, India 
has been importing 1·5 to 2·0 mil
lion tonnes of rice every year from 
other rice producing South- East 
Asian Countries. 1 The present 
rice production of 38 million 
tonnes is yet insufficient to meet the 
demand of growing population. 
However, in the recent pastsuccess
ful efforts by Intensive Agricultu
ral Development Authorities and 
introduction of high yielding paddy 
seeds have already ushered in new 
era of higher paddy productivity. 
It is estimated that due to various 
measures contemplated, the paddy 
production would increase from 
present production of 60 million 
tonnes to 81 milion tonnes in next 
five years. But for larger availabi
lity of rice, existing paddy proces
sing units deserve special atten-

tion. In the country there are 
at present 5,200 paddy processing 
units consisting of 45,000 hullers, 
3,000 shellers and 4,000 huller
cum sheller combinations which 
process approximately 33 million 
tonnes of paddy every year 2 • More
over, in rice milling industry, there 
are large number of uneconomic 
and inefficient traditional huller and 
huller sheller combinations which 
drain out country's food resources. 
One of the contributing factor to
wards the loss of available rice for 
consumption has been the haphaz
ard growth of rice mills in the 
private sector with the sole motive 
of earning as much profit possible. 

It has been established that 
the average recovery from paddy 
to rice is 60 percent in huller 
mill and 63 precent in sheller and 
huller cum sheller combinations. 
By these traditional and old metho
ds, it has been roughly estimated 
that about 1· 52 million tonnes of 
rice valued at Rs. 1,520 millions is 

The authors are grateful to Prof. V. K. Gupta, Indian Institute 
of. Management, Ahmedabad, for his valuable guidance in preparing 
th1s paper. 
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lost. Again, these milling devices 
are responsible for the breakage in 
rice during processing to the extent 
of 15 percent. Further, other by· 
product bran from sheller and hul· 
ler cum sheller combinations rice 
mills does not have much value and 
is unfit for edible oil purposes. It 
should be remembered that the bran 
is an important source for extrac
tion of edible oil. Annually about 
2·97 lakh tonnes of rice bran oil 
valued at Rs. 891 million is thus 
lost in the process. 

There are other losses in tradi
tional milling also. Generally paddy 
is allowed to dry before milling 
either in the field itself or in open 
yards. In such cases, tremendous 
losses occur due to grain shedding, 
rodents and birds and the grain 
develops sun checks. Such losses 
have been estimated to be about 
two percent of the paddy produc
tion. Some recent researches in 
progress have shown that there are 
vast differences in yield in the har
vest of paddy at different moisture 
levels. The results indicate that as 
much as 15 to 20 percent extra 
yield can be obtained if paddy is 
harvested at a higher moisture level 
of 20 to 22 percent and mechani
cal1y dried to a moisture level of 
14 to 15 percent. Of course. this 
calls for a change in the harvesting 
practice itself s. 

The storing of paddy is done 
generally either in a godown as a 
open heap or in bags. Such storage 
is susceptible to pests and rodents 
attack. It is said that the losses in 
such storage amount to about 6·6 
percent of the stored quantity in a 
year 4 • 

As a :first step towards moderniza
tion in rice milling, seven modern 
rice mills set up in cooperative 
sector have already established their 

superiority in terms of higher yields 
of rice and by products over tradi
tional rice mills. The yield of rice 
in modern rice mills ranges from 68 
to 72 percent. In case of raw paddy 
it is observed that there is an increase 
in the out-turn ofrice to a extent of 
2 percent on an average over sheller 
rice mills and 6 percent over huller 
mills. The out-turn of parboiled 
paddy ranges from 1 to 1·5 percent 
more over sheller and huller 
mills 5 • In addition to the increase 
in the rice out-turn, modern rice 
mill equipmen1s give additional 
recovery of germs which gets lost in 
the traditional milling process. The 
percentage of the broken rice is also 
restricted to about five only. Ano
ther by product bran obtained from 
modern rice mill is of much higher 
value and can be used for edible oil 
purposes. Moreover, rice produced 
in modern rice mill is of superior 
quality in terms of lower inci· 
dence of foreign matter, objectio
nable odour and uniform polish. · 
Besides gain in the milling process, 
modern mill equipments also limit 
the scope of losses in premilling 
processes such as drying and sto
rage, with the help of mechanical 
dryers and silos. It is estimated 
that modern milling equipments can 
easily help in obtaining 3 to 4 mil
lion tonnes of additional consuma
ble rice and save foreign exchange 
by reducing the imports of rice. 
Therefore, to generate a revolution 
in food solvency and save foreign 
exchange, it is incumbent to check 
losses in milling process and mod
erize this vital industry. The need 
for modernization assumes greater 
significance in view of the high 
yielding paddy seeds. 

Although the use of improved 
seeds and fertilizer enhance the cost 
of paddy cultivation, the increase in 
these costs can be met with by the 
increase in the end product. In the 
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case of paddy, it is not only suffici
ent to increase the productivity but 
under increasing cost conditions it 
is imperative to obtain higher pro
portion of rice from paddy. The 
following tables. (l...and 2) illustrate 
the comparative advantages of 
modern mills over traditional mills 
in terms of higher recovery and 
better quality rice and by - pro
ducts. 

What is Modernization 

Modernization in rice milling in
dustry refers to the latest improve
ment in the milling technology to 
reduce the costs, save losses in 
premilling process and getting high
er rice recovery. Modern rice mill 
equipments include mechanical dry
ers, bulk silo storage, modern par
boiling system and improved rice 
milling machinery. Milling machi
nery consists of paddy . cleaners, 
efficient paddy separators (rubber 
roll shellers) cone or abrasive poli
shers, bran separators and grading 
equipments. First large capacity 
cleaners remove the foreign materi
al from the paddy and then it is fed 
to the mechanical dryers to reduce 
the moisture content of the procur
ed paddy to the safer moisture 
level of 14-15% for storage and 
milling. New scientific bulk silos 
provide enough aeration and have 
easy access to fumigation. Further
more this automatic process of dry
ing and storage considerably reduces 
labour and gunny costs. The use 
of rubber roll shellers and abrasive 
polisher provide uniform polish. 
New parboiling equipments attach
ed with milling plant operate faster 
and steaming of paddy in hot water 
tanks is complete within four hours 
instead of two days in the traditio
nal parboiling system, which causes 
disagreeable odour and colour to 
parboiled rice.-- --- -
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Cost-benefit of Modernization 

By now it has been established 
beyond doubt that mJdernization 
in rice industry is not only desirable 
but also economically feasible. 

The average productivity of 
paddy per hectare is about 1·20 
tonne and the marketable surplus 
is about 35%. At this rate of pro
duction and marketable surplus a 
mill of four tonne per hour capa
city would require about 56,400 
hectares, under paddy to feed itself. 
It has been calculated that in a dis
trict like Thanjavur where the ave
rage size of holding is about 1·9 
hectares and paddy occupies about 
84% of the gross cropped area, a 
modern mill of four tonne per hour 
capacity should contact about 
2,66,000 farmers. But when the 
high yielding varieties are extensi
vely grown, this modern mill would 
require . only 5,288 hectares, i.e., 
one·tenth of the previous area to 
feed itself. -·'fhe implications of the 
reduction of the feeding area can 
be felt in several ways. This will 
reduce the transport and adminis
trative cost of procurement to the 
minimum and will also help in the 
better integration of production 
and processing of paddy9. 

The Modern Mill at Tiruvarur 
(Tamil Nadu) had invested Rs. 2·59 
lakh in mechanical driers and seal· 
pers. The mechanical driers wil1 
be able to save the losses which 
occur due to drying in open yards 
and also improve the quality of rice 
which is reflected in higher prices 
for rice. This would give a net 
gain of Rs. 4 per tonne of paddy 
dried, after accounting for all the 
costs. For a quantity of 23,000 
tonnes of paddy which can be 
handled in a year by this mill, the 
net gains will amount to Rs. 92,000. 
At this rate of net sains the invest-



TABLE I 

Comparative Recot•ery of Rice and By -Products from Huller, 

Sheller and Modern Rice Mills 6 

Particulars 

J. Yield of 
headrice 

2. Yield of 
by - products 

3. Quality of 
head rice 

4. Quality of 
by - products 

Huller Mill Sheller Mill 

65% 65-68% 

Mixture of hush, Bran 5% 
broken & Broken 2% 
bran 35% Hush 25-28% 

Contains about 
20% brokens 

Contain 
10-15% 
brokens 

Modern Mill 

68-72% 

Bran 4% 
Broken 2% 
Germs 2% 
Hush 20-24% 

Contains 
les& than S% 
brokens 

Not usable 
for human 
consumption 

Some- what usa- By- products of 
ble for human higher value 
consumption 

TAQLE II 

Comparative Recovery of Sheller and Modern 

Rice Mill in Madhya Pradesh 7 

•.. - ........ _,..I -- il!i .. 

Particulars 

Recovery of headrice 

, ,, ·~roken 

" , Bran 

, , Germs 

Sheller Mill 
(%) 

62•96 

3•65 

s·ot 

. 2 I .. ! . . 1.. .• I ..• _Ji 

Total 71·62 

20~ 

.a 

.. ... ... 

Modern Mills 
(%) 

66•05 

2•90 

4"95 

1•94 

75•84 

I 

Difference 
(%) 

+3•09 

-0·75 

-0·06 

+1•94 

& ••• £ •. .• • · · ~ '-' · 



CHART I 

Modernization in the Paddy Rice System 8 

Paddy Production 

1. Enhancement of Productivity and Production 
2. Standardization of Variety 
3. Harvesting at Right Time 
4. Threshing - Modernization 
5. Increasing Share of Rice Mills 

.-----------------------------
I. Procurement System 

2. Transport 

3. Pre-cleaning 

4. Isolation of Varieties 

l 
Storage 

l. A voidance of Losses 
2. Convenient Handling 

Mechanical Drying 

1. Control of Moisture 

I 

Processing of 
bran oil 

I I 
Modern Milling 

1. Efficient Outturn Ratio 
2. Quality Product and By-product 
3. Packaging 
4. Storage 
5. Bulk Transport 

I I 
Open market for I Distribution of 
Distribution of Rice Rice from Govern

ment Levy 

. ___ l. ___ _ 

j Consumer Preferences I 
203 



ment of Rs. 2·59 lakh can be reco
vered in a period of 3! years (using 
capital budgeting technique) 1 0 • 

Similar calculations were made 
for silo storage system also. The 
investment in this case was Rs 24·49 
lakh. Here it is contended that at 
this cost, the silo storage system is 
not economical. Of late it is learnt 
that the same capacity silos can 
be construted at a cast of Rs. 15 
lakh which is justified in the light 
of the savings of the losses. When 
the system of modernization is con
sidered in its totality, the invest
ment of Rs. 24·49 lakh in silos is 
justified. 11 

Based upon the data collected 
from the Modem Mill at Tiruvarur, 
it is estimated the excess recovery 
will be about 4·4% of head rice 
and four percent of germs; even
though the yielq of brokens is 
reduced by 1·5%. The investment 
in the rice milling machinery alone 
was Rs. 4·67lakh. If the modern 
mill operates to its full capacity, 
the excess recovery will amount to 
Rs. 4·42 lakh. If we consider the 
present value of Rs. 4·42 lakh for 
a period of ten years (i. e. the life 
of the machinery) the investment is 
justified. In fact, the investment of 
Rs. 4·67 lakh can be recovered in a 
period of 2! yearsl 2 • 

The outturn of Modern Rice 
Mill at Raipur was compared with 
the average outturn of 28 randomly 
selected sheller rice mi11s in Raipur
Bilaspur districts and it was found 
that the modern mill yielded an ex
cess recovery of 4·22% of headrice 
and by-products. (Refer to Table 2) 
These sheller rice mills on an ave:. 
rage . utiJized 53% of this rated 
capacity. It is said that the cost 
of modernizing a one - tonne - per -
hour - sheller - rice - mill will be Rs. 
50,000 by way of fixed investment 

and Rs. 21,000 by way of running 
expenses. It is proved that the 
excess recovery of 4·22% of head 
rice and by-products will justify the 
investment needed for moderniza~ 
tion. ln other words; if we charge 
and interest and depreciation of 
1 0% each on the fixed investment 
of · Rs. 50,000, the per year total 
cost will be Rs. 31,000. The ex
cess recovery alone amounted to 
3-5 times the ·cost in monetary 
terms. 13 

In another survey in Andhra Pra
desh, it was seen that the sheller 
rice mills utilized on an average 
only 20% of their rated capacity. 
A conservative excess recovery of 
just one percent of headrice was 
assumed. Here, it is observed that 
the modernization proposals seem 
to be feasible once the mills can 
start utilizing more of their rated 
capacity. 14 

Pace of Development in 
Modernization 

On the recommendations of the 
Ford Foundation team, seven mod
ern rice mills have already been 
established at Tiruvarur in Madras 
State, Tadepalligudem in Anhra 
Pradesh, Raipur in Madhya Pradesh, 
Baragarh in Orissa, Memari in West 
Bengal, Bikramganj in Bihar and 
Mandya in Mysore State. 

The emergence of Food Corpo
ration of India added new dimen
sions in the modernization Program
me. Food Corporation of Jndia 
has already established 24 modern 
rice mills of four tonne per hour 
paddy processing capacity and may 
set up another 25 of the same capa
city in the ne:Xt five years. Besides, 
Fourth Five Year Plan has also 
made a provision to set up 200 
modern rice mills of two tonne per 
hour capacity and another 100 
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modern rice mills of one tonne per 
hour capacity in the cooperative 
sector. It has also been proposed 
to modernize 200 existing coopera
tive rice mills. 1 5 

In addition, towards manufacture 
of modern rice milling equipments, 
Government of India has decided 
to license three manufacturing units 
in the country - Dandekar Bros. 
Ltd., of Bombay, Damodar Enterp
rise at Calcutta and Binny Engineer
ing Works Ltd., Madras to manu
facture 600 modern rice processing 
units per year in collaboration 
with Satake and Kyowa Enginee
ring works of Japan and Schule of 
West Germany. Jt is also proposed 
to encourage existing manufactures 
to produce modern equipments and 
develop small scale anciUiary units 
to undertake manufacturing of com
ponents for assembling units. 

Research Programme in 

Modernization 

To provide momentum to the 
modernization programme in the 
country, intensive research activities 
arc being carried out by the Indian 
Institute of Technology at Kharag
pur and Central Food Technologi
cal Research Institute at Mysore. 
In the Indian Institute of Techno
logy at Kharagpur. the scholars 
engaged in active research, have 
designed experimental components 
"which throw off husk only and 
retain rice intact without any loss". 
A chamber has also been designed, 
which is artificially heated to find 
out climatic conditions conducive to 
the quick growth of paddy of maxi
mum size possible. Artificial mois
ture is also gassed into the cham
ber. Experiments are also being 
conducted to find suitable soil 
quality besides " fertilizing the soil 

by a system of pumping by air in to 
it."l6 

Besides, the research develop
ment and training of technical per
sonnel, liT Kharagpur has started 
a short term course in rice Engineer
ing with the financial support of 
Ford Foundation. 

Simultaneously, Central Food 
Technological Research Institute at 
Mysore has also drawn a program
me for the development and manu
facturing of vital components of 
rice mills to substitute the 
existing parts in the traditional rice 
mills. These are "rubber roll 
shellers, paddy cleaners and the unit 
for inactivation of liabse in rice 
bran to prevent the development of 
rancidity." 

In case of parboiling methods, 
research activities are being carried 
out at two centres in India viz. 
CFTRI at Mysore and Jadavpur 
University at Calcutta. Researchers 
at these Institutes have devised a 
modern process to eliminate the 
defects of traditional parboiling 
processes. Realising the impor
tance of modernizing the rice mill
ing industry, group working in the 
Faculty for Management in Agricul
ture and Cooperatives in the Indian 
Institute of Management, at Ahme
dabad, undertook research studies 
in the paddy rice system in India. 
Two research studies entitled "Mo
dernization in Paddy Rice System" 
and ''Under-utilization in Seller 
Rice Mills" present comprehen
sive account of the rice milling in 
India, focus attention on compari
tive economic advantages of mod
ern rice mills over traditional mills 
and problems confronting this in
dustry. The Institute also organised 
a seminar on " Modernization in 
Rice Industry" to create greater 
awareness among the policy makers 
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and the people engaged in the 
industry towards the need for mod
ernization. 

Issues in Modernization 

While it is economically sound 
for the millers to go in for moderni
zation, the Government will have 
to perform a catalytic role for 
speeding up the process, The 
following issues need attention : 

1. Some sort of vertical inte
gration is necessary among the 
paddy producers, millers and con
sumers. Probably the tradition set 
up by the Tanjore Co-operative 
Marketing Federation will be an 
example to build up a facilitative 
relationship between paddy produ
cers and millers, where a share of 
increased gains due to moderni
zation is being passed on to the 
paddy producers. 

2. What should be the role of 
the Government in the moderniza
tion programme ? They can enforce 
a strict quality control, adopt a 
discriminative licensing policy, 
allow concessions in their taxation 
policy for modern mills and 
can provide subsidies and other 
incentives, which will encourage 
modernization at a faster rate. 

3. Often it has been said that 
the hullers should be scrapped, 
but none has thought of an effec
tive alternative. The marketable 
surplus of paddy is estimated to be 
about 34-40% of the production, 
which enters the market and milled 
by the shellers and modern rice 
mills. The rest, 60-65% of the 
production retained by the produ
cers for seed and consumption 
purposes. A major portion of this 
is . milled in small lots by the far
mers in the huller mills which are 

located even in small villages. The 
sheller and modern rice mills will 
not be able to handle such small 
lots on custom basis. So, the 
hardship caused to them by the 
scrapping of hullers can be well 
imagined. Probably it is nece
ssary that some sort of moderniza
tion is attemped for hullers also, 
as is being done in Japan. 

4. With the increase in paddy 
productivity should one go for 
mills of large capacity or not? 
This again depends upon the area 
a mill can successfully tackle. 
Linked with the size is the problem 
oflocation also. A large number of 
traditional mills are already inexis
tence in paddy producing regions. 
In many a places the mills were set 
up based on some other criteria as 
in Srikakulam district of Andhra 
Pradesh. Even though the paddy 
production does not support the 
number of rice mills in this district, 
they have been thriving upon the 
supply of paddy from the adjoining 
districts of Orissa State prior to . 
the formation of food zones. 

5. Modernization programme 
needs fairly huge investment. An 
huller mill costs Rs. 3,000 - Rs. 
5,000, which can be easily managed 
by an individual. A sheller mill 
of one tonne per hour capacity will 
cost about Rs. one lakh for which 
the unorganised financial agencies 
will come forward. But a modern 
rice mill of 2 tonne per hour 
capacity with mechanical drying 
and silo storage facilities will cost 
about Rs. 15 to Rs. 20 lakh. In 
this case the question of financial 
assistance arises. Some of the 
existing organised financial agencies 
like Agricultural Finance Corpora
tion, Commercial Banks and Natio
nal Co-operative Development 
Corporation may be able to take 



up financing the modernization 
programme. 

6. On an average the existing 
mills operate only about 50 per cent 
of their installed capacity. This 
may be due to the seasonal nature 
of the industry where the inventory 
costs may outstrip the off season 
milling revenue under the existing 
market conditions. In our surveys 
we were surprised to note that the 
utilization of the rated capacity 
was more in single paddy crop 
areas than in double paddy crop 
areas. But this under - utilization 
has much implication while plan
ning for new milis. It may be 
ideal to plan for new mills based 

on the utilization of rated capacity 
than the rated capacity itself. 

7. Modernization makes the 
paddy processing a technical job. 
This needs the right type of quali
fied and trained persons. This 
aspect also needs much attention in 
terms of developing facitilities for 
training the required manpower. 

Concluding, therefore, moderni
zation programme in rice milling 
industry has already been accelera
ted through various measures 
undertaken by Government and 
institutions. However, there is 
urgent need to give modernization 
programme a high National priority. 
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AN ERA OF NEW FARMING! 

CHANDAR DHAR SHARMA 

Editor cum Information Officer, U. P, Agricultural Universit)', Pantnagar 

The farming of to-day is much 
different from that of yester years. 
Gone are the days when one would 

·just stir the soil and sow the con
ventional crops in the conventional 
season and just forget aU about 
that. It is no more so ! Now it is 
an era of farming with altogether 
different requirement, different nor
ms and different methodology. The 
new farming has no respect for the 
traditional inhibitions and conven
tional crops either. Now the 
crops could be grown out of the 
conventional seasons and conven
tional practices could be discarded 
in favour of new ones. Traditional 
practics could he bade good bye. 
This new agriculture is both fascina
ting and revolutionary. 

Growing crops out of season 

The plant breeders have now 
developed such hybrids and varie
ties and agronomists and other area 
specialists such methodology that 
now many of the crops could be 
grown out of conventional seasons. 
As for instance, maize millets urd 
lobia and moong, the traditionally 
kharif crops could now be grown 

in summer too in areas of assured 
irrigation and not so aggressive heat. 
The farmers, thus, need no more 
leave their fields fallow after rabi. 
They can now take an extra crop 
suited to their area. The varieties 
suitable for summer planting are 
now known. These are: Lobia -
Pusa Phalguni; Urd- T-9; Moong
T1 , Pusa Baisakhi and T-44; Maize
Ganga- 3 and G-5; Jowar- CSH-1 
and Swarna; Bajra - Hybrid - and 
D- 174. 

Growing unconventional crops 

Quite a few new crops too have 
since appeared on the scene. Of 
these, soyabean and sugarbeet are 
the most promising. Soyahean: With 
40 per cent protein, soyabean is the 
richest gourde of vegetable protein. 
It could be an effective weapon in 
our war against protein hunger. (t 
has particular importance for a 
countrv like ours where the bulk of 
the population is vegetarian. 

Soyabean has already made in
roads in some areas. In Tarai area 
of U. P., in particular it now finds 
prominent place in cropping s.chcd -
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Soyabean to fight Chronic Protein Hunger 

ules of many a farmer. They are 
now even taking two crops of soya
bean-one in the conventional 
kharif sea. on and the other in 
summer. 

The major work on various asp
ects of soyabean has been done at 
the U. P. Agricultural University, 
Pantnagar. As a result of trial 
with large volume of exotic and 
indigenous material, the University 
has now identified varieties suitable 
for cultivation in the main kharif 
season as also in summer. Bragg, 

Lee, Hardee and Clark- 63 have 
been found to be the most uitable 
varieties for cultivation in kharif. 
Of these, Bragg- a medium matu
rity variety with yield potential of 
about 35-40 quintals per hectare 
excels others. Whereas, Hark, Haro
soy, Adelphia and Mer!t have been 
found to be ideal for summer 
culture. 

Often , 1t 1s enquired as to what 
are the immediate sources for its 
utilization. For the benefit of these 
people, it may be stated that 
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there is already great demand for 
oyabean. Every year, the Govern

ment oflndia has to spend valuable 
foreign exchange to import soya bean 
seed and oil for industry , particu
larly the antibiotic, vanaspati, baby 
food and protein food industries. 
Sugarbeet : The story of sugarbeet 
which is just seeking to emerge on 
the cene of Indian agriculture is 
quite fascinating. It is a tudy of 
the stuggle of the two crop for the 
top place. In the political parlance, 
it could be said to be a struggle 

between a traditionalist and a re
volutionary. 

Sugarcane, as they say, i a lazy 
man's crop. With the coming up 
of a wide array of new high yield
ing hybrids and varieties of wheat , 
paddy, maize and millets, the grower, 
particularly in the North, is quite 
bitter about the sluggish sugar
cane that takes almost a year 
to turn out a meagre yield and 
no handsome return either. The 
crop 1 no more that weet, he 

Sugarbeet is the only answer to the sugar industry of tlze North 
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often complains! Many growers 
have already abandoned sugarcane 
cultivation altogether whereas many 
others are thinking seriously to do 
the same. But it is no healthy 
trend, particularly in a State like 
Uttar Pradesh where sugar consti
tutes the biggest industry-employing 
directly and indirectly hundreds and 
thousands of people. All the same 
the farmers connot be forced to 
grow an unremunerative crop. A 
ticklist problem, indeed ! 

A problem for which administra
tiors have still no answer, the scien
tists at Pantnagar have found out 
one. They recommend cultivation 
of sugarbeet which promises almost 
one-and-a half times sugar per hec
tare in less than half the time as 
sugarcane, Not only this. sugar
beet cultivation also allows for an 
extra grain crop, maize, millets or 
paddy in kharif. It is in this back
ground and with this promise that 
sugarbeet is entering the scene of 
Indian agriculture. 

The trials at Pantnagar have re
vealed HeJleshog-26740, U.S.H-7, 
U.S.H.-8, U.S .H.-9, G.W.H.-14, 
Magnapoly and Big Triplex as the 
varieties suitable for cultivation in 
the North. Of these, the former 
variety with a yield potential of 
about 700 quintals per hectare has 
been found to be the most promi
sing. 

This is not all about the new far
ming. It has many other fascets 
too. As for instance, the concept 
of relay farming provides for con
tinuous cropping with virtually no 
respite to the tiller or the soil. It 
has a very tight schedule but all 
the same quite a fabulous return 
also. There are many other ingen
ious recommendations which far
mers could adopt with advan
tage. 

This new farming certainly marks 
the beginning of a new era-an era · 
of hope and progress. 
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WEED CONTROL AS A TOOL lN 

SOIL-MOISTURE AND NUTRIENT 

CONSERVATION 

C. B. KURDlKERI, B.Sc. (Agri.) L.L.B., 

l11structur in Agrunomy, Agriculturclf College, Dlzanvar - 5 

B. S. NADAGOWDAR, B.Sc. (Agri.) Hons., 

Instructor in Crop Production, Agricultural College. 
Hebbal, ·Bang afore - 24 

Dr. M. M. HOSAMANl, M.Sl:., Ph.D., 

Assistant Professor of Agronomy, Agricultural College, Dharwar - 5 

Dr. K. KRlSHNAMURTHY, B.Sl:., (Agri.) 
Associate lARl Ph.D., (Reading) 

Professor of Agronomy*, College of Agriculture, Dharwar • 5 

In arid farming, specially the as
pect of soil and water conservation 
forms the very basis of agricultural 
production, This indeed can hard
ly be denied with wake of recurring 
droughts in the country. In such a 
programme of soil and water con
servation, weed control forms one 
of the cardinal principles, as the 
weeds share soil-moisture and 
nutrients denying the lawful right 
of the crops to flourish. In most 
areas of India, to conserve soil and 

water, too much dependence on 
bunding alone is being placed. 
But, as per Cox and Jackson (1942) 
weeds are second to soil erosion in 
the national losses of agriculture. 
The extent of damage depends 
upon the nature of weeds, their 
stand, host crop, other biotic and 
edaphic factors. The actual 
annual loss caused by weeds is 
estimated to be 500 million dollars 
in U. S. A. alone (Ennis, 1955). 
ln view of this, during these days 

* Division of Agronomy, College of Agriculture, Dharwar. 
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the science of weed control is gain
ing tempo. 

Somehow, the weeds generally 
escape notice when they are too 
small. The losses caused by weeds 
can be mainly attributed due to 
their uncontrolled growth which 
depletes the soi1-moisture and nu
trients from the cultivable lands. 
Any effort, therefore, in the direc
tion of checking or minimising the 
depletion of soil-moisture and 
nutrients through control of weeds 
would go a long way in improving 
the Agricultural technology and 
thereby increased agricultural pro
duction. In as much as the weeds 
cover the bare soil and protect the 
land from the beating action of the 
rain, thus preventing soil-erosion, 
they are desirable in such uncu1ti
vated areas such as forests. Never
theless, provided there is adequate 
soil-moisture, conditions in India 
are suitable for plant growth at any 
time of the year. This means that 
Indian agriculture is vulnerable to 
weeds and since soil-fertility levels 
are not high, weeds tend to be 
more harmful in crop fields. In 
this paper efforts are made to 
review weed control and the aspects 
of crop losses caused due to weeds 
by way of depletion of soil-moisture 
and nutrients as it has a direct 
bearing on soil and moisture con
servation. 

Erosion control and conservation of 
soil through weed control 

Development of improved me
thods of weed control greatly 
enhance the practicability of mini~ 
mum tillage in crop production 
(Ennis Jr. et al.. 1965). The use of 
herbicides coupled with minimum 
tillage is said to improve soil struc
ture, increase moisture penetration, 
reduce water run-off and evapora
tion and the soil losses by water 

and wind erosion. The mmtmum 
tillage along with herbicides arc 
reported to show an increasing 
promise in fallow years of crop 
rotations. The reports of large 
scale adoption of herbicides along 
with minimum tillage by Bowers 
(1960) in Hlinois, Schaller (1960) in 
Iowa, Hanson and Robertson (1960) 
in Michigan, Blake (1960) in Minni
sota, Jones (1960) in South-East 
and Gamble (1960) in the Great 
Plains, support the statement of 
Ennis Jr. et al., (loc. cit.). 

Extent of Soil-moisture depletion 
by weeds 

In the present context of larger 
area under rainfed condition in our 
country, the need for conserving 
soil-moisture for successful crop 
production through every means 
need not be over emphasized. As 
weeds compete with crop for mois~ 
ture, timely control of weeds form 
one of the important methods of 
soil-moisture conservation. 

Nijhawan (1944) stated that by 
keeping the land weed free it was 
possible to save 300 to 500 tons of 
water in an acre of soil upto the 
depth of six feet. While Robins et 
al., (1952) has mentioned that 
fields infested with wild oats, 
wild mustard and wild raddish 
or other weeds, reduced the yields, 
chiefly because of use of water by 
weeds. The water requirements of 
rageweed (Ambrosia species) is 
about three times that of millets 
and lambs quarter (Chenopodium 
album), twice as much of feterita 
(sorghum) and yellow mustard 
( Brassica campestris) and as much 
as four times of well developed oat 
plants. Pathak (1958) observed 
that soil-moisture to a depth of 
18 inches was highest (20%) for the 
cultivated but weed free plot and 
lowest in cultivated plots (18%) 
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while it was !intermediate (19%) in 
2, 4-D · sprayed plots. Hosamani 
(1966) pointed out that the evapo
transpiration losses are nearly 
double when the onion plots were 
infested with weeds as compared 
to the weed free crop. The daily 
Joss of soil-moisture from 0 to 45 
em depth in onion plots with weeds 
was 1·35 mm per day, whereas, it 
was only 0·68 mm per day from a 
weed free plot during the same 
stage of the crop. It may be in
ferred that moisture lost by evapo
transpiration through weeds is often 
much greater than that lost by 
evaporation. surface run-off or deep 
seepage. By avoding water losses 
by transpiration through weeds by 
clean cultivation, crop production 
could be increased from 10 to 25 
percent (Arakeri et el., 1959). 
Under dry farming conditions, at 
Sholapur, the transpiration coeffici
ents at flowering stage of some 
weeds were - 556 for Ischaemum 
pi/osum, (Kunda), 813 for Cynodon 
dact_vlon (hariyali), 1 108 for Tep
rosin prepurea, and 1402 for Tridax 
procwnbus while it was only 427·7 
for sorghum and 369·9 for bajra 
(Kanitkar et a/., 1960). 

Finnel (1960) studying the various 
factors of water accumulation in 
different crops has stated that weed 
growth generally depressed mois
ture accumulation particularly in 
Northern and Southern areas of 
the Great Plains States of U. S. A. 
He obtained highly significant nega
tive correlations between weed 
growth and moisture accumulation 
in all the crops he studied viz., 
wheat, oat barley and sorghum. 
The soil-moisture extraction pattern 
of different weeds as reported by 
Davis et a/., (1965) - Cocklbur 
grew to a depth of four feet, had a 
root system width of 14 ft>et and 
soil-moisture extraction profile area 
of 44 square feet. According to 

Bodade ( 1965) every tonne of weeds 
removes three inches of rainfall 
which is sufficient to stunt the 
~;rowth of the crop for want of soil
moisture. 

Extent of depletion of plant 

nutrients by weeds 

The deficiency of nutrients in. the 
soil is one of the major factors 
limiting crop production. Since, 
weeds have a strong and a more 
extensive root system, they grow 
vigorously depleting the available 
nutrients in the soil faster than the 
crop. 

Asana (1951) obtained reduced 
wheat yields to the extent of five 
mds. due to the growth of un
checked weeds which used as much 
as 17 lbs of nitrogen per acre. One 
plant of common yellow masturd 
( Brassica campestrius) removed 
twice as much nitrogen, twice as 
much P 20 5 and four times as much 
K2 0 required that for oat plant 
(Robbins el a/., (1952). Thakur 
and Negi (1954) observed that 
Nilkalami (Ipomea pestigradis. L) 
depleted the soil 30 Jbs. of nitrogen 
per acre. Frank and Grigs (19-59) 
noticed that Chinopodium album 
utili~ed nitrogenous manures in a 
better way than peas. In potato 
crop the weeds removed 63,11 and 
87 kg. of nitrogen, P 20 5 and K 20 
per hectare at Delhi (Divekar, 
1 965). The unchecked weed growth 
for three months in onion crop 
depleted the soil 77 kg. N, 19 kg. 
P 11 0 5 and 77 kg. K 20 per hectare 
at Delhi (Hosamani, 1966). Singh 
and Tomer (1966) observed that in 
fodder sorghum in Agra, weeds 
removed on an average 2·14 kg. of 
nitrogen and 6·87 kg. P 20 5 per 
hectare. 
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Extent of losses in yield due to 
weeds 

The extent of damage due to 
weeds, vary a great deal depending 
on the composition and the in tensity 
of weed population, associated 
crop, climatic conditions, fertility 
status of the soil etc. 

Under the conditions of limited 
rainfall, at Hays, one weed for 
each three feet of sorghum row 
spaced 20 inches apart, prevented 
grain production. And under more 
favourable moisture conditions, one 
weed for every two feet apart 
reduced the sorghum yields by 
more than 50 per cent (Phillips, 
1960). At Nebraska, Burnside 
(1967) observed that each 50 lbs of 
weeds (dry) was equivalent to one 
bushel of grain. In India too, 
Verma and Bharadwaj (1963) have 
reported that losses in different 
crops range from 5 to 50 per cent 
due to weeds alone. All the losses 
enumerated above are mostly due 
to the depletion of soil-moisture 
and plant nutrients by weeds. 

E.\:tent of gain in yield due to 
weed control 

Korsmo (1930) on the basis of 
3,554 experiments conducted in 
Europe, concluded that weed con
trol in different crops by different 
methods increased the yields by 
21 percent. Moore (1960) quoted 
Day who estimated that the profit 
derived from weed control research 
in elevan Western States of U.S.A. 
was 700 million dollars. An 
estimated increased income by con
trol of weeds from wheat, oat 
barley, pea, sugar beat, hay crops 
and flax were 44, 6, 18, 8, 6, 4 and 
3 million dollars respectively. In 
potato a net profit of Rs. 514 per 
acre was obtained in Punjab by 

control of weeds through herbicides 
(Verma and Bharadwaj, 1953). 
Similarly, in case of cotton, a 
maximum yield of 13.1 md. of 
kapas per acre ( 132 per cent higher 
than control) was obtained (Verma 
and Bharadwaj, loc. cit.). At 
I.A.R.L New Delhi, weed control 
in sugarcane with herbicides in 
combination with cultural practices 
gave 51 percent increased yields 
over unweeded plot, resulting in a 
net profit of Rs. 450.86 per acre 
(Verma and Bharadwaj, Joe. cit.). 
Due to successful control of weeds 
in rice at Bhubaneswar, Sahu and 
Jena ( 1968) obtained a net profit of 
Rs. 486.84 per acre. 

Summary 

Under rainfed conditions con
servatjon of soil-moisture and nutri
ents forms the most important 
aspects of agricultural production. 
Weeds through their strong and a 
more extensive root system grow 
faster than the crop, depleting the 
stored soil-moisture and nutrients. 
Every effort to conserve the soil
moisture and nutrients by way of 
weed control is self-rewarded as 
evinced by the increased crop 
yields and net profits. Weed con
trol greatly enhances the practi
cality of minimum tillage, which in 
tum helps conserving moisture. 
Keeping the land weed free it is 
possible to save 300 to 500 tons of 
water (upto six feet) per acre. 
Besides, nutrients as much as 60 lbs 
of nitrogen per acre could be saved 
in the weed free plots. Thus, it 
may be equated that each 50 lb of 
dry weight of weeds is equivalent 
to one bushel of grains. And crop 
Josses ranging from 5 to 50 per
cent due to weeds can be saved if 
weeds are removed and soil-mois
ture and nutrients conserved 
thereby. 
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REGULATION OF 

MARKETS IN 

UTTAR PRADESH 

RAM KRISHAN, 

Director of Agriculture, 
Uttar Pradesh 

The recent break through in 
Agricultural Production has already 
highlighted various problems in the 
field of marketing of agriculture 
produce. These problems of 
assembling, processing, grading and 
standardization, storage, transport 
and distribution of surplus agricul
tural produce are bound to grow 
more serious, unless remedial 
action is taken to organize market
ing on a sound basis, so as to meet 
the challenge of over production 
bringing in its wake new problems 
which must be solved. 

2. The present conditions obtain
ed in the agricultural markets are 
very unfavourable to the cultivator 
who has to pay innumerable 
charges, levies and exactions in 
cash as well as in kind without 
having any say in the disposal of 
this produce. The existing mar
keting system is a cobweb of mal
practices which bas reduced the 
producer-seller to the status of a 

silent and helpless spectator of his 
own fleecing due to the prevelance 
of exhorbitant and unauthorized 
market charges and fraudulent 
practices including under-weigh
ment through manipulation of 
scales and use of defective weights. 
It is estimated that out of Rs. 100 
paid by the consumer of agricul
tural produce, the produce-seller 
hardly gets Rs. 71.60 in wheat, 
Rs. 65.00 in barley, Rs, 76.80 in 
linseed, Rs. 74.00 in groundnut and 
between Rs. 40 and 50 in different 
fruits and vegetables. In view of 
the above position and considering 
the fact that there can hardly be 
any incentive to the producer
seller for increasing agricultural 
production unless there is improve
ment in the marketting of his 
produce, 'U. P. Krishi Utpadan 
Mandi Adhiniyam ' was enacted in 
Uttar Pradesh in November 1964. 

3. There are about 250 main 
assembling markets in the State. 
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ot these, 78 main markets have so 
far been regulated under the afore
said Adhiniyam. Notifications 
declaring the intention of Govern
ment to regulate sale and purchase 
of agricultural produce have also 
recently been issued in respect or 
101 other markets and it is pro
posed to cover all the 250 main 
markets during the current year 
itself. 

4. In accordance with the pro
visions of the Adhiniyam, the 
market committees of the regulated 
markets, are charged with the 
responsibility of ensuring a remu
nerative price for the produceF
seller and a fair deal in disposal of 
his produce in the market, to 
create orderly marketing conditions 
in the markets and to provide for 
the consumer the desired standards 
of produce at reasonable price. For 
the purpose, it is of utmost im
portance for these ' Market Com
mittees ' to construct their own 
market yards having suitable auction 
floors and auction halls, grading 
halls with necessary cleaning 
arrangements and grading facility, 
proper godowns, parking place for 
carts/trucks, cattle sheds, water 
troughs, a rest house, fair price 
shops for agricultural inputs like 
insectisides, seed, fertilizers and 
impl~ments etc. Consumer goods, 
buildmg material, arrangement for 
dissemination of information rela
ting to market prices and stocks 
etc., space for the premesis for 
traders, transport agencies, banks, 
post offices, railway siding etc. In 
the new context of increasing agri
cultural production it would be 
necessary to establish new markets 
for fruits and vegetables, to provide 
a net wprk of cold storages and 
processing factories and to plan 
out all our programmes for mee
ting the challenges of growing sur
pluses. 

5. The market committees of the 
markets regulated so far have been 
facing resistance from the traders, 
vested interests and in the absence 
of properly developed market yards 
are failing in their duty of exerci
sing proper supervision and control 
over the disposal of agricultural 
produce. They are faced with the 
difficulty of obtaining land at 
reasonable prices as also of the 
huge investment required for the 
purpose. lt is high time that the 
Central/State Government should 
come forward to provide adequate 
loans either from their own resour
ces or through agricultural refinance 
corporation and other banking 
institutions, in which case Govern
ment may come forward as surety. 
The feasibility of making Govern
ment purchases through the media 
of market committees at prevailing 
market rates, of having uniform 
rates, specification, of avoiding 
duplication in matters relating to 
licensing products and maintenance 
of records under the ' Adhiniyam ' 
and the Essential Commoditing Act 
1955 needs to be examined on the 
priority basis, by the State and 
Central Government. The need 
for strengthing and streamlining the 
State Agricultural marketing Orga
nization for meeting the growing 
challenges with which this orga
nization is faced, in giving timely, 
effective and proper guidance to a 
large number of non-official bodies 
as also supervision of their work, 
is urgent and deserves considera
tion. 

6. Last but not the least impor· 
tant is the exercising of restraint by 
the market committees themselves 
in the utilization of their surplus 
funds for purposes other than those 
for tb.e construction of their own 
market yards and for the provision 
of other facilities for the benefit of 
producers. It is very neceEJsary for 
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them to plug ali hoies to avoid 
frittering away of their resources 
which are yet meagre and which 
must be built up, as expeditiously 
as possible. Market committees if 
properly run can be a great boon for 
the uplift of farmers by constructing 
modern market yards wHh necessary 
amenities and facilities, roads, 
small bridges, culverts, warehouses, 
cold storages, processing units etc. 
and by providing facilities of agri
cultural education through litera
ture, films, slides shows etc. one 
thing good about them is that they 
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are their own organizations run for 
their own welfare. It is heartening 
that the Agriculture Department of 
the State is making strides to 
achieve the desired objective in the 
sphere of agricultural marketing 
under the scheme for regulation of 
markets. Our goal is distant, 
journey full of ordeals and heavy 
financial outlay present a challange 
to our progress yet a sincere effort 
will not go in vain and the future 
will herald a new era in this 
direction. 
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Background 

Until very recent years, grain 
storage in India was not defined 
as a problem. Farmers stored for 
their family needs in underground 
pits lined with twisted ropes of 
straw or with bricks or with woven 
reed mats on which cow dung was 
plastered and dried. Other farmers 
used large earthen vessels or brick 
and mud bins built into their house. 
Large jute bags stacked in one 
room was also a common sight. 
However, many of the traditional 
systems are inconvenieut from a 
materials handling stand point and 
lack the design features needed to 
preserve high quality in the diffe
rent food gralns. Research investi
gations h~ve documented severe 

waste to food-grains caused by 
insects, rodents, mold, theft and 
even birds before and after storage. 
This was graphically summarized in 
1969 by H. J. Barre (Ref. 1) 
when he pointed out India's 
annual food grain requirement was 
about 100 million tons, during 
1965-66 when production was 10 
percent short of the amount needed 
due to severe drought conditions. 
His study revealed that, if unneces
sary losses could have been avoided 
by using advanced handling and 
storage practices, the food grain 
production in India would have 
been adequate even during years of 
drought. 

The recent trend to grow high 
yielding variety (H YV) cereal crops 
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bas changed traditional storage 
patterns. Most production areas 
are yet unprepared to dry and ade
quately store this new abundance. 
Generally farmers who traditionally 
borrow money at high interest rates 
to plant their crop, must sell at 
harvest time to have money enough 
to pay their debts, keeping only 
enough grain for family needs. 
However, times are changing! Bank 
credit is more available at lower 
interest rates ; the market prices 
have fluctuated and tend to bottom 
out at harvest time with higher 
prices four to six months later ; 
some money sources are advancing 
loans on stored grain ; most impor
tant, the technology and techniques 
for keeping quality in stored grain 
has advanced to a point where 
storage losses are unnecessary and 
can be prevented. 

Storage Needs are Changing 

In addition to the traditional 
family food storage requirement 
there now appears to be a trend 
toward commercial grain storage 
both by individual farmers and 
and collectively in local villages. 
Indications are that this new interest 
is brought about; first because 
improved storage structut:es have 
been designed and are available; 
second, effective techniques for 
fumigation have been recommen
ded ; third, credit has become more 
available; and fourth, in addition 
to a literacy increase the better 
market reporting and other com
munication facilities have stimulated 
an awareness to the advantages for 
storage. 

Need for Economic Research 

One urgent plea for better 
storage programs is that an aware
ness must be created for effective 
research directed at storage pro-
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blems. While we have limited 
positive results obtained from ex
periments conducted on different 
type storage facilities, little is 
known about traditional village 
grain storage practices. Questions 
still unanswered that need resear
ching are many, for example 
(Ref. 2): 

1. How much foodgrains of the 
different types does the 
average farmer store, and for 
what purposes? 

2. What is the actual economic 
loss of damaged foodgrains 
to the farmer over a one year 
period? 

3. How much will a farmer 
spend on protecting food
grains against pest-caused 
losses and how much should 
be spent? 

4. What food commodities other 
than the foodgrains need pro
tection, and how do the 
problems of foodgrain storage 
relate to the storage of these 
foods? 

5. Hew do the indigenous storage 
methods compare with the 
recently developed grain 
storage practices in effective
ness? 

6. Will a farmer store more of 
his grain at harvest time if he 
has adequate farm storage 
facilities ? 

7. How would farm loans using 
stored grain as mortgage 
security, influence the amount 
of grain stored on farms? 



Present State-of-the-Art 

There are a number of Institu
tions and Agricultural Universities 
working on grain storage research 
in India. Most of these are listed 
in the end of the article. Conside
rable research has been done and 
reported for the control of storage 
insects and mold. Some attention 
has been given to large storage struc
tures or elevators for market col
lection centers and limited research 
has resulted in some recommenda
tions for inside storage bins ranging 
in size up to 15 quintals (ll ton) to 
meet, essentially, domestic food 
requirements. 

There is now an emphasis on 
self-contained outdoor storage bins 
that meet all requirement criteria 
for good grain storage. These 
range in size from 2 tons to 30 tons 
and more, and are suitable for bulk 
grain storage on the farm. These 
bins are made from one or more 
material combinations of steel, 
plastic. mud, woven mats, cow 
dung, brick, granite block, rein
forced concrete, asbestos, and holes 
or pits dug in the ground. 

Until recently very little attention 
was given to engineering considera
tions such as the convenience 
aspects for materials handling in 
removing grain from the bin. 

A variety of very satisfactory 
storage bins are now under study 
or offered to the market. The most 
popular outdoor sizes seem to be 
1, 2, 5, 6, and 7 ton capacities. 

Design Criteria and Information 
for Farm Storage 

Research information is scanty, 
incomplete, and needs much more 
investigation. A very worthy con-
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tribution is from A. P. bhatnagar 
(Ref. 3) of Punjab Agricultural 
University. Twelve grain bins of 
15 quintal capacity each were 
studied in the laboratory, inside, 
under roof. The study consisted of 
4 local type mud bins, 4 steel bins 
and 4 polythene lined mud bins. 
Mixed varieties of local wheat grain 
were used which arranged 7 per 
cent grain moisture. Monthly 
observations were made on the 
grain moisture, insect infestation, 
germination and grain temperature. 
The conclusions drawn from this 
study are quoted as follows : 

" 1. The grain moisture in the 
bins under study, decreased 
with time. 

2. The grain moisture drop was 
more in the polythene lined 
mud bins and steel bins than 
ordinary mud bins. 

3. The grains from middle and 
bottom locations displayed an 
increase in moisture whereas 
the top level decreased, when 
temperatures were low. 

4. Moisture migration in the 
bins, while not apparent, 
cannot be completely ruled 
out although analysis of 
variance does not support it. 

5. The incidence of grain infesta
tion by insects is very high in 
mud bins followed by pole
thene lined mud bins. The 
steel bins had the lowest 
infestation incidence. 

6. The germination decreased 
more in mud bins than the 
other two types. There was 
higher germination percentage 
in steel bin grains than in 
polythene lined mud bin 
grains, 



7. Temperature in the bin~t al
ways remained 2° to 5° higher 
than the ambient, however, 
sampling accuracy was ques
tioned." 

In a Brazil test on farm storage 
of corn (maize) Floyd Rerum et. al. 
(Ref. 4) concluded that while open 
type bins helped drying of the ear 
it was not possible to control the 
different kinds of insects. The study 
conculuded that immediate shelling 
of maize into closed type storage 
would avoid most of the damages 
and losses attributed to crib storage. 
With shelling of ears, storage vol
umes are more than halved for a 
given quantity of grain handling and 
fumigation are greatly enhanced. 

In his work at the Indian Grain 
Storage Institute, Hapur, G. K. 
Girish (Ref. 5) has summarized the 
general requirements for safe wheat 
storage and grouped them as fol
lows: 

(a) Envirenmental requirements 

(b) Functional requirements 

(c) Structural requirements 

The researcher will find that in 
general recommendations are to dry 
cereal grain below the 10 percent 
grain moisture level, store in a semi
airtight container, fumigate with 
one of the safe insecticides such as 
alluminum phosphide (phostoxin 
tablets) (Ref 6) and seal the bin. 

Any one of a wide range of struc
tures ean be satisfactorily used to 
maintain grain quality. These essen
tial requirements for food outdoor 
storage structures and prefabricated 
bins have been summarized by B,R. 
Birewar et.a.l, (Ref. 7) and listed as 
follows: 

(1) It should be weather tight 
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(2) It should be as air tight as 
practical and easy to fumigate 

(3) The structvre should not 
allow the entry of rodents, 
insects or pests 

( 4) It should be economical to 
purchase and maintain 

(5) Easy to fabricate or cons
truct 

(6) lt must be functional under 
all conditions 

(7) It should have adequate capa
city 

(8) Design should be functional 
for forced aeration is needed 

(9) It should be convenient to 
load and unload and also be 
locked, strong, and theft 
proof. 

A very useful and comprehensive 
study on preservation of food grains 
in rural storage was made by T. 
Ramasivan, K. Krishnamurthy, and 
S. V. Pingale (Ref. 8) in which 
it was determined that of the 
grain produced in India, only 30 
percent is the marketable surplus 
hand1ed by traders and government, 
and 70 percent of the production 
stay in rural areas with farmers. In 
Mysore State the ratio was 49 per
cent sold and 51 percent kept on 
farms. We now know that since 
this 1966 study a much larger per
cent of production is channeled into 
the market because of much higher 
production per acre. An evaluation 
is made of the important features 
and materials used in traditional 
rural storage structures. It eovers, . 
underground structures, above gro
und structures, as well as an evalua
tion of structures both for indoor 
and outdoor storage. 

This comprehensive report states 
that grain storage structures used 



in rural areas are in general far 
from satisfactory. The wa11s of 
these structures are not moisture 
proof and often water seeps through 
to cause fermentation and caking of 
grain. Also, both insects and rod
ents can enter into most of the 
bins. 

Where mud is used in both the 
indoor and outdoor structures mois
ture can penetrate the walls and 
rats can dig holes through to consu
me and spoil the grain, (Ref. 9). 

Trends in materials and Design 
Concepts 

Metal Bins 

By far the largest number of out
door type manufactured bins are the 
steel bins. A recent survey by the 
Indian Grain Storage Institute listed 
31 manufacturers of metal storage 
bins. 

Other Types 

With steel becoming more scarce 
and expensive there are other mate
rials now under trial that could have 
an even longer life, have less unit 
cost and satisfy the criteria for good 
farm storage. Concrete, asbestos. 
and granite stone (where available) 
are beginning to gain prominence 
in competition to all-metal bins. 

An Asbestos Company at Coim
batore is now offering the market a 
I, 2 and 7 ton prefabricated bins 
while a 2 and a 5 ton reinforced 
spun concrete tube bin is now being 
erected in place by a company 
at Bangalore in Mysore State 
Recently a 30 ton grainite stone 
bin in two rooms ·with a com
mon R. C. C. roof wrs completed 
in the Raichur district of Mysore 
State. 

Easier credit and success of the 
high yielding varieties is encourag-

ing many commercial farmers to 
store and hold large quantities of 
grain up to six months or more 
trying to realize a higher price. 
Indoor storage structures have 
served their place in the preserva
tion of family food supply and will 
continue to do so. However, the 
practice of commercial bulk storage 
on farms is here. There is an 
urgent need for well engineered 
outdoor structures that incorporate: 
convenience in handling ; long 
life ; easy maintenance ; attractive
ness ; functionability. They should 
be erected by local skills ; made 
from local or available material ; 
and be paid for from market in
crease and saving of grain over a 
period of not more than 3 years. 

Side Pressures on Bin Walls
Need for More Design Information 

For the type of bins under dis
cussion, pressure on the side wall 
can be calculated from the following 
equation: 

P= 1/2 Whi +tan2(45°-0/2) 
Where 

P=Total pressure in pounds per 
foot or wall length 

W =Weight of material in pounds 
per cubic foot 

h= Height of the wall in feet 

O=Angle of repose of the grain 

To assist the design engineer 
much work is yet to be done in 
addition to the very excellent work 
of the Indian Standards Institution 
on grain storage standards. 

From an engineering standpoint 
there is considerable research work 
yet pending to develop design 
information on India fo<:>dgrain 



storage. Some of this needed re
search will include : 

1. A srandard method of mea
suring grain that can be used 
throughout India in marketing in 
quantities less than the metric 
tonne. 

2. Metric standards on 

(a) Grain storage loads, pressures 
and capacities 

(b) Equivalent fluid densities for 
maximum weights of various 
commercial grains 

(c) Graphs for grain bin loads 
and capacities for different 
shaped structures in use 

(d) Density, specific gravity and 
weight - moisture relation-
ships of stored grain 

(e) Metric graphs and tables on 
friction co-efficients of grain 

Some recent concepts in outdoor 
storage design 

The Agricultural Production Pro
gram, Coimbatore-3, Tamil Nadu, 
has recently conducted trials with 
bulk storage bins made from 
asbestos and manufactured by 
Asbestos Cement Limited, Pottanur, 
Coimbatore district. Development 
work has been going on for about 
two years by the APP Team Field 
Problem Unit, Tamil Nadu and the 
Principals of Asbestos Cement 
Limited. The first proto type bins 
were of three foot diameter made in 
18" with rings. Later the inter
locking rings were increased to 24" 
width. Bins are now offered to the 
market in three or four foot dia
meters and are placed on an asbes
tos funnel-like spout which is 
embedded in brick and cement. 
These bins are usually c:>nstructed 
to a storage height of eight feet . . A 
larger eight foot diameter bin hold
ing 1 ton is under test in Tamil 
Nadu and Mysore State. Haws and 
Richardson (Ref. 10) repJrt that 
for 15 months the ring type asbes
tos bins have been completely 

(f) Thermal properties of grain 
and grain products 

satisfactory for storing maize and 
of paddy at Coimbatore. Insects, 

moths and rodents have been no 
serious problem. 

(g) Moisture 
grains 

relationships 

(h) resistance to air flow through 
grains and storage com
ponents. 

(i) Standards, guidelines, and 
specifications on drying the 
different crops. 

(j) Standards on construction, 
installation, and rating of 
equipment for drying farm 
crops. 

(k) A centigrade psychrometric 
chart using metric system for 
enthalpy, . wet bulb, water 
vapor and dry bulb tempera
tures. 
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Four different methods of storage 
are being tested with newly harves
ted ADT-27 paddy placed in storage 
at 10% moisture : 

1. Asbestos ring bin lined and 
sealed with plastic liner 

2. Asbestos ring bin not sealed 
plastic liner 

3. Asbestos ring with no plastic 
liner and ring points not 
sealed 

4. Asbestos ring bin with no 
plastic liner but wi~ h joints 
sealed 



1t is reported that mo1sture 
accumulation inside these bins has 
not materially affected the grain 
during this monsoon season. 

On 28th December, 1969 the 
larger 7 ton bin was filled with 
paddy at 10% grain moisture 
content. On 24th March, 1970 
grain moisture had dropped to 
9·8%. After five months there 
was a slight infestation of the lesser 
flour beetle at the top, controlled 
easily with fumigation. 

The APP Field Problem Unit in 
Mysore State is now setting up 
asbestos bin tests in Mysore. 

Steel Storage Bins 

The steel bin has been popu
larized and gained wide acceptance 
for bulk storage of grain both inside 
and outside. The Punjab Agri
cultural University , Ludiana (Ref. 3) 
and The Grain Storage Research & 
Training Centre, Hapur (Ref. 5) 
along with others have pioneered 
in the use of steel bins. Other 
organizations have also reported 
this research (Ref. 11, 12 and 13). 
The research has demonstrated that 
steel bins when made essentially air 
tight can receive grain at 10% or 
less moisture content and maintain 
good quality provided the bin and 
grain is treated against insects. 
Insect damage has been greatly 
reduced but not eliminated in air 
tight bins where prophylactic treat
ment was not used against insect 
infestation. Until the research is 
more conclusive there is good 
reason in the author's opinion, to 
use a recommended insect fumigant 
to treat the grain when filling a bin. 
Good fumigants are available, of 
very low cost and is a cheap insur
ance and safeguard against the ever 
present insects (Ref. 2). 

There are now over 31 known 
manufacturers of metal bins. The 

Tata iron and Steei Company 
(Private) Ltd. has given some 80 
bins over India for research and 
demonstration. The picture shows 
one of three Tata 6 ton bins on 
test at Mysore State Seed Farms. 

Aluminium Bins 

Aluminium prefabricated bins for 
outdoor grain storage are available 
in capacities of 15, 30 and 35 tonnes 
(metric). 

Information on aluminium bins 
is documented in the Indian Stand
ards 631-1961. 

The bins and additional source 
of information is available by 
contacting the head office, Indian 
Aluminium Company Limited, 31 
Chowringhee Road, Calcutta. 

The literature gives very little 
storage performance information. 
The bins are also mentioned in 
reference 12. 

Underground Bins 

It would now appear that trends 
are away from underground storage 
bins because the above ground bins 
are more convenient from a mate
rials handling standpoint and grain 
quality can be better maintained. 
For those wanting information, 
considerable research and develop
ment work has been done on under
ground bins by both the Central 
Food Technological Research Insti
tute at Mysore, and others. 

Cencrete Bins 

The Concrete outdoor storage 
bins have not gained in popularity 
as have the metal bins. The reason 
might be that first concrete lacks 
portability and easiness to erect on 
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location. A more prominent reason 
may be that most storage research 
has been done in the Punjab and 
Gangetic Plan where stone material 
for concrete is relatively unavail
able. 

The Dhan Kothi R. C. C. bin 
has been made from prefabricated 
rings and designed to hold capaci
ties of 1.5, 2.0, 2.5, 3.0, and 6.0 
tonnes. Information is available 
with Concrete Association of India, 
82i64, Janpath, New Delhi-1 or 
their branch offices. 

In Mysore State the Agricultural 
Production Program Engineering 
Field Problem Unit, has success
fully used spun RCC pipes for 
grain storage, named the Mysore 
Grain Bin, Pipes arc manufactured 
and available throughout the Hard 
Rock Area of South India where 
RCC materials are plentiful. 

Engineers have tried to incorpo
rate all the recognized features 
needed for preserving good quality 
in grain with particular attention 
given to making the structure 
moisture proof and essentially air 
tight. After erection the high 
quality RCC is painted inside and 
out with several coats of cement 
and water proof compound to seal 
any pores, the floor has a hot tar
felt moisture barrier and the screw 

down door openings have thick 
rubber seals around their edge. 

An added feature is the con
venience for materials handling and 
for entering the large bins to clean 
and fumigate. A bagging spout is 
provided at the top of the door on 
the larger bins and cross boards 
can be removed to finish unloading 
and cleaning. 

The slight increase in cost for 
this added convenience can be 
justified. 

Information can be made availa
ble from the Department of Agri
culture, Seshadri Road, Banga
galore 1, Mysore State. 

Sized Granite Stone Bins 

Larger farmezs growing the HYV 
paddy such as IR-8, are now yield
ing 3 to 4 tonnes per acre. Through 
out South India it is not uncommon 
now to hear farmers talk of the 
need to store 20 up 100 tonnes of 
paddy, particularly in the water 
iniensive irrigation schemes. 

Engineers of the Mysore APP 
Field Problem Unit have attempted 
to solve one farmer storage problem 
of 30 tonne by working in coopera
tion with an American Peace Corps 
volunteer in the Tungabhadra in 
Raichur. 
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PREVENTION OF 

LOSS TO CEREALS 

S. V. PINGALE 

Loss is difficult to define. What 
may be considered a loss in a 
particular situation may cease to be 
so in a different situation. The 
term has, therefore, to be used in 
relation to a situation. For cereals 
as food material loss would mean a 
reduction in the dry weight. 

Losses occur on account of: 

(a) Mechanical agents: 

(i) Shedding: Grain is dis
lodged from the plants due 
to birds, animals. hail and 
due to delayed harvesting. 

(ii) Harvesting : In the course 
of harvesting some grain 
may be lost in the field. 
When harvested by hand 
losses are low. 

(iii) Threshing and winnowing : 
Some grain remain in the 
husk etc. and some shrivel
led kernels and light grain 
are blown off with chaff. 

I 
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(iv) Transport : While being 
carried, some loss may 
occur due to spillage, leak
age from bags or from the 
bulk. 

(b) Biological agents : 

(i) Birds : Pigeons, sparrows 
and some other birds cause 
a loss by consumption, 
scattering and fouling. 

(ii) Rodents: Squirrels and 
rats bring about the loss 
by consumption, fouling, 
destruction of bags and 
scattering larger quantities. 

(iii) Insects and mites: These 
cause loss to quality and 
quantity and are believed 
to be the single agency 
responsible for most of the 
loss. 

(iv) Mould: These bring about 
reduction in weight, food 
value and germination. 

(v) Theft. 



The quantitative loss can be 
reduced or increased by changing 
the moisture content and foreign 
matter content. Loss calculated on 
dry weight basis is not affected by 
these changes. In practice, loss is 
not, however, worked out on dry 
weight basis and the conventional 
method, therefore, provides scope 
for dubious practices. 

PREVENTION 

Losses brought about by any of 
the agents mentioned above are 
completely avoidable. The con
tention that some loss is bound to 
occur when a cereal is handled can 
be rendered untrue. It may not be 
economical, however, to reach this 
perfect stage of handling food grains 
free of any loss. The endeavour, 
therefore, has to be to keep the 
losses to the minimum by avoiding 
such losses as can be easily elimi
nated. 

Losses brought about by mecha
nical agents are avoidable with 
greater care in carrying out the 
operations. It is the experience 
that a small farmer who is able to 
devote greater attention to each 
operation practically suffers no loss. 
A thorough cleaning, a voiding 
defective operation, keeping birds 
scared and stopping all likely 
leakages during transit would be a 
paying proposition. 

Biological agents need to be 
dealt with on a different footing. 
Here it is to be appreciated that it 
is a matter of survival and death 
for the adversary that is to be dealt 
with. A rat has to obtain its food 
and it will also make every effort 
to secure it. Same is true with 
birds, insects and those responsible 
for thefts. Preventive measures to 
be adopted, have to, therefore, take 
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note of the ingenuity of these 
agents. 

Birds and rodent damage can 
best be prevented by using steel 
bins for storage of cereals. Steel 
bins can now be had in any capa
city desired. Cost is also such as 
can be recovered from the savings 
in the course of a few years. In 
case of birds and rats, complete 
control of these pest is not easy. 
Partial control only reduces com
petition and favours better growth 
and multiplication of the residual 
population. This does not mean 
that their control should not be 
attempted. It needs to be appre
ciated in organising their control, 
that it has to be a continuous 
process to be carried out relent
lessly. 

A number of rat poisons are 
available in the country. Initially, 
a poison like zinc phosphide may 
be used with advantage to effect a 
drastic reduction in the population. 
This poison can at best control 
about 80% of the existing popula
tion. Mainly younger generation 
is kil1ed. This poisoning operation 
then be followed by use of anti
coogulants like ' rodafarin ' or 
'ratafin '. These anti-coagulants be 
used continuously for a period of 
about four weeks. This twin pro
longed programme generally reduces 
the rat population to a level that 
may not cause significant damage 
for about 6-8 months. In case the 
programme is adopted for the 
entire village, the area will be 
rendered rat free for 2-3 years. 
More than 200 villages in the 
country to-day have been made 
rat-free by this process. Cost of 
each rat destroyed comes toRe. 0.1, 
when a surviving rat on an average 
means damage worth a rupee each 
year. In case of field rats, simplest 
technique is to use aluminium 
phosphide tablets (trade name 



Celphos ') for fumigation of bur
ows. Cost in this amounts to 

Re. 0.07 per burrow and the popu
lation continues to be under check 
for a year. 

For insects storage in the bins, 
when bins are air-tight and filled to 
the capacity, will normally take 
care of insects due to depletion of 
oxygen. On the farm grain is not 
left undisturbed for long. The 
principle of air-tight storage is, 
therefore, not strictly applicable. 
It is advisable to use EDB ampules 
for fumigation as soon as the grain 
is placed in the bin. This keeps 
the grain free of any damage for a 
period of upto 2 years. Cost of 

the treatment amounts to Rs. 2.0 
per ton of grain. EDB-ampules 
and Celphos tablets can be had 
from and Pest Control Agency. 
Failing this may be obtained from 
Excel Industries, Bombay. 

Food grain storage is an advanced 
technological field and India has 
made considerable pr<'gress in 
developing the required know-how. 
Prevention of wastage by using the 
technology is now acknowledged 
to be a sound technique of growing 
more food like other techniques of 

. using better seed~ fertilizer etc. 
Conventional thinking in respect of 
losses and these being natural needs 
to be abandoned C.!rly. 
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BULK STORAGE OF FOODGRAINS 

K. KRISHNAMURTHY 

Indian Grain Storage Institute, Hapur, (U. P.) 

All round emphasis on agricultu
ral programmes in recent years has 
rf'sulted in the " Green revolution " 
in the country and the problem of 
storage has simultaneously assumed 
huge proportions. Storage of food 
grains is important in times of bum
per crops as well as during lean 
periods and is considered essential 
for many reasons. Grain is needed 
for consumption between two con
secutive harvests. Some grain is 
needed for seed purposes. In case 
of paddy, storage is found to im
prove the cooking quality. Buffered 
stocks are maintained by the 
Government to control the prices of 
foodgrains in the open market and 
to meet the demand of foodgrains 
during unexpected calamities like 
drought, floods and also wars. 
Therefore, storage of foodgrains is 
practiced all over the world. 

Storage of food grains 

In our country foodgrains are 
stored by farmers, traders, ware
housing corporations, co-operatives, 
State and Central Government and 
Food Corporation of India. The 
storage period varies considerably 
ranging from a few days to a few 
years. The quantity stored, type 

of storage practised, ca1e taken for 
preservation from losses also vary 
considerably. In our country, it is 
estimated that 60-70 percent of 
grain is stored at farmer level and 
only 30-40 percent is marketable 
surplus which is handled by traders 
and other agencies. 

Foodgrains are stored either in 
bulk or in containers like jute bags. 
At the level of farmers in rural 
areas, the storage is mostly in bulk 
and some times in bags. They use 
various above - grounds structures 
made of baked & unbaked clay, 
matted bamboo strips, metal drums, 
ropes made of paddy straw different 
types of rooms etc. for grain storage 
in bulk. In some areas farmers 
store grain in underground dugouts 
also. Grain in bags is stored in 
rooms in their houses. Traders 
store the grain in bags in general. 

After world war II various State 
Governments erected sheds known 
as Lahore sheds, M. B. sheds etc. 
for storage of foodgrains in bags. 
During recent years, Central Food 
Department, Warehousing Corpo
rations, National Cooperative Deve
lopment Corporation and Food 
Corporation of India constructed 
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storage structures of different 
designs and capacities for storage 
of foodgrains in bags. 

Bulk storage of foodgrains 

For large scale storage of food
grains in bulk, the Central Food 
Deptt. constructed the first silo 
w~th steel bins at Hapur in 1958 
wtth a storage capacity of 10,000 
tonnes. Later another silo with 
steel and concrete bins with a total · 
capacity of 19,000 tonnes was con
s~ructed at Calcutta. A battery of 
Circular shallow R. C. C. bins with 
capacities of 2,000 & 4,000 tonnes 
each were constructed at Kanpur, 
Bombay & Manmad. In the modem 
rice, mills, R. C. C. silos were 
constructed for storing paddy. Two 
metal flat (shallow) storage struc
tures, with a capacity 2,500 tonnes 
each, were constructed at Hapur. 
These bulk storage structures are 
well equipped with temperature 
measuring devices, mechanical 
loading & unloading facilities and 
aeration equipment which are 
needed for easy handling and 
preservation of grain from spoilages. 
Different State Governments also 
constructed medium size bulk 
storage structures. Some are 
hexagonal in shape with hopper 
bottom and erected in a battery f 
honey comb shape with each bin 
having a capacity of about 33 
tonnes of wheat. Some are partly 
above and partly under-ground 
structures, constructed in a battery 1 
honey comb shape with each bin 
having a capacity of about 30-35 
tonnes. 

Advantages of bulkgrain storage 

Storage of foodgrains in bulk has 
a number of advantages. The 
~oodgrains like wheat are brought 
mto the market mostly in bulk. 

Later inspection grading auctioning 
~tc. are carried out when the grain 
Is piled in heaps and it is bagged & 
transported after the sales trans
ported transaction. Handling of 
grain in bulk at the market place 
can easily be mechanised. If bulk 
storage is adopted simultaneously 
it will be very convenient from the 
marketing angle. 

Mechanisation of handling at 
storage places also is very easy 
when grain is handled in bulk ttfan 
in bags. Maintenance of stocks 
free from insect infestation is easier 
and less expensive, when grain is 
stored in bulk. Bulk storage can 
easily be made rat and bird proof. 
Where land is expensive upright 
bulk grain storage is advantageous 
in that 5-6 times more quantities of 
grain can be stored than in bag 
storage per unit area of land. Bag 
storage requires use of jute bags 
which is an additional expenditure. 
Stocking of bags, 15-20 bags high, 
requires skilled labour which is 
becoming rather expensive and 
some times difficult to get. There
fore, bulk storage is considered 
advantageous from many angles 
and inevitable in future in our 
country. 

Handling and transportation of bulk 
grain 

Bulk grain is free flowing in 
nature and settles in a heap with 
an angle of repose characteristic of 
the. grain and depending upon its 
moisture content and percent of 
foreign matter in it. Bulk grain is 
handled just like any granular 
material using hand or power 
shovels, and moved from place to 
place using elevators, belt con
veyors, chain conveyors, screw 
conveyors and pneumatic equip
ment. 
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Belt conveyors produce a lot of 
dust in the atmosphere and it is 
necessary to use efficient aspiration 
system along with them. SK T 
chain conveyors are used for moving 
grain vertically as in unloading of 
ships. BKT chain conveyors are 
used for movement of grain either 
in an inclined or horizonal planes. 
The horse power requirements of 
chain conveyors depends upon the 
material to be conveyed, chain 
design and weight, capacity to be 
handled, length of conveyor and 
speed. Chain conveyor may work 
out to be cheaper than belt con~ 
veyor, if installation, building 
aspiration system needed for belt 
conveyors are also taken into 
.account alongwith cost of the 
conveying equipment. Pneumatic 
conveyors take much more power 
than chain conveyors but they are 
flexible and can be used where no 
other conveying system can be 
installed. 

In circular bins of about 50-100 
tonnes capacity sweep augers and 
air sweep flours are used for 
emptying the bins. 

Transportation of bulk grain is 
done using special type of rail~ 
wagons, trucks, barges and ships. 

Problems of storage of grain in 
bulk 

The problems of storage vary 
with the quantity of grain stored 
and also type of grain, moisture 
content and dockage present in the 
grain and type of storage structure 
used. All common stored grain pests 
are found to attack bulk grain. 
The insect infestation in large bulks 
may result in hot spots and the 
heating is known as dry heating. 
The temperatures may rise upt 

40-43°C due to dry heating in some 
pockets in the grain mass. 

Bulk grain does not attain the 
temperature of the surroundings 
quickly as the grain is a bad con
ductor of heat when theie is a 
fluctuation of temperature both 
diurnal and seasonal in the sur~ 
roundings, convection currents in 
air are set in the grain. This effect 
is more pronounced in metal 
storage structures than in R. C. C. 
structures. Due to these convec
tion currents, on the top surface 
and sides, the moisture cont~at of 
the grain can increase more than 
15% even though the average 
moisture content of the grain 
may be much below this level. 
A moisture content of 15% and 
above in cereals is favourable for 
the growth of micro~organisms. 
There is mould growth and caking 
in those places where the moisture 
content has increased, resulting in 
hot spots. This heating is known 
as wet heating. Wet heating also 
can take place as a consequence of 
dry heating. The temperatures 
may rice upto 60°-63°B due to 
wet heating in some pockets in the 
grain mass. 

Control of insects in bulk grain 
stored indoors at the farm level is 
carried out using EDB ampoules. 
Control of insects in out~door 
storage structures at the farm level 
or in large bulk storage, is carried 
out using Aluminium Phosphide 
tablets. For fumigation, the tablets 
are introduced into the grain stream 
at a preseribed dosage before 
falling into the silo bins. The 
tablets can also be introduced in 
the case of shallow storage bins 
using applicators. This fumigant 
is very effective in controlling 
infestation by all stored product 
insects. 
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Moisture migration in bulk grain 
can be prevented by aeration at an 
appropriate time. Aeration can 
also be used for cooling bulk grain 
and it can easily be adopted for re
circulation of fumigant in the grain 
mass. Depending upon the relative 
humidity and the temperature of 
the atmosphere outside and the 
temperature and moisture content 
of the grain, aeration schedule is 
marked out. 

Conclusion 

Experience gained all over the 
world indicate that storage of grain 
in bulk has a number of advantages 
and is economical in the long run. 
The merits of bulk storage are well 
recognised in other countries and 
most of the grain is stored in bulk 
either in elevators or in flat storage 
structures. To facilitate storage in 
bulk, other complementry facilities, 
like bulk transport and handling 
are fully developed in these coun
tries. In our country bulk grain 
storage with the trade, Govt. and 
their agencies is not niore than 2-3 
percent of the total at present. In 
future, bulk storage will inevitably 
take the place of bag storage 
atleast where large scale handling & 
storage are practiced in view of 
many decided advantages. 

However, there are some pro
blems at present in adopting bulk 
storage on a larger and wide scale. 
Facilities for transportation of bulk 
grain by rail have to be provided 
all over the country. Production 
of less nnmber of varieties of 
different food grains and grouping 
of varieties of one grain on their 
physico-chemical characteristics etc. 
are necessary to reduce the number 

of varieties to be handled and 
stored to the minimum. If larger 
bins are not kept filled, it will be un
ecomomical for storage and opera
tion. Also construction of a number 
of smaller bins to store many 
varieties in smaller quantities will 
again be not economical. 

Hopper bottom bins are conveni
ent for operation, but cost of con
struction will be about 15-20 percent 
more than flat bottom bins and also 
have less of storage capacity. In 
general, if the bins have to be 
emptied more than four times a 
year, hopper bottom design proves 
more economical. There is a diffe
rence in the cost of construction of 
metal and concrete bins. In case 
of metal bins the. erection will be 
low and also erection will be easier 
than cement bins. On the other 
hand, the availability of steel and 
its cost have to be considered in 
addition to maintenance costs. A 
battery of RCC bins will provide 
additional storage place in the form 
of star bins. which is not the case 
in a battery of metal bins. 

With more and more of production 
in the country, marketable surplus 
will increase and marketing methods 
will have to change. Simultane
ously handling, transportation and 
storage methods also have to change 
to cope up with increased marke
table surplus. A judicial selection 
of places for storage and buffer 
reserves, an effort for adopting bulk 
storage of grain in general selection 
of type and capacity of storage bins 
and simultaneous development · of 
bulk handling and transport of 
grain, will go a long way in solving 
many future problems of grain 
handling & storage in the country. 
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ROLL OF SMALL 
FARMERS' 
DEVELOPMENT 
AGENCY IN 
PRODUCTIVITY 

P. N. VEDANARAYANAN, I.A.S. 

Secretary to Government, 
(Agriculture Department) 

Government of Tamil Nadu 

The Green Revolution will have no meaning if the 
small fanner is not made viable. The over dependance 
of the small farmer on cereals and specially of the 
conventional type has been his bane throughout the 
ages. Innovations should aim at improving the Socio
Economic status of the small farmers who are the 
backbone of a developing country like India. In this 
article the author pinpoints •. the difficulties of the 
small farmer and has suggested some ways of over
coming it. 

The Small Farmers' Development 
Agency has been set up with a view 
to increase productivity in general 
with particular reference to cereals. 
The Agency set up in South Arcot, 
Tirunelveli and Madurai has each 
a total allotment of 1·60 crores. 
When the schemes are fully imple
mented as per the production plans, 
there will be substantial increase in 
the availability of rice and millets. 

In the context of the present day 
production leap in agriculture, one 
should not lose sight of the signifi
cance of the human factor. 
.Agro-technological changes with 
their sweeping and far-reaching 

implication should take note of the 
sectors of the society which are to 
carry through the burdens of chan
ges without creating imbalances. 
All these innovations and inventions 
should aim at improving the socio
economic status of the small farmers 
who are the backbones of the deve
loping country like India. Hence, 
any programme which overlooks 
the small farmers will miss the core 
of the problem. Many countries 
have adopted different systems of 
agricultural pattern like U. S. A. 
Australia and Newzealand depend~ 
ing more and more on large scale 
holdings and utilising less and less 
of human labour. In a country 
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like India which Is predominantly 
agricultural, the genesis of the revo
lution will have to be located in the 
small farmer as the small holding 
will have to play a predominant 
role in our economy. 

In Tamil Nadu alone there are 
47 lakh farmers cultivatirg a total 
extent of 150 lakh acres and 
the net price of land available 
for effective cultivation will be 
approximately 3·2 acres. Agricul
ture by its peculiar nature of ope
rations can be made a profitable 
venture if only there is a personal 
and individual attention and this 
could be ensured only by a farmer 
having a limited holding. It is not 
the intention that a small farmer 
will have an upper ceiling in income 
considering the present day price 
level. It should be our endeavour 
to ensure that even the small farm~ 
er utilises the full benefits of the 
land, and water potential and maxi
mises his income by adopting mix
ed forming practices. By the con
cept of small farming, therefore, 
we consider an individual utilising 
the land for production not only 
of cereals but also for production 
of milk and meat, eggs and poultry, 
swine and sheep. Such an inte
grated, interrelated approach is the 
basic concept of Small Farmers' 
Development Agency which has 
been established in a number of 
districts in the country. 

II. Small Famers' Development 
Agencies which are independent 
institutions intended to workout 
programmes of development of 
small farmers and also execute num
ber of schemes for their welfare, 
have been established in SouthArcot, 
Madurai and Tirunelveli as for as 
Tamil Nadu is concerned. Under 
the development programmes of the 
past Plan-periods, while the pro
gressive and viable farmers took 

full advantage of the various faci
lities made available, the small far
mers could not derive any substan
tial benefit since many road-blocks 
such as non-availability of adequate 
and timely credit, inadequacy of 
marketing and warehouse facilities 
and absence of custom service, con
fronted them on their way to pro
gress. The approach under the 
Small Farmers' Development 
Agencies Scheme is to correct these 
inadequacies and take effective 
measures to ensure that the benefits 
of full scale development schemes 
percolate down to the weaker sec
tion of farmers. Here, it is neces
sary at once to clarify that the Small 
Farmers' Development Agency 
Scheme is intended to cover only 
" potentially viable " farmers, that 
is to say, such small farmers who 
can be helped to became economi
cally viable by providing special 
and specific facilities. The Agency 
will be studying how far the special 
incentives go to meet the objectives. 

With regard to the definition of 
small farmer, it is baffling proposi
tion as to whether we shou1d merely 
go by the acerage or by the total 
income. A farmer with a limited 
holdings, concentrating on commer
cial crops may get substantial in
come than the farmer who may con
centrate on minor millets. However, 
as a working. proposition, it has 
been decided to define the small 
farmer as one whose holdings are 
between 2 and 3 acres of wet land or 
between 3 and 5 acres of dry land. 
Tenant cultivators are also included 
under the scheme. 

Finanee 

The Agency is not to extend cre
dit from its own funds. It, however, 
acts as a catalyst and endeavours 
to promote a s)'§tematic flow, on a 
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slightly more liberal pattern . thaJ]. 
elsewhere, of short-term, medium
term aad long-term cooperative 
credit from primary societies, Cen
tral Banks and Land Development 
Banks and also, where Reces!lary, 
credit from commercial banks, to 
the eligible cultivators, Besides doing 
this very important co-ordination 
work the Agency provides, in a 
judicious manner, from its OWil. 

funds, subsidies to the small farmers 
for various purposes and also out
right grants to the cooperatives to 
cover risks. On loans for capital 
items, the subsidy is as high as 25%. 
The total cash outgo from the funds 
of the Small Farmers' Development 
Agency in each district it about 
Rs. 160 lakhs. Purposewise clas
sification of this amount is given in 
Table 'A' appended. But, at the 
same time, Table 'B' will throw in 
bold relief the multiplier effect this 
small amount would produce, by 
making available a total volume of 
credit amounting to about Rs. 2,300 
lakhs from different agencies. 

Activities 

A perusal of Tabies A & B :w-ould 
have given a rough idea of the dif
ferent programmes undertaken under 
the scheme. The small farmers 
are assisted in relation to spe~ific 
requirements like irrigation, land 
improvement and soil conservation 
and provided with te•haical kDow
how for introducing new cropping 
patterns and ·stepping up per-acre 
yields by taking to modern methods. 
Adeq1:1ate custom services are also 
made available to him for import
ant agricultural operations, chiefly, 
land preparation, manuring, harves· 
ting etc., through the State Agri
cultural Department and the Agro
Industries Corporation. As already 
referred to, the strategy in respect 
of food crops is the use of high 
yielding varieties. Special attention 

is devoted to cereals production 
In paddy, ADT 27, Co. 29, IR 8 
IR 5, Jaya, Padma etc. are popu
larized aecording to the suitability 
of the lands and the seasons. H. B. 1 
and H.B. 3 cumbu strains are 
recommended for sowing under 
irrigated canditions or as rainfed 
crops. Deccan maize is populariz
ed to be grown in rotation in red 
well-drained soils. In Tirunelveli, 
ragi and cholam are also popula
rised. The cash crops to be enco
uraged will be sugarcane and gro
undnut. Some aid for laying rural 
roads and extending the link roads 
will not help the small farmers to 
cross the barrier fully, they are 
encJuraged to take to subsidiary 
occupations, like dairy development 
and poultry and sheep breeding. 

For implementing the schemes at 
the field, a separate Agency has 
been created in each district with 
the Collector as the Chairman. 
These Agencies have been registered 
under the Registration of Societies 
Act. They receive ·funds direct 
from the Government of India. A 
Project Officer of the grade of Joint 
Director of Agriculture working 
tlllder the Collector, is in charge of 
the scheme in each of the three 
districts. 

It will be seen that an Agency 
like this created with independent 
powers and separate project of its 
own is an experiment at Institu
tional Farm Development with 
Government of India directly assis
ting a district agency. As an ex
perimental measure, it is worth 
bold implementation. The success of 
the Agency depends upon locating 
all the small farmers in a village cata
loguing their requirements, prepar
ing credit plans for them and quick
ly- and imaginatively sanctioning 
loans at the appropriate time. This 
calls for coordinated and integrated 
approach from the district develop-
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mental authorities as well as credit 
institutions. It is a tool to help 
the small farmer who otherwise is 
not in a position to get all the in
puts for agricultural operations in 
time and hence will be looked upon 
in the future as a catalyst of revo
lutionary changes. 

The risk fund contribution by the 
Agency to the Central Bank for the 
purpose of credit cover for the 
risk taken is a commendable ven
ture. It is expected that the small 
farmer will be able to plan ahead 
and work out schemes for full uti
lisation of the Jand resources. 

There are many benefits which 
are expected to flow out of this 
Small Farmers' Development 
Agency. With regard to the 
farmer-

(a) he will be in a position to 
adopt aU the package of prac
tices without hesitation as 
the credit flow will be steady, 
contimlous and regular ; 

(b) he will be in a position to 
undertake capital develop
ment works like sinking of 
borewells, purchase of machi
nery, land levelling etc. as 
there will be specific provi
sions for the same; 

(c) he will be bel pe~ to chang.e 
from mono-croppmg to multi
ple-cropping with the special 
assistance provided. 

-In fact mixed farming is the 
pattern for the future and sooner 
the farmer undertakes multiple
cropping, the better will be his 
economic status. 

(d) As the Marketing Complex is 
proposed to be strengthened, 
the farmer will be assured of 
goods prices for his commo
dWes. 

(e) On account of Dairy Develop
ment, Poultry, Sheep Breeding 
Schemes, t)lere will be better 
availability of nutritious food 
in the rural areas. 

For the Community as a whole, 
the benefits will be-

(a) increased availability of vege
tables, milk and meat ; 

(b) most of the banking and 
marketing institutions will be 
strengthened which will help 
them to undertake bold pro
grammes of development in 
other areas also ; 

(c) continuous availability of 
grains at Market Centres at 
reasonable prices ; 

(d) Small Farmers Devt. Agency 
will set the pattern of credit 
and marketing and will be a 
factor in stabilising the 
prices; 

(e) there will be better apprecia
tion of the services of the 
rural artisans and village 
industries which are proposed 
to be helped with the assis
tance of S. F. D. A. 

The Agency can definitely be 
looked upon as a factor in increa
sing productivity in general. As 
far as Tamil Nadu is concerned the 
total production of rice, millets, 
pulses is as follows : 

1968-69 
1969-70 
1970-71 
1971-72 
(Target) 

Rice Millets Pulses 
(in lakh tonnes) 

36.59 13.45 1.02 
45.32 16.08 1.21 
53.03 16.03 1.65 

54.00 17.00 2.00 

It is seen that there has been a 
substantial increase in production; 



but with the accelerated programme 
like S. F. D. A., there is bound to 
be increase in the production of 
rice, millets and pulses. It has 
been estimated that the per acre 
income to the farmer in respect of 
the following crops will be as 
follows:-

Paddy 
Groundnut 
Cumbu 

Rs. 895 
Rs. 450 
Rs. 590 

Ragi Rs. 390 

Even with two to four acres 
u.nder multiple cropping, if a 
farmer is in a position to raise 
poultry and dairy, he will be in a 
position to earn substantially in
come comparable to that of a small 
scale industry. The success of the 
Programme lies in integrating all 
these activities and placing them on 
proper and scientific lines. 

Japan and Taiwan have been 
able to register substantial increase 
in the per acre production though 
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the holdings are small. India has 
necessarily to look to such coun
tries instead of countries like United 
States and Canada where large 
scale holding is a pattern of cultiva
tion. Even with reduced holdings, 
but with intensified efforts, it is 
possible to double the income of 
the farmers by increasing producti
vity. Such individual farm plans 
suited to the requirements and the 
needs of the small farmer should 
be prepared for a number of areas 
on the pattern of Intensive 
Agricultural District Programme. 
Making a small farmer viable is 
the joint responsibHity to be shared 
by Government Agencies as well as 
various enterprises in the non
Governmental sectors. There is a 
good scope for voluntary agencies 
like Farmers' Forums, Tonnage 
Clubs and various other voluntary 
agencies to actively associate them
selves in such programmes right 
from the inception and focus the 
problems which require immediate 
attention. 



TABLE- A 

CASH OUTGO FROM SMALL FARMERS DEVELOPMENT 
AGENCY 

(1) Risk Fund for Well Sinking 

(la) Subsidy for Well Sinking 

(2) Risk Fund for S. T. M. T. & ~. T. Loans 

(3) Demonstrations, cashew cultivation orchard etc. 

(4) Subsidy for land reclamation implements etc. 

(5) Risk fund on Dairy Development 

(Sa) Subsidy for Dairy Development 

(Rs. in lakhs) 

21•380 

94•125 

136•590 

4·13 

20•75 

8•460 

19•660 

(6) Risk fund for sheep breeding and Pooltry Development 1•672 

(6a) Subsidy. do do 

(7) Custom Service 

(8) Communications 

(9) Subsidy for contruction of godowns 

(10) Interest rebate for marketing 

( ll) Cost on Project Staff 

(12) Managerial Subsidy for Coop. Credit St:&Ucture 

(13) Member, Education Programma and Training of 
village artisans 

18·002 

23•00 

3·00 

15·51 

2•50 

6•06 

16•189 

10•46 

Total Rs. 489·18 
or Rs. 489 lakhs 
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TABLE- B 

TOTAL VOLUME OF CREDIT GENERATED 

SFDA SFDA 

Purpose S. Arcot Dist. Madurai 

Loans for Well sinking/deepening 

Loans for electric motor 

Loans for Land levelling 

Medium term loans 

Short term loans 

Loans for Dairy Development 

Loans for cashew cultivation and or"b,ard 

Loans for Poultry Development 

Loans for Sheep breeding 

Loans for construction of godowns 
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Loan amount 

(Rs. in lakhs) 

225•00 142•50 

105•00 75·00 

65·00 

IO·oo 18•00 

1,805•50 1,677•00 

102•00 30•00 

30•90 

1•20 1.20 

10•50 

16•25 

2,264•95 2,050•00 



RICE-ITS ORIGIN AND USE 

A. SUBRAMANIAM, M.Sc. (Ag.), 

Rice Breeder, Agricultural College, Coimbatore 

Rice forms the princip alfood of 
more than half of the human race. 
During his history man has used 
atleast 3,000 species of plants for 
food. Rice which is the oldest 
among these still enjoys the position . 
of being the major plant species 
that feeds more than half the world's 
population. Rice has been in exis
tence in China, India, Jawa and 
Africa long before the era for which 
historic evidance became available. 
In India rice has been under culti
vation for more than 5,000 years. 

Decandele was of the view that 
India might be the original home of 
rice. According to Watt, the chief 
habitat of rice is to be found in 
South India from where it could 
have spread to Indo-China. Vavi
cov, the Russian scientist, records 
in his expeditions that South West 
Asia might be the centre of origin 
of cultivated rice. The wealth of 
forms and varieties f~nd in the 
South West Himalayas and in other 
neighbouring countries indicates 

the probability of the South or 
South East Asian countries as the 
centres of origin of rice. In many 
languages of South East Asian 
countries, agriculture and rice or 
food and rice are synonymous 
indicating prosperity. In ancient 
Chinese work, it is recorded that 
the sowing of rice is an important 
cermony nearly 5,000 years ago in 
China and that the emperor alone 
enjoyed the privelege of owning 
rice, the less important cereals 
being left over the less exalted 
members of the family. There are 
records to show that rice was grown 
in Jawa as far back 1,084 B. C. 
Susruta (1,000 B. C.) in his ayurve
dic materia madica recognised the 
differences among rices existing then 
in India. Ancient Hindu scriputres 
and literature bear ample evidence 
to the fact that in India rice is the 
chief offering to God. The Indian 
food offered as '' Sraddhos" since 
vedic times is rice soup and honey. 
In Upanishad, rice is referred to as 
one of the ten kinds of cultivated 
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seeds. Magasthenes (315 BC), the 
Greek ambassador from Selukas to 
the court of Chandragupta Maurya, 
has mentioned the sowing of rice in 
his account. In Kautalya Artha
shastra, Vishnugupta, the minister 
of the Great Mauriyan king Chan
dragupta refers to the names of two 
varieties of rice namely ' Sali' and 
'Vrishi '. Rice has been mentioned 
in Manusmriti (200 BC), Markan
deya Purans, Vishnu Purana, Pura
nanuru etc. A type of rice with 
red kernal under the name 'Senneal' 
appears to have been the predomi .. 
nent variety under cultivation in 
Tamil Nadu during the Chola 
deriod. (Seventh Century). 

The use of rice in all the social 
customs, festivals and Hindu religi
ous ceremonies connected with 
birth, marriage or funeral, reveals 
its intimate association with the 
life of the Indian people. The 
custom of throwing rice upon newly 
married couple as a blessing is 
quite common in many Asian 
countries even today. 

There is reference to paddy crop 
cultivation under irrigation in China' 
in the book of poetry supposed to 
have been written in Chinese in 
about 781-771 B. C. In Ceylon 
rice has been grown from time 
immemrial. Till about 543 B. C. it 
was grown rainfed. The earliest 
references to tanks to conserve 
water for irrigating rice was in 
420 B. C. 

In Phillipines rice cultivation is 
of great antiquity the crop was 
introduced in Japan from China in 
about 100 B. C. In Philippines 
native life was largely organised 
around production of rice and there 
is a belief among the native folk 
that if the success of rice could 
be accured by ceremonial means, 

other crops will a utomatically 
take care of themselves. 

No reference to rice is found in 
ancient Egyptian tombs or writings. 
There is no mention of rice in 
Bible. The Greek historian Diodore 
of Sicily describes the plant and 
its cultivation from reports made to 
him by Aristotle who took part 
in the expeditions of Alexander the 
Great to India between 344-324 
B. C. Rice was, therefore, known 
to Romans and its cultivation 

"'"should have existed in Sicily even in 
very early times. 

Records show that during Roman 
Empire rice was imported and 
appeared in the Roman market as 
a cheap product recommended by 
Greek doctors as a readily digesti
ble food. Rice was introduced in 
the Nile delta by Arabs, in 
Madagascar by Malayas, in East 
Africa Islands by Indians, by the 
Moors to Spain, by Spaniards to 
Italy and by the Turks to South 
East Europe. The Portugese intro
duced rice into Brazil and by 
Spaniards to America and South 
America. Hawaii knew about rice 
in 1853 A. D., The French took it 
into New Guledonia and Germans 
to New Chinea. Farmers of New 
South Wales grew it under rainfed 
conditions as early as 1891. In 
Australia, its cultivation as a com
mercial crop started in 1924. 

In Malay Peninsula, precautions 
are taken to ensure the well being 
and prosperity of the rice sown upon 
which the success of cultivation 
depends. Prayers are offered before 
sowing, planting and harvesting of 
the rice crop. A new born Malay 
baby is laid Jill birth on a platter of 
parched rice ; on the 40th day he is 
taken to a river bank and parched 
rice, dyed with turmeric is sprink· 
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ed on the river water and several 
packets of cooked rice are offered 
to the spirits. 

At circumcision, a boy is sprink
led with parched and dyed rice and 
given boiled glutinous rice coloured 
yellow with turmeric to eat while 
he is by way of ceremony rubbed 
with two coconuts and two small 
packets of rice. On the occasion 
of the marriages, rice is applied to 
the foreheads and hand of the 
betrothed. Building of a new 
house, launching of a new boat, 
planting of rice and new ve~tur~s 
of any kind demand ceremomes m 
which rice is used. In Thailand 
rice has a lucky character and 
plays an important of part in all 
domestic and official ceremony. 
The Goddess " Ceres " presides at 
the sprouting of cereals and chil
dren are taught to reverfl her 
before meals. 

The first successful introduatioll 
of rice culture into USA was made 
in 1685. A ship sailing from Mada
gascar suffered heavy damage on a 
storm and sailed into the port of 
Charleston, South Carolina for 
repairs. The captive of this sh-ip 
gave a small quantity of paddy 
seed to a local planter as gift and 
this became the famous ' Carolina ' 
rice which represented tbe standard 
of high quality rice throughout the 
world. 

Consumers of rice vary in their 
preference for different types of 
rice. In USA, prefere,.ce is for 
the long grain types. Chineses like 
long rice while Japanese preference 
is in the method of consumption. 
The Scandinavian countries con
sume rice mostly in the form of 
sweetened deserts. In parts of 
India, red rice is considered more 

nuttitious than the white grain rice. 
Some people prefer purple grained 
rice. In Burma certain mountane
oos varieties of rice are considered 
specially tasty and more nutritious 
tkan the ordinary varieties under 
cultivation. A quantity of raw 
rice is thrust into the joints of 
small gamboos, a little water 
added and the crifice is closed. It 
is then roasted and eaten with a 
little butter and salt and it is most 
delicious. Among certain South 
American hilly tribles, there is a 
preference to musty rice. The 
preference to varieties differs accor
dipg to the customs rice is preferred 
to parboiled rice in certain locations 
while among certain classes of 
people it is consumed only in the 
form of parboiled rice. Parboiled 
rice is more nutritious than raw 
rice and is also utilised for break
fast preparations like Dosai. Iddlies, 
ldiappam etc. A few varieties are 
reputed for their excellent quality 
and they are specially suited for par~ 
ticular type of preparations made 
out of rice. The quality of rice 
required for making puffed rice, 
popped rice and beaten rice · is 
quite different from that of the 
variety used for ' Puttu ' In the 
case of varieties used for making 
' Briyani ' those with aroma and 
taste even among the scented varie
ties. Varieties like Basumathi, 
Jeeragasamba, Raseadam, Rajabho
gum Sugadas, Black Puttu, White 
puttu etc. fetch better prices in the 
market as they are particularly 
suited for specific preparations to 
suit the differing tastes of the 
people. 

Jn addition to the ordinary food 
aud feed uses of rice and its by
reproducts certain types of broken 
rice are utilised widely in the manu
facuture of specialised alcoholic 
beverages and drinks. There is 
historical evidence to show that a 
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· kind of beer, prepared from rice 
has been in use throughout India. 
The term ' Sura ' frequently men
tioned in the Institutes of Manu 
about 2,000 years ago, refers to the. 
spirit prepared from rice. The 
Portugese soldiers in India were 
reported to have liked the fermen
ted drink prepared from rice in 
place of the imported wine of their 
own country. In an appeal to the 
king of Portugal, the chief of the 
army reported that if steps were not 
taken to check the acquired form 
of intoxication, the army would 
be completely demoralised. It was 
reported by Britishers that people 
of India had not only known and 
practised the art of distillation from 
time immemorial but their apparatus 
appeared to be so simple that no 
fiscal regulation, however stringent, 
could completely control or prohi
bit the rural production and con
sumption of the intoxicating drinks. 
ln addition to beer, rice is also 
utilised for the preparation of wine 
and spirit in Jawa where the rice is 
boiled and stirred with " Razi " 
which consists of onions, black 
pepper and capsicom. The resultant 
liquid is allowed to remain exposed 
in open tubs until fermentation 
takes place. Then it is poured in 
earthern vessels and buried for 
several months. In Thai, rice is 
cooked without water or steam and 
condiments consisting of ginger and 
other spices are sprinkled over and 
the mixture is wrapped in Banana 
leaves. In 24 hours after wrapping, 
a sweet liquid exudes which is 
collected, reserved and used as a 
drink. Broken rice is widely used 
in the manufacture of specialised 
alcoholic drinks. " Sake " is a beer 
of wide spread consumption in 
Japan and is made exclusively from 
broken rice. In China, much of 
the broken rice goes to the brewery 
for the manufacture of wine, 
kuown as 'Shemshu•. This colour-
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less mild wine is a standard drink in 
many of the Chinese upper class 
homes where it is usually served 
after slight heating in the noon and 
evening meaL The Chinese also 
prepare the ' Mandarine Wine ' 
which keeps good for many years. 
Some of the rice wines are also per
fumed. In South East Asia, a dis
tilled liquor known as '' Rice 
Whisky" is produced in great 
quantities and it is prepared out of 
broken rice. The finer beers of 
"Brewers rice" is used for broken 
rice. 

Besides its use as food for con
sumption, drinks and beverages, the 
by-products of rice are put to 
several uses also. Rice oil obtained 
through a solvent process is used 
mostly in the manufacture of 
margarine and soap. The rice glue 
or the Japanese cement is made by 
mixing rice flour with cold water 
and boiling the mixture. ln Japan, 
the rice straw supplies the basic 
raw material for rural industries 
and for making ropes, rings, 
baskets, shoes, hats, raincoats and 
building materials such as room 
partitions etc. 

Though rice is mostly used as 
food for consumption, in some 
countries, it is used in the manufac
ture of starch, beer, wine and other 
alcoholic beverages. Over boiled 
rice is used for starching cloth. 
Rice powder is used as a cosmetic. 
An alcoholic beverage known as 
' 'Saki" is the national drink in 
Japan and it is prepared from fer
mented rice. 

Certain cultures of fungi turn the 
starch of the rice grain into glucose. 
Yeasts convert glucose into alcohol. 
Generally, glutinous varieties are 
considered to be better suited for 
the manufacture of Rice Wine. In 
India, the entire rice pmduccJ is 



used for consumption as food in 
different forms and very little goes 
for industrial purposes. Rice pro
duction in the country is still short 
of its requirements and the deficit 
is covered with imports from other 
countries. 

The introduction of improved 
plant types that do not lodge and 
that respond to fertilisers created a 
revolutionary change in the type of 
varieties grown in India. The 
utilisation of the dwarf indica 
varieties like T(N) I, IR 8, as donor 
parents for improving the plant 
type of the tall indica varieties 
proved to be a phenomenal success 
and it resulted in the development 
of improved new varieties capable 
of giving yields exceeding 12 tonnes 
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of grain per hectare as against the 
normal yield of 3 tonnes per hectare 
recorded by the traditional local 
varieties under cultivation. With 
the spread of high yielding varieties 
in larger areas, it is hoped that the 
food deficit in our country will 
soon be wiped out and that India 
would reach a comfortable situation 
with regard to its food require
ments. 

As the possibility of a surplus 
production of rice in Asian coun
tries is in sight, it is time to think 
of intensifying research not only on 
the development to high quality 
rice varieties with higher nutritive 
value but also on the scope for the 
utilisation of rice and rice pro
ducts for industrial purposes. 



BHARAT KRISHAK 
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(FARMERS' FORUM, INDIA) 
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Bharat Krishak Samaj 

Why Farm Organization? 

Once inaugurating the rally of 
farmers our late Prime Minister 
Shri Jawaharlal Nehru said that 
''A stable agricultural economy 
depended on two things. First of all 
there must be more and more pro
duction and secondly there should be 
proper organisation of agricul
turists ". There is great necessity 
for more knowledge and education 
among the farmers. Our Samaj 
with its constructive approach and 
non-agittLtional character is playing 
not a mean role in the great task 
of providing enlightenment to the 
farmers which is extremely essential 
for strengthening the unity of the 
country and making prosperous, 
through greater productivity. In
creased production as a sound base 
for increased personal income is 
the primary and fundamental objec
tive of our organization, founded by 
the late Punjab Rao Deshmukh in 
the early fifties of this century. 

- .• 4 -..! 

The idea of farmers' organiza
tion is not new. Millions of 
farmers all over the world, and 
particularly in the agriculturally 
advanced countries of North 
America and Western Europe, 
have organised themselves in inde
pendent associations of their own 
for safeguarding and promoting 
their mutual interests. They repre
sent broad cross-sections of the 
opinions of farmers of their res
pective countries and on this 
account their leaders are listened 
to with respect when they speak 
on legislation and other matters 
affecting the welfare of the farmer. 
These organizations fight for the 
interest of the farmer and have 
been responsible in raising the 
status of the farming community. 
They are considered as the respon
sible and effective voice of the 
farmers they represent. The unit1 
ed and strong voice gives cortsi~ 
derable scope and weight to their 
actions which may otherwise r~ceiv~ 



scant attention. Moreover, such 
organizations of farmers tend to 
give them a feeling of belonging 
to a large community whose 
problems and aspirations are 
entirely their own and this results 
in the most efficient contribution 
to the overall economic develop
ment of their country. 

Birth of Bharat Krisbak Samaj 

In India the need for a strong 
representative organization of the 
farmers was felt since long, realizing 
the miserable economic and social 
condition of our farmers who form 
about 80 per cent of the country's 
population. In spite of this fact, 
and that about 50 per cent of the 
national income is from agriculture 
and allied vocations, agriculture 
remained the only major industry 
in the eountry without any organi
zation. 

It was realized that without an 
organization of farmer themselve 
it would never be possible to reach 
individually the millions of farmer 
in the country. It was, therefore, 
necessary to have a farmers' organi
zation which could solve not only 
tbe individual problems of farming 
but also the collective problems 
of tbe farming community and 
al o of the country in a steady 
and constructive manner. 

The necessity for such an 
organization was particularly felt 
after the launching of the First 
Five-Year Plan and it has now 
become indispensable, when there 
is all round demand to step up 
agricultural production. Efforts, 
such as the setting up of the 
community projects and National 
Extension Service, were initiated 
with the sole aim of winning the 
confidence of the farmers and 

The Founder President with his workers 
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The Founder President with his lieutenants 

securing their co-operation for 
ucce of the various cheme . 

It was at thi juncture that the 
well-wishers of the farmers thought 
that an earlier and a fuller success 
in the c effort could be ensured 
ifthe official attempts were blended 
suitably with non-official efforts by 
the farmers themselves, so that 
the much needed two-way traffic 
could be established between the 
Government and the farmer. It 
was realized by every body that 
the one-way traffic which had been 
existing till recently from the 
Government to the farmer was 
not the correct approach and was 
n<?t .expected. to achieve the goal 
w1t~m the demed period. 

The deci ion to establish such 
an organization of farmers was 
therefore, taken at a meeting of 
the State Ministers of Agriculture, 
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Co-operation and Animal Husban
dry held in July 1954, in Srinagar 
(Jammu & Ka hmir). 

Thus, the seed of the Bharat 
Krishak Samaj was first sown. 
The late Dr. Panjabrao S. Desh
mukh, the Union Mimister of 
Agriculture, was unanimously 
requested to be its first Founder 
President. A Constitution for the 
Sal!laj was formed and the Samaj 
registered on February 7, 19 55 
under the Societie ' Registration 
Act XXI of 1860 and on April 3 
1955, the first National Conven~ 
tion of Farmers was held in New 
Delhi, which was inaugurated by 
the late Prime Minister, Shri 
Jawah~rlal Nehru. This is briefly 
the history of the origin of the 
Bharat Krishak Samaj. 

A farmers' organization is a 
must m e ery country e pecially 



in democratic countries to safe
guard the interests of the farming 
community, to voice their aspi
rations and to find solutions for 
their problems. 

In India, where 80% of the 
population are concerned with 
farming and 50% of the national 
income i from agriculture, the 
need for such an organization was 
all the more necessary. Bharat 
Krishak Samaj filled this long 
felt need. 

The State Ministers of Agri
culture, Co-operation Animal Hus
bandry, who met in Srinagar in 
1954 decided its form and shape 
and Dr. P. S. Deshmukh, its First 
Founder President, built it up. 
It was registered on 7- 2-55 under 
the Societies Registeration Act 

xxr of 1860 and held it first 
National Convention of Farmers 
in New Delhi on April 3, 1955, 
which was inaugurated by the 
late Pandit Jawaharlal Nehru. 

The birth of Bharat Krishak 
Samaj has been hailed in all 
quarters in the country. It has 
created a very healthy enthusiasm 
among the farmers, who are eager 
to take an active part in the 
activities of the Samaj as they feel 
that it will help them to safeguard 
their interests and promote their 
economic welfare. Very encourag
ing reports are being received 
from all the States, where branches 
of the Samaj have been established 
and letters are constantly received 
in the central office from eager 
farmer who are keen to play an 
active ro1e in promoting its acti
vities. 

Dr. Rajendra Prasad, the then President of the Indian Republic 
addressing the farmer delegates of the National Convention 

held in Talkatora Gardens, New Delhi 
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The late Jawahar/a/ Nehru addressing farmers during 
the first National Convention of Indian Farmers 

Stability of the Samaj 

At the beginning, the Union 
Ministry of Food and Agriculture 
liberally helped the Samaj moni
tarily and in other way also for 
which the Samaj will ever remain 
grateful to them. This help, the 
Ministry gradually withdrew. For 
the last seven or eight years the 
Samaj has not even asked for any 
help from Government or anyone 
else. The financial position of the 
Samaj is sound. The two fund crea
ted by the Samaj in 1960, viz. Bharat 
Krisbak Samaj Freedom From 
Hunger Fund of Rs. 5,83,137-40 
being the balance of the gate 
money received by the World 
Agriculture Fair and the Bharat 
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Krishak Samaj World Agriculture 
Fair Memorial Fund for Rs. 4 
lakhs, have been combined into 
one to form a Trust Society 
called the World Agriculture Fair 
Memorial Farmers Welfare Trust 
Society. The Trust Society was 
registered in December 1963. 
Practically the whole amount bas 
been invested in purchasing a 
building in New Delhi. Besides 
this building, the Samaj possesses 
three buildings, two in New Delhi, 
in one of which is located the 
central office of the Samaj. The 
third building is at Jalgaon in 
which is located the district 
Krisbak Samaj office. The state 
branche are also making efforts 
to have their own buildings. Some 



of the State Branches get grant
in-aid from their respective State 
Governments. 

Within less than three years of 
birth of the Samaj, branches of the 
Samaj were established in all the 
States including the Union terri
tories of Delhi, Himachal pradesh, 
Tripura, Manipur and Goa. Steps 
are being taken to start branches 
in NEF A and An dam an and Nico
bar Islands. 

ln most of the states the Samaj 
has branches even at district and 
taluka levels. Efforts are being 
made to open branches at block 
and village levels. 

The membership of the Samaj is 
gradually increasing. The number of 
life members is over ten thousand 
and that of ordinary members about 
4-5 lakhs. Statements of state
wise and year-wise enrolment of 
life members are given below. 1t 
will be seen from the former statc
mcJ1t that the Maharashtra state 
Krishak Samaj has enrolled the 
highest nember of life members so 
far. Punjab stands second, Madhya 
Pradesh third, Haryana fourth and 
Tamil nadu fifth. 

Statement of State-Wise Enrolment 

of Life Members Upto 

31-12-1970 

Name of 
State 

No. of life 
members enrolled 

1. Andhra Pradesh 224 
2. Assam 14 
3. Bihar 104 
4. Gujarat 302 
5. Jammu & Kashmir 25 
6. Kerala 216 
7. Madhya Pradesh 1, 108 
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8. Maharashtra 4~741 
9. Mysore 172 

10. Nagaland 1 
11. Orissa 452 
12. Punjab 1,405 
13. Haryana 1,007 
14. Himachal Pradesh 86 
15. Rajasthan 94 
16. Tamilnadu 608 
17. Uttar Pradesh 427 
18. West Bengal 56 
19. Chandigarh 4 
20. Delhi 70 
21. Goa 35 
22. Manipur 10 
23. Pondicherry 5 
24. Tripura 13 

---
Total 11,274 

---

Statement" of yearwise 
enrolment of life members 

Y car No. of members 
enrolled 

1954 2 
1955 53 
1956 412 
1957 432 
1958 677 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967-68 
1968-69 
1969-70 

Total 

806 
3,361 

994 
488 
470 
396 
803 
533 
316 
723 
803 

11,274 



Aims and Objects of the Samaj Benefits of Becoming Life Member 

The aims and objects of the of the Bharat Krishak Samaj 
Samaj are: 

1. To study the problems facing 
the agricultural producers in 
India; 

2. to protect, advance and pro
mote the social, economic and 
cultural interests and activi
ties of the agricultural produ
cers, farm youth and farm 
women in this country ; 

3. to undertake propaganda, 
training and education of the 
farmers and co-operate with 
governmental and other agen
cies for the uplift and amelio
ration of the farming commu
nity and rapid progress of 
farming in India ; 

4. to assist in formulating and 
promoting national and inter
national agricultural policies, 
il'l the interest of the agricul
tural producers and to collabo
rate and co-operate with simi
Jar organizations of agricul
tural producers in this country 
or abroad for the furtherence 
of the said objectives ; 

S. to take such steps for the 
fulfilment of the above as may 
be necessary from time to 
time~ in particular collection 
and expenditure of funds, 
holding meeting, conferences, 
seminars and exhibitions, sen
ding representations. depu
tations, memoranda etc., and 
exchanging delegations. 

The Samaj IS a non-political, 
non-sectarian association of the 
agricultural producers and all those 
who are interested in the promo
tion of their welfare. 
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For a small contribution of Rs. 
110/- once in hisjher life time, 
the Jife member of the Bharat 
Krishak Samaj gets the following 
concessions and facilities : 

1. He/she is entitled to attend 
National Conventions of Far
mers wherever they are held ; 

2. he/she can travel by rail to 
and from the place of Con
vention at half the cost ; 

3. once enrolled as a life mem
ber, he/she gets the monthly 
' Krishak Samachar • as long 
as he/she lives without any 
payment, in English, Hindi, 
Marathi or Gurumukhi ; 

4. special facilities are provided 
for his/her benefits for visiting 
the National Agriculture Fairs 
which the Samaj has been 
holding in the different States 
every year; 

5. for every group of 20 life 
members enrolled he/she is 
entitled to nominate one of 
them as a member of the All 
India Farmers Council of the 
Samaj; 

6. a life member thus appointed 
on the Farmer's Council 
continues to function on that 
body for the CounCil's term 
of 3 years having the oppor
tunity of attending the Council 
meetings twice a year in 
various parts of India without 
any travelling cost to himself/ 
herself; 

7. An enthusiastic, enlightened 
and active life member has 



marty opportunities of serving 
on various Councils and 
Committees of the Samaj or 
of the Government and other 
organizations; 

8. he/she may be included 
amongst those selected for 
visiting different states in 
India and even foreign coun
tries; 

9. out of this small amount of 
Rs. 110/-, Rs. 25/-go to build 
up the State Organizations of 
the Samaj. 

Governing Body 

The Governing Body of the 
Samaj is the supreme administrative 

body and Its decisions on a11 
matters relating to the Samaj are 
final. The Governing Boqy is 
constituted by the President after 
his election by the All India 
Farmers' Council after every three 
years. It carries out the policies 
of the Samaj as directed by the 
All India Farmers' Council. Its 
strength IS 51 including the 
President. 

National Convention of Farmers 

The National Convention of Far
mers is a general meeting of farmers 
together with Government and 
other experts. Tho convention is 
held every year and farmer deleg
ates from all over India participate 
in the function. The holding of 

The impressive main gate of the first World Agriculture Fair 
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The late Prime Minister Shri Jawaharlal Nehru accompanied by our 
founder Prisident keenly interested in the glass cow in the Germen 

Democratic Republic pavilion in the World Agriculture Fair 

such a Convention is authorised 
to the Samaj under Article 11 
(Objects) - Object No. 4 of its 
Constitution. The main object of 
the Convention is to generate a 
general feeling of enthusiasm 
among farmers and to enable them 
to meet and discuss their prob
lems and difficulties with their 
brothern from aU over the country 
to make social and cultural 
contracts. 

The Samaj has so far held 
Fourteen National Conventions of 
Farmers, seven having been held in 
Delhi, and one each in Mysore, Cal 
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cutta, Madras, Ahmedabad, Jaipur, 
Bombay and Gowhati. 

The Conventions have been 
largely attended by farmers hail
ing from the remotest parts of 
India. This has been made possi
ble mainly due to the generosity 
and thoughtfulness of the Railway 
Board in issuing railway conces
sions at single fare double journey 
rates. This enables the poorest of 
farmers to participate in the 
Conventions. 

These Conventions have been 
inaugurated by eminent persons, 



like the President of India, the 
Prime Minister of India, Governors 
of States and Congress Presidents. 
The Conventions were also address
ed by eminent authorities on 
agriculture, animal husbandry, co
operation, farm organization, etc. 

In conjunctions with the Con
ventions, seminars on agricultural 
and allied subjects, acricultural and 
industrial exhibitions and trips to 
agriculturally important places have 
also been arranged. ' ·The fifth 
National Agricultural Fair was held 
in April1969 in Bombay" The sixth 
convention coincided with the 
World Agriculture Fair in 1960, 
and the 7th, 8th, lith and 12th with 

the National Agriculture Fairs in 
Calcutta, Madra , Ahmedabad and 
Jaipur respectively. 

All-India Farmers' Council 

The All-India Farmers' Council 
is the policy making body of the 
Samaj and has a strength of 600 
members drawn from life members 
of the Samaj, representatives of 
the states (one from each district), 
representatives of life members, 
representatives of other organi
zations (Boards, Commissions, etc.) 
agricultural experts, project and 
other officials etc. Its tenure is 
three years and it mee ts twice a 
year. The Council was constituted 
in pursuance of the resolution of 

The late Dr. Punjabrao Deshmukh with the President, 
Dr. Radhakrishnan, the Prime Minister, the late Jawaharlal Nehru 

and Shri V. K. Krishna Menon. the then Union Minister for Defence 
at the~ World Agriculrure Fair 
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the Governing Body of "the Samaj 
adopted at its meeting held during 
the first National Convention of 
Farmers held in 1955. It was 
inaugutated by the late Prime 
Minister, Shri Jawaharlal Nehru. 
The present Council is the fourth 
one reconstituted in January, 
1966. 

The purpose of setting up the 
Council is to make available to the 
Governing Body of the Samaj from 
time to time the representative 
views of the farmers of India. Its 
meetings are business meetings and 
formal in nature. It helps in pro
pogating the views and policies of 
the Samaj in all parts of the 
country and also to promote co
operation between the Samaj and 
the Government Departments. 

The Council has so far held 24 
meetings in the different parts of 
the country. 

The Council meetings have been 
inaugarated and addressed by 
eminent persons. Exhibitions, 
Seminars, etc. were also held in 
conjunction with these meetings. 

Standing Committee 

The Standing Committee of the 
Samaj is a Committee of eleven 
members which is constituted by 
the President from among the mem
bers of the Governing body. It 
meets occasionally and looks after 
the day-to-day work of the Samaj. 

The World Agriculture Fair 

The idea of holding the first 
World Agriculture Fair was con
ceived of by the Samaj within a 
year or two of its birth, and the 
late Dr. Deshmnkh, president of the 
Samaj, mentioned it in his address 
requesting Shri A. P. Jain, then 

Union minister for Food and Agri
culture, to open the Agricultural 
Exhibition which was organised on 
the occasion of the Second 
National Convention of Farmers 
in April 1956. Since then the 
~amaj had been working on lhe 
idea and it got the ' go ahead' 
signal when the All India Farmers' 
Council resolved in March, 1958, 
that the Fair should be held in 
New Delhi during the winter of 
1959-60. 

The world Agriculture Fair was 
inaugurated by the late Dr. Rajendra 
Prasad, then President of the Jndian 
Union, on December 11, 1959, in 
the presence of Mr. Eisenhower, 
then president of the United States 
of America, and our revered late 
Prime Minister, Pandit Jawaharlal 
Nehru. The Fair remained open 
upto 29 February, 1960. Twelve 
foreign Governments participated in 
the Exhibition and had set up huge 
pavilions which were highly educa
tive. The Foreign Sector comprised 
of the United States of America, 
Union of Soviet Socialist Republic, 
German Democratic Republic, 
People's Republic of Poland, Re
public of Iraq, Iran, Afghanistan, 
Ceylon, Burma, Republic of 
Vietnam, People's Republic of 
China, Republic of Mangolia, Food 
and Agriculture Organization of 
the United Nations and the Inter
national Federarion of Agricultural 
Producers. The pavilions in the 
Foreign Sector told a tale of man's 
achievements in the laboratory nnd 
in the field. 

The Indian participants in the 
Fair were the various divisions in 
the Union Ministry of Food and 
Agriculture, Animal Husbandry, 
Horticulture and Community 
Development of different States, 
the Central Commodity Com
mittees, the Agriculture and Animal 
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Prize Distribution at the World Agriculture Fair 

Husbandry Institutes, Commissions, 
Associations and business houses 
dealing in agricultural machinery, 
fertilizers, plant protection, chemi
cals equipment, etc. Their exhibits 
showed the latest developments in 
agriculture and allied sciences. 

The Fair was essentially an exhi
bition of food and agriculture and 
brought home to Indian farmers 
through educative demonstrations 
how the battle on the food front 
was being waged and gradually 
won by farmers an over the world, 
and thus enabled them to equip 
them elves better to produce more 
of what are India' immediate 
needs of food and fibre. 

The Fair, a pioneering venture 
seen by more than three million 

peopie from all parts of India and 
also by numerous people from 
everal foreign countries, was 

adjudged as a remarkable achieve
ment in the annals of the history 
of world agriculture. Among t the 
dignitaries from foreign countries, 
besides the President of the Uuited 
States of America, who visited the 

air, were the President, the Prime 
Minister and the Minister for 
Agriculture of the German Democ
ratic Republic, Prime Minister of 
Poland , Nepal U.S.S.R., and 
Cambodia, Lady Mountbatten 
Field Marshal Montgomery. They 
applauded the Bharat Krisbak 
Samaj for conceiving and holding 
uch a unique Fair for the fir t 

time in the history of world 
agriculture. The historic word of 
Eisenhower at the inauguration of 
the Fair are noteworthy :-
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'·I am singularly honoured by 
the invitation to join President 
Prasad at the opening of the World 
Agriculture Fair, the first such 
Fair ever held. And it is entirely 
right that it is held in India. 

My country was quick to accept 
when invited to participate in thi 
unique and historic event. And 
today, I am particularly honoured 
that India's Chief of the State 
will be with me when, in a few 
minutes, I officially open the United 
States Exhibit at the Fair." 

National Agriculture Fairs 

The success of the World Agri
culture Fair also gave birth to the 
idea that it would be more useful 

if such exhibitions could be organjs
ed on a national level in various 
parts of the country. This idea 
was also stressed by the late Prime 
Minister Shri Nehru in his address 
to the conference of Minister of 
Agriculture held in New Delhi in 
September, 1960. He felt that such 
exhibitions were so useful that they 
should be held even up to district 
level. 

Encouraged by the success of 
the World Agriculture Fair and by 
suggestions from the late Prime 
Minister Shri Nehru and several 
others , the Samaj ventured to 
shoulder the re ponsibility of 
following up the World Agricul
ture Fair by holding an annual 
National Agriculture Fair in the 

H er Majesty Queen E._li::abeth and Dr. Punjabrao Deslrmukh 

ill the first National Agriculture Fair al Calcutta 
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different part of the country m 
rotation. 

The First 
Fair 

ational Agriculture 

Thus, the Fir t ational Agricul
ture Fair was held in Calcutta in 
1961 at the invitation of the 
Government of West Bengal. It 
was inaugurated by President 
Radhakrishnan , then Vice-President 
of India, on January 8, 1961. It 
closed on March 14, 1961. Nearly 
a million and a half of per on , 
including thousands of farmers 
from different parts of the country, 
visited the Fair. Covering an area 
of nearly 40 acre , the first National 
Agriculture Fair had the participa
tion of three foreign countries, viz. 
the U. S. S. R., the Federal Re
public of Germany and Japan, the 
Union Ministries of Food & Agri-

culture, Information and Broad
casting, Railways and Commerce 
and ten State Governments. 

The Second National Agriculture 
Fair 

The econd National Agricul
ture Fair was organised at Madras. 
It was inaugurated by the then 
Governor of Madras, Shri Bishnu
ram Medi on January 14, 1962. 
It was a grand success. In many 
respect it was a greater success 
than the Calcutta Fair. Eleven 
State of the Indian Union, the 
Union Ministries of Food and 
Agriculture, Information a n d 
Broadcasting, Transport and Com
munication, Railways and Com
merce participated in the Fair. 
This Fair also had the participation 
of two foreign Governments, viz. 
the United States of America and 

The attractive main gate of the second 
National Agriculture Fair at Madras 
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Shri K. Kamaraj delivering his presidential address 
duri11g the inauguration of the Second National Agriculture Fair 

the Federal Republic or Germany. 
The .Fair was praised by all sections 
of the public. The Press in Madras 
as well a in other parts of the 
country paid glowing tributes to 
the efforts of the Bharat Krishak 
Samaj. Nearly 16 lakhs of people, 
a considerable percentage of whom 
were farmers, visited the Fair. 
The Fair closed on March 11, 
1962. The late Prime Minister Nehru 
was the patron of Fair. 

The Third National Agriculture 
Lair 

The Samaj had decided to hold 
the third National Agriculture Fair 
in Bombay in 1963 and had made 
all preliminary arrangements in that 
connection but due to the National 
Emergency the Samaj had to cancel 
the Fair. 

The Third National Agri<.;ultu re 
Fair was, however, held in Ahmeda
bad in January 1965. It was in
augurated by Shri Man ubhai Shah, 
the then Union Minister of Com
merce on 15 January, 1965 and 
clo ed on 15 March, 1965. 

The Fourth National Agriculture 
Fair 

The Fourth National Agricul
ture Fair was held in Jaipur in 
1966. It was inaugurated by Shri 
Mohan Lal Sukhadia, the then 
Chief Minister of Rajasthan on 
November 14, 1966. The Fair 
closed on December 31, 1966. 

The Fifth National Agriculture Fair 

The Samaj organised the 5th 
National Agriculture Fair at Bom
bay at the invitation of the Govern
ment of Maharashtra. The Fair 
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was held during March-April 1969. 
It was expressed to be the biggest 
ever held fair in Bombay on a 
90 acre plot of land in .Mahim 
Creek area with an area of 
4 50,000 sq. ft. as display area. 
M a n y State Governments 
and Ministries of the Central 
Government participated in the 
Fair. In addition about 60 private 
concerns dealing with the manu
facture of agricultural machine
ries, farm implements, plant 
protection chemicals, pesticides, 
!nsecticides etc., participated 
m the Fair. A few foreign 
embassies and high commissions 
also participated in the Fair. The 
Fair had a shopping and Eating 

Corner in addition to an Amuse
ment Park. 

The Samaj held the 13th 
National Convention and 22nd 
meeting of the All India Farmers 
Council at Bombay during the last 
week of April, 1969. The 14th 
National Convention of Farmers 
and the 24th All India Farmers 
Council was held at Gowhati, in 
April 1971. 

Holding of thf' Eleventh General 
Conference of the Jnternational 
Federation of Agricultural Pro
ducers 

The Bharat Kri hak Samaj 
became a member of the Inter-

Chief guest of the evening Shri Mormji Desai opens the Agriculture 
Exhibitionfirst before the inauguration of Council Meeting. 

The Exhibition was organized by Government of Gujarat 
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Fifth National Agricultural Fair at Bombay, inauguration 
by Shri Jagjivan Ram, the then Union Minister.for food, Agriculture, 

Community Development and Co-operation 

national Federation of Agricultural 
Producers in 1955, that is from the 
very first year of its exi tence. ft 
made bold enough to invite the 
International Federation of Agricul
tural Producers to hold their 
Eleventh General Conference in 
New Delhi from 27 November to 
5 December, 1959. The Confe
rence was inaugurated on 27, Nov
ember 1959 by the then President 
of India, late, Dr. Rajendra Prasad. 
He was welcomed on his arrival 
by Mr. James G. Patton, the then 
President of the International 
Federation of Agricultural Produ
cers and President of the National 
Farmers' Union, U.S.A. The Con-

Ference was also addre ed by the 
Prime Mini ter of lndia, late Shri 
Jawaharlal Nehru. Bharat Krishak 
Samaj was the host to the foreign 
delegates and it received great 
appreciation and praise from the 
delegates for conducting the con
ference efficiently and successfully. 

National Agricultural Co-operative 
Marketing Federation 

The National Agricultural Co
operative Marketing Federation 
was set up on 2nd October, 1958, 
the auspicious birthday of Mahat
ma Gandhi. The main objective 
of the Agricultural Co-operative 
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Marketing Federation are to co
ordinate and promote the market
ing and trading activities of the 
members in agricultural and other 
commodities, to undertake to pro
mote inter-state and international 
trade and commerce in agricultural 
and other commodities, to under
take supply of agricultural requi
sites. like seed, manures, agricul
tural implements, etc. The setting 
up of the Federation was the 
implementation of a resolution 
passed by the 5th meeting of the 
All India Farmers' Council of the 
Bharat Krishak Samaj in 1958. 

Farmers Co-operative Bank of India 
Limited 

Bharat Krishak Samaj had been 
anxious to establish a Farmer's 
Co-operative Bank in lndia since 
long. A part from the reference to 
it by the late Dr. Panjabrao Desh
mukh, President, Bharat Krishak 
Samaj, in the Srinagar Conference 
of Farmers and Ministers of Agri
culture and Co-operation in July 
1954, the National Convention of 
farmers as early as 1958 adopted a 
definite resolution to the effect 
that such a Bank be organised by 
the Bharat Krishak Samaj. 

The Bank has started functioning 
and is making good progress. The 
Bank will, there is no doubt, solve 
to a great extent the long standing 
credit problem of the Indian 
farmers and their institutions. 

First Afro-Asian Rural Reconstruc
tion Conference 

The Samaj has yet another great 
achievement to its credit. This is 
the holding of the First Afro-Asian 
Rural Reconstruction Conference 
in New Delhi in Jauuary, 1961, in 
which 23 Asian and African coun
tries and five International Organi-

sations participated. The late Dr 
P. S. Deshmukh, President Bharat 
Krishak Samaj was elected the Pre
sident of the Conference. The Con
ference was 1naugurated by the late 
Dr. Rajendra Prasad, the then 
President of India. Shri K. D. 
Sharma, formerly Secretary of the 
Bharat Krishak Samaj, was its first 
Secretary General. 

Freedom From Hunger Campaign 
Fund 

The late Dr. Deshmukh, Presi
dent, Bharat Krishak Samaj, in 
his address of welcome on the 
occasion of the inauguration of the 
World Agriculture Fair on 11th 
December, 1959, made the follow
ing announcement : 

~· The Bharat Krishak Samaj 
wishes to commemorate this great 
occasion by deciding to give con
crete shape to this campaign 
envisaged by F. A 0. We, there
fore, propose to constitute a 
Freedom From Hunger Trust Fund 
of our own which would be devoted 
to fulfilling the first two aims of 
the campaign, viz. imparting infor
mation and education to the farmers 
of India and helping agricultural 
research. For this purpose all 
gate money received in the course 
of this Fair would be credited to 
this fund. The Samaj will also 
approach various Governments, 
religious and other organisations, 
private foundations, as well as 
individual donors to add to this 
fund. I have great pleasure in 
making this announcement at this 
moment so as to secure the bles
sings of His Excellency President 
Eisenhower who, I believe, has 
already associated himself with this 
campaign. We could not have 
chosen a better moment to make 
a move in this direction. I hope 
and trust we will enjoy the bles-
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sings and support of everyone 
present here as well as those 
outside." 

Accordingly the Governing Body 
of the Bharat Krishak Samaj at 
its meeting held at Bhopal (Madhya 
Pradesh) in September, 1960, passed 
a resolution to the effect that a 
sum of Rs. 5,83, 137·40, the balance 
out of the gate money received by 
the World Agriculture Fair be 
constituted into the Bharat Krishak 
Samaj "Freedom From Hunger 
Fund" which may .be used for 
project to help the fanners to 
increase agricultural production in 
the country and to finance any 
campaign which may be organized 
by the Samaj to support the Free
dom From Hunger Campaign 
initiated by the F.A.O., W.A.F. 
Memorial Fund. 

The Governing Body of the 
Bharat Krishak Samaj at the same 
meeting also decided that a sum 
of Rs. 4,00,000 be transferred from 
the receipts of the World Agricul
ture Fair and created into Bharat 
Krishak Samaj World Agriculture 
Fair Memorial Fund for granting 
scholarships to the sons and 
daughters of Indian farmers for 
study of agricultural science both in 
India and abroad or for any other 
suitable educational purpose which 
the Committee to be appointed for 
the administration of the fund 
might propose. 

W.A.F. Memorial Farmers Walfare 
Trust Society 

The Governing Body of the 
Bharat Krishak Samaj at its meeting 
held in Ahmedabad in November 
1963 passed a resolution to the 
effect that the two funds viz. 
Bharat Krishak Samaj Freedom 
From Hunger Fund and Bharat 

Krishak Samaj World Agriculture 
Fair Memorial Fund consisting of 
Rs. 5,83, 137·40 and Rs. 4,00,000 
respectively may be combined into 
one to from a Trust Societv under 
the Societies Registration Act to 
be called "World Agriculture Fair 
Memorial Farmers Welfare Trust 
Society." In pursuance of this 
resolution. the Trust was registered 
under the Societies Registeration 
Act in Delhi in December, 1963. 

The Trust is giving scholarships 
to the students for higher studies 
in agriculture and allied subjects 
since its formation every year. 

U. S. Government's Co-operation 
and Help to the Sarnaj 

The Internatianal Co~operation 
Administration, U. S. A. (now 
U. S. A. I. D.) had placed at the 
disposal of the Samaj a Farm 
Organization Adviser, Mr. John 
H. Webb, for a period of three 
years, 1959-61 and had also made 
available to the Samaj a fully 
equipped publicity van with movie 
and public address system for use 
by the Samaj. The Samaj is 
grateful to U. S. A. I. D. for this 
generous help. The Samaj is also 
grateful to Mr. Webb for his 
valuable advice and help during 
the period of his tenure with the 
Samaj. 

Foreign contacts and farmers 
exchange 

BKS Bocomes A Member Of IFAP 

The Samaj became a member of 
the International Federation of 
Agricultural producers in the very 
first year of its existence, i. e. 
1955. The late Dr. P. S. Deshmukh, 
President, Bharat Krishak Samaj was 
elected as Vice-President of IFAP 
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Fctrm Leaders Training Programme 
an Indian trainee working with his host farmer in U. S. A. 

in 1963. Shri S. M. Wahi, a 
former Vice-President of the Samaj 
is a Vice-President of the lFAP 
now. He was a Vice-President of 
the IF AP before the late Dr. 
Deshrnukh also. 

The Sarnaj is an Honorary Mem
ber of the International Associa
tion of Fair and Expositions of 
U.S.A. 

Farmers Exchange Project 
(a) with U.S. A. 

The Bharat Krishak Samaj has 
undertaken a project of farmer to 
farmer exchange in collaboration 
with Farmers and World Affair , 
Inc., Philadelphia, U.S.A. The 
object of the project is briefly two
fold: (1) to study farming methods 
and problems, working of farm 
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organization, co-operatives, credit 
system, extension methods, etc., 
and (2) to help build friendship 
and mutual understanding and co
operation between the people in 
general and the farmers in parti
cular, of these two great democra
tic countries at the grassroots level. 

Under this project eleven groups 
of American Farm Leaders have 
so far visited India. The groups 
consisted of both men and women 
totalli ng about one hundred and 
twenty. Six groups of Indian farm 
leaders (about sixty men and 
women) have also visited U.S.A. 
under the Programme. 

(b) With G. D . R. 

The Samaj has also undertaken 
an exchange programme with the 
Peasants Mutual Aid Association 
of' the German Democratic Re-

public. About thirty Indian farm 
leaders have so for visited G.D.R, 
and about a dozen deleaates from 
G.D.R. have visited Inctla. 

Both these programmes are at 
non-Governmental level. 

Farm Leader Training Programme 

The Bharat Krishak Samaj has 
undertaken a project called Farm 
Leader Training Programme in 
collaboration with Farmers and 
World Affairs, Inc. , U.S.A., with 
which we are having Farmers 
Exchange Programme. Under this 
new training programme two Indian 
Farm leaders will be in U.S.A. 
with U. S. farm families under 
training as Trainees for about one 
year. The fiist group of traniees 
left for U.S.A. in March 1968. 
It proposed to send 3 young 
men, one each !'rom Oris a, Mysore 

..... ... . 
Seminar on Agricultural Production-cum-Family Planning 
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and Haryana to the U.S.A. under 
this plan for a period of about 6 
months and the group reached the 
U.S.A. in the lst week of April 
1971. 

Visit to Taiwan 

Under the Afro-Asian Rural Re
construction Organisation Program
me sponsored with a Ford Founda
tion grant a group of 1 S Indian 
Farmers visited Taiwan for 2 weeks 
from 24th August to 2nd September 
1970. The members included Shri 
R. Srinivasan, President, Farmers 
Forum Madras, a member of the 
governing body and standing com
mittee of the Samaj and others. 
all life members of the Bharat 
Krishak Samaj. 

Family Planning and Agricultural 
Production Pilot Project 

The Samaj has undertaken a 
''Co-operative Family Planning and 
Agricultural production Pilot Pro
gramme" in collaboration with and 
financial assistance of Farmers & 
World Affairs, Inc., U.S.A. Three 
Project Centres have already been 
started as Pilot Projects, one each 
in Madras (Chingleput Dist.), 
Maharashtra (Jalgaon Dist.) and 
in Mysore (Anakal taluka). The 
Samaj has appointed one Educa
tion Worker each for the Project. 
The worker is collecting necessary 
statistical datas etc, on family 
planning, and agricultural produc
tion. The workers have been 
provided with motor cycles. 

The three centres are doing 
excellent work on both family 
planning and agricultural produc
tion. 

Short duration Farmers Training 
Camps 

The Samaj organised 12 short 
duration farmers training camps in 
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the country with the help of the 
Government, one camp each by 
Uttar Pradesh Krishak Samaj ; 
Mysore Krishak Samaj ; two Train
ing Camps each by farmers Forum, 
Madras and Jammu & Kashmir 
Krishak Samaj and three camps 
each by Madhya Pradesh Krishak 
Samaj and Maharashtra State 
Krishak Samaj. The Samaj intends 
to hold some camps this year also 
for which we have received neces
sary grants from the Government 
of India. The trainees have shown 
keen interest and appreciated the 
training opportunity. 

Farmers Exchange Programme 
within the country 

The Ministry of Food & Agri
culture has started a scheme of 
Farmers Exchange Programme 
within the country. The Samaj 
intends to organise the programme 
and has received some grant from 
the Ministry. 

National Food Congress 

A National Food Congress was 
organised by the Government of 
India. Dr. Bholey was a Member of 
the Preparatory Committee of the 
National Food Gongress 1970. Mr. 
S. N. Mushran, Dr. D. A. Bholay 
and members of the Standing Com
mittee of the Samaj attended the 
National Food Congress 1970 mee
ting held at Vigyan Bhavan, New 
Delhi from 11th to 14th May 1970. 
Further Mrs. Jaya Arunachalam 
Hon. Secreary of the Organiazation 
at Madras attended the Con
ference in the capacity of a special 
invitee. This Congress was in con
nection with the World Food Con
gress held at Hague from 16th to 
30th June 1970. Tl1e N. F. Con
gress & the World Food Congress 
was a grand success. Considering 
as it does every item which concerns 
the farmer vitally it gives opportu-



nity for members to express them
selves frankly & forcefully in a con
structive spirit, building men to 
take their place as effective pro
ducers, builders & contributors to 
the general productive welfare of 
the country as a whole. 

World Agriculture Fair Memorial 
Shivaji College 

The World Agriculture Fair 
Memorial Shivaji College was 
started in 1961, in the rural area 
of Delhi at Matiala, Najafgarh 
Road, in a temporary building. 
The Bharat Krishak Samaj donated 
Rs· 4,00,000 to the College 
Endowment Fund. The College is 
well established now and is making 
good progress. It has at present 
over 500 students both boys and 
girls. A new site for the 
college has been obtained where 
the college will be shifted shortly. 
The Delhi Administration has taken 
over the administration of the 
college. 

Publications And Publicity 

The Samaj has its own monthly 
journal called Krishak Samachar. 
The publication of this journal was 
taken up from December, 1956. 
It was being published both in 
English and Hindi upto July 1961, 
but since August 1962, it is also 
being published in Marathi from 
the District Krishak Samaj Office, 
Jalgaon. Since February 1964 the 
journal is being published in the 
Gurumukhi script also from the 
Punjab State Krishak Samaj Office, 
Chandigarh. The journal is sent 
free of cost to all life members in 
the languages of their choice. 

The Samaj has also published 
several special publications, sou
venirs, reports, etc. on the occa
sion of Conventions, Seminars, 
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Fairs, etc. In 1964, the Samaj 
published the Bharat Krishak 
Samaj Year Book 1964. The 
Samaj has published its second Year 
Book 1968 in the year 1970. This 
book is also very highly commended 
upon and congratulated by experts 
and this was published by the 
Farmers Form Madras on behalf of 
the Bharat Krishak Samaj. Emi
nent scientists and experts in agri
culture. animal husbandry, co-ope
ration, etc. both from India and 
foreign countries have contributed 
very fine articles. This book is 
very highly commented upon by · 
experts. 

The Samaj intends to bring out 
Year Book every year. 

Seminars and Symposiums 

The Samaj has organized several 
seminars on important subjects 
during Conventions, Conferences, 
WorJd Agriculture Fair, National 
Agriculture Fairs, etc. 

In these Seminars progressive 
farmers, Government and non
Government experts in agriculture 
and allied subjects participated. In 
the symposium on Radioisotopes, 
Fertilizers and Cowdung Gas 
Plant a large number of scientists 
from foreign countries also partici
pated. 

National Farmers Day 

To Commemorate 3 Apri], 1955, 
on which day the first National 
Convention of Farmers was inaugu
rated by the late Prime Minister, 
Shri Jawaharlal Nehru, the Bharat 
Krishak Samaj decided to celebrate 
April 3, as the National Farmers 
Day. 

Since then the Bharat Krishak 
Samaj has been celebrating this 
day-April 3, throughout India. 
The Krishak Samajs in the states 



at the state, district, taluk and 
village levels have been celebrating 
this day by arranging meetings, 
discussions, etc. in which both the 
farmers and agricultural experts 
have been participating. On this 
occasion the President has aiso 
been sending to the farmers in 
India a message of good wishes 
and encouragement. 

Miscellaneous Activities of the 
Samaj 

The Samaj has whole-heartedly 
co-operated with the Government 
in their Kharif (rainy season) and 
Rabi (winter) crop campaigns. 

To meet the National Emergency, 
the Samaj immediately formulated 
a five point programme for Natio
nal Defence and appealed to the 
Nation's peasantry to shoulder 
bravely its due share of the task 
of safeguarding the freedom of the 
motherland and helping to beat 
hack the invader, and to step up 
agricultural production. 

The central office and the state 
branches of the Samaj also liberally 
contributed to the National Defence 
Fund. 

The Punjab State Farmers Forum 
has set up Farm Machinery and 
Implements (Production-cum-sale) 
Co-operative Industrial Society 
Ltd. They have also applied for 
license for manufacture of small 
tractors. 

The Jalgaon District Krishak 
Samaj has taken an agency for the 
supply of tractors, spare parts and 
other agricultural machinery and 
implements and also has undertaken 
servicing of tractors and other 
agricultural machinery and imple~ 
ments. 

The Mysore Farmer's Forum has 
undertaken supply of good quality 

seed potatoes of improved varie
ties to growers and has also applied 
for license to import seed potatoes 
from Burma and other countries. 

The Mudhol Farmers' Forum 
(Bijapur, district Mysore State) 
with the full co-operation of the 
the te9hnical personnel of U. S. 
A. I. D. and State Government 
has been able to successfully imple
ment a new Mysore System of 
Soil and Water Conservation and 
Contour Bunding of fields on a 
large scale. The new methods 
have helped to a great extent to 
increase agricultural production. 
This is a very important line of 
work undertaken by the Mudhol 
Farmers' Forum. The success of 
this project has created enthusiasm 
in other state Krishak Samajs and 
work on similar lines is likely to 
be undertaken by them. The 
Mudhol Farmers Forum is also 
producing seeds of hybrid maize, 
jowar and bajra for supply to 
cultivators after getting the seeds 
certified by the National Seeds 
Corporation. 

The Mudhol Farmers' Forum 
was the first to organize a Quintal 
Club. 

The Punjab Krishak Samaj and 
Madhya Pradesh Krishak Samaj 
under the auspices of the Planning 
and Development Department have 
undertaken, training of the Pancha· 
yat Secretaries, Panchs, Sarpan· 
chs, Upsarpanchs, etc., at Feroze
pur and Bhopal respectively under 
the scheme of the Panchayat Raj 
Training Programme. 

Many of our progressive farmers 
collaborate with the Central and 
State Governments for undertaking 
field trials on their own fields 
under the supervision of Govern· 
ment experts. Many of them have 
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also been multiplying on a large 
scale improved certified seeds re
commended by the Central Insti
tutes, and the State Governments. 

Some of our progressive farmers 
are also members of Government 
Committees, Planning Commission, 
etc. 

Future Programme of work of the 
Samaj 

The future programme of work 
of the Samaj includes : 

I. Strengthening the organiza
tion in the States by appointing 
whole-time paid Secretaries or 
Assistant Secretaries, intensifica
tion of the effort to enrol life and 
ordinary members, holding farmers' 
conventions at state and district 
levels, Training Camps for Samaj 
workers, organizing Crop Competi
tions, Farmer's Days, Agricultural 
Museums, etc. 

2. Promotion and organization 
of co-operatives ; viz. formation of 
National Council of Farmers Co
operatives, Krishak Samaj Central 
Co-operatives, Seed Multiplication 
Associations, Agricultural and 
Machinery Co-operatives. 

3. Popularisation of the main 
features of the Japanese method 
of paddy cultivation wherever 
suitable and popular, firstly, by 
studying the method and secondly 
by propagating it amongst other 
farmers. Wherever the Japanese 
Government farms are located, 
efforts to take advantage of these 
farms for the training of farmers, 
especially the younger generation, 
to be made. The knowledge gained 
is then to be practised by the 
trainees on their lands so as to 
become focus of radiation of the 
method. 

4. Getting soils analysed and 
popularising fertilizer use and plant 
protection methods. 

5. Grading agriculture produce. 

6. Taking utmost possible ad
vantage of warehouses constructed 
by Government. 

7. Advising and undertaking 
co-operative farming on voluntary 
basi 'i wherever possible. 

8. Popularising Farmer's Co
operative Bank of India. 

9. To get agency for the distri~ 
bution of tractors, farm imple
ments, spares, etc. through the 
State Krishak Samajs. 

10. To give practical training 
to farm men and farm women in 
the increased agricultural produc
tion who are members of the 
Bharat Krisbak Samaj in all the 
States and Union Territories with 
the help and guidance of the 
Directorate of Extension, Ministry 
of Food & Agriculture, Govern
ment of India. 

The Samaj conducted 14 short 
duration farmers' training courses 
in the States, with the aid of 
grants from the Government of 
India for its members in its 
progressive members' farms. 

11. Expanded Family Planning 
And Agricultural Production Pilot 
Projects 

Inspired by the success of the 
three Pilot Projects already running 
one each in Jalgaon, Chingleput 
and Anakal, the Samaj and the 
Farmers & World Affairs, Inc., 
USA are considering the expansiou 
of the Project aid to have 14 
such Pilot Projects in the country. 
The idea is that each state should 
have one such ' Family Plannin& 
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and Agrkultural Production Pilot 
Project' centres. The Samaj and 
the FW A are negotiating with the 
Ministry 0f Health and Family 
Planning and the USAID for 
necessary financial help to the 
Samaj for running the Projects in 
14 centres. 

The Samaj hopes that the 
Government will lend its helping 
hand to the Samaj for the Pilot 
Projects in the States. 

This is in short the story of BKS, 
the leading farmer organisation 
representing the voice of ·our 
6 million farm families. ln the 
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short span of its life :it has made 
vigorous and sustained effort to 
organise itself in an the states of 
the country. It has tried to com
municate the views of the farmers 
to the government and the members 
have made useful contribution to 
the deliberation of the various com
mittees connected with Agriculture 
on which the Sarnaj has been given 
representation. There are many 
objectives which the Krishak Samaj 
has in view for the betterment of 
farming communities as a whole. 
The link that the Samaj has set out 
to forge between farming and 
farmers is getting stronger and 
stronger day by day. 
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2. February 7 

3. February 13 

4. April 3 

19S6 

5. 

6. April 2 

-h.~ p.,. .. ,~rt. .{q .. wo&.$ qwf -t\.e_ 

The decision to establish an ~ganisation of far~ 
mers was taken at a meeting of State Ministers of 
Agriculture, Co-operation, an Animal Husbandry 
held in Srinagar under the Chairmanship of late 
Dr. P. S. Deshmukh, the then Minister of Agricul-
ture, Government of India. 

The Constitution for the Samaj was registered 
under the Societies Registration Act 1M' XXI of 
1860, ;~ h )\AI~~ ~-"~INik;S1 ~tk, ~4" (6~ 
~-~wJc. ~o~, J. 

The first meeting of the Governing Body of the 
Samaj was held at 12, Janpath, New Delhi, the 
then residence of late Dr. Deshmukh. 

The first National Convention of Farmers was held 
in New Delhi and was inaugurated by late Shri 
Jawaharlal Nehru, the then Prime Minister of 
India. 

The first conventi~of Delhi State Krishak Samaj 
was held at Mehr li and was inauguratecl by Dr. 
P. S. Deshmukh, nion Minister of Agriculture 
and President, Farmers Forum, India. 

2nd National Convention of Farmers was held in 
Delhi and was inaugurated by late Dr. Rajendra 
Prasad, the then President of India. 
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7. April 3 

8. Sept em her 10 

9. November 7 

10. December 

11. December 28 

1957 

12. 

13. 

14. January 27 

15. February 

16. March 20 

17. March 24 

18. -Do-

fi~t 
.J.st All India Farmers Council meeting at Delhi was 
inaugurated by late Shri Jawaharlal Nehru, the 
then Prime Minister of India. 

2nd All India Farmers Council meeting at Delhi 
was inaugurated by late Dr. K. N. Katju. the then 
Union Minister of Defence. 

Y\ 
The first co~ference of the Young farmers of 
Mysore State was held in Shimoga and was inau
gurated by Dr. P. S. Deshmukh, Union Minister of 
Agriculture and President, Young Farmers Associa
tion India. 

~· 
StartedfPu~ation of ' KRISHAK SAMACHAR ' 
in Eng?tsh and Hindi languages. 

The 4th conference of State Ministers of Agricul
ture was addressed by Dr. P. S. Deshmukh, Union 
Minister of Agriculture and President, Farmers 
Form, India. 

Under the "Farm Leaders Study Programme'' 
sponsored by the Technical Cooperation jk).ission.; 
20 Indian Farm Leaders went to U.S.A. 

Dr. P. S. Deshmukh,Union Minister of Agriculture 
inaugurated the Western Regional-cum-AU India 
Cattle and Poultry show at Indore. 

The Governing Body of the Farmers Forum, India 
meets 1at New Delhi under the Presidentship of 
Dr. P. S. Deshmukh. 

Shri Chester Bowles, former US Ambassador to 
India meets the members of the Governing "Body of 
the Farmers Forum and the young fQrmers Associa
tion of India at New Delhi. 

Shri A. P. Jain. Food and Agriculture Minister of 
Government of India inaugurates Eommodity 
&mmittees formed by Farmers Forum, India. 

l\ 

Shri U. N. Dhebar, the than President, J~dian 
NationaJ Congres~ in New Delhi inaugurates 3rd 
National Convention of Farmers. 

Late Shr~ V. T. Krishnamachar~ the then Deputy 
Chairm;n Planning Commission, in New Delhi 
inaugurates 3rd All India Farmers Council meeting. 
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19. March 24 

20. 

21. 

22. July 

23. August lO 

24. October 

25. -Do-

26. October 8 

27. November 2 

28. November 

29. November 15 

30. December J 1 

The Farmers Forum India organises an Agriculture 
and lural Industries Exhibition along with the 3rd 
National Convention of Farmers in the Talkatora 
gardens at New Delhi. 

The All India Farmers Council holds its third meet
ing in Talkatora gardens, New Delhi. 

Dr. T. C. Ghosh, member of planning commision 
on the occasion of the 3rd National Convention of 
farmers inaugurates a training programme of the 
Young Farmers Association, India. 

Representatives of the Farmers Forum India were 
appointed as tf.embers on the various Regional 
Committees of I. C. A. R. 

The local standing committee of the f.trmers furum 
lndia met ,It\ New Delhi under the Presidentship j)f 
i::>r. P. S. Deshmukh, Union Minister for to
operation and president, Farmers Forum, India. 

Dr. P. S. Deshmukh, Union Minister for (oopera
tion and President,J:armers Forum India meets ten 
American Young Farmers including 5 girls who 
were visiti)!g' India under the International Farm 
Youth Exchange Programme. 

Farmers Fi~ sponso~s a ~isan Special Train 
which started'tf~rm Bulsar (Gujrat) on a round the 
country tour. 

8 Japanese Youth Leaders including two girls 
arrived in New Delhi on a good will mission. 

; 
Slul' Y. B. Chavan the then Chief Minister of 
Maharashtra inaugurates the 4th All India Farmers 
Council meeting held at Amaravati (Maharashtra). 

iThe Farmers Forum convened All India Conference 
of Cotton growers, Oil seeds growers, Millet gro
wers and Fruit gorwers. 

Soviet Agricultural Delegation came to India on a 
good will mission and a reception was held by the 
Farmers Forum, India. . 

The Bharat !<-rishak Samaj gave a reception to tlJ!t._ 
Agriculture StudyTeam of FAO consisting of 21 
persons. 
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1958 

31. January 26 . 

32. February 23 

33. March 14 

34. March 15 

35. March 19 

36. Marc 19 

37. June 27 

38. July 3 

39. August 5 

Rajmata Kamlendeemati Shah, Treasurer BKS and 
Dr. B. P. Pal, Director of. I. A. R.I. New Delhi 
and a member of the governing body of the BKS 
were awarded the" Padma Bhushan" and '·Padma 
Shri" respectively on the Republic Day. 

Dr. P. S. Deshmukh, President BKS inaugurates 
the first convention of Madhya Pradesh Krishak 
Samaj. 

Shri V. T. Krishnamachari, Deputy Chairman PJan· 
ning Commission inaugurates the Seminar on 
" Krishak Samaj in Agriculture Extension ". 

Prime Minister, Shri Jawaharlal Nehru inaugurates 
the 4th National Convention of farmers in New 
Delhi. 

Dr. Rajendra Prasad, President of the Republic of 
India was pleased to acept to be the patron-in-t11icf 
ofthe BKS. 

5th All India Farmers Council meeting was heid at 
New Delhi and was inaugurated by Shri A. P. Jain, 
the then Union Minister for J()od and Agriculture. 

The announcement about the holding of the "World 
Agriculture Fair" in New Delhi from December 
1959 to February 1960 was made by Shri A. P. Jain 
the then Union Minister of Food and Agriculture 
at a special function held at the Exhibition Ground, 
MathmaRoad, New Delhi where the office of the 
World Agriculture Fair was opened. 

Dr. P. S. Deshmukh inaugu.r}}1_es the State Farlllfl's 
Council of the Madras Kris?I<: Samaj at Madras. 

20 Indian Farm Leaders left for the USA by air 
from New Delhi to take part in the " Farm Lead
ers study project " sponsored by the International 
Cooperation;4dministration of the!iovernment of 
USA. 

40. October 2 The National Agricultural Co-operative Marketing t"lC ~ + 
Federation was registered -i.A: ~oune~tjQ.n with ft..,]~ 

{ ""'L resolution of the Bharat Krishak Samaj. 

41. November 22 6th All India Farmers Council meeting was held at 
Bhubaneswar and was inaugurated by Shri Hare
krishna Mahtab, the then Chief Minister of Orissa. 
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19.59 
42. January 

43. February 4 

44. March 12 

45. March 18 

46. May 2 

47. May 

4 . August 1 

49. August 11 

SO. November 25 

51. November 27 

52. November 29 

F-37 

The 60th Birthday of Dr. P. S. Deshmukh, was 
celebrated at a reception held in the Central Office 
of the Bharat Krishak Samaj. 

~ 
Prime Minister ~i Nehru Inaugurated a rally of 
young farmers at Bangalore. 

Farmer-members of Thana Krishak Samaj (Bom
bay) meet Prime Minister Sri Jawaharlal Nehru in 
New Delhi. 

BKS gave a receptian to Shri B. R. Sen Director
General of the F & A 0rganisation. 

5th National Convention at Mysore was inaugu
rated by Mr. Mangaldas Pakvasa, the then Governor 
ofMysore. 

Dr. P. S. Deshmukh_,President of BKS was elected 
President of the Samaj for the next term at the 7th 
meeting of All India Farmers Council held in 
Mysore, 

The New International t..lheat ,4greement goes into 
effect. 

20 farm leaders left Delhi by plane to USA under 
the ''Farm Leaders study project, 1959 programme" 
sponsored by the Technical ~·a-operation jl$ission 
ofthe USA. 

The :first group of 12 American Farm Leaders 
arrived at Palam, India, under the farll!e{S Exchange 
Programme of BKS with Farmers and lwbrld Affairs 
of U.S.A. 

The 11th General Confer!Jlce of International 
Federation of Agricultural ;t"oducers was inaugu
rated in Vidyan Bhavan, New Delhi, by late Dr. 
Rajendra Prasad, the then President of India. The 
conference was held in Delhi at the invitation of th1e.. 
Samaj. 

8th All India Farmers Council meeting was held 
in New Delhi a~d was inaugurated by Shri S. K. 
Patil the then Union Minister for fOod and 
Agriculture. 
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53. December 11 World Agriculture Fair was inaugurated by Dr. 
Rajendra Prasad the then President of India in 
New Delhi, who was also the Chief Patron of 
BKS, in the presence of Mr. Dwight D. Eisenhower, !. 
the then Presid~t of U.S.A~late Shri Jawah<hlal 1" 
Nehru, late Dr. P. S. Deshmukh and many &ther 
distinguished guests. 

1960 

54. February 11 

55. February 12 

56. February 14 

9th All India Farmers Council meeting was inaug
urated by Shri Morarji Desai, the then Union 
Minister for Finance at Delhi. 

6th National Convention of Farmers was inaugura
ted by late Dr. Rajendra Prasad, the then Presi
dent of India, in New Delhi. 

Shri Jawaharlal Nehru, Prime minister of India 
addressed . .iff the concluding function of the 6th 
National Convention of farmer at Talkatora 
gardens. 

57. .February 29 X Closingofthe World Agriculture Fair. Dr. S. Radha-
f:rishnan, the then Vice-President of India gave 
away prizes and late Shri Jawaharlal Nehru, the 
then Prime Minister presided over the closing 
function. 

58. August 14 20 progressive farm leaders from various States 
left for U.S. A. under "Farm "aders study project, 
1960 Programme" sponsored by the Technical 
Eooperation f\1-ission of the U.S.A. 

59. September 16 The lOth All India Farmers Council was inaugura
ted by Shri H. P. Pataskar, the then Governor of 
Madhya Pradesh at Bhopal. 

60. November 22 Farmers Cooperative Bank of India Ltd., was 
established at Delhi. 

1961 

61. January 8 

62. January 18 

I 
Inauguration of the First National Agriculture 

C Fair at ;alcutta by Dr. S. Radha Krishnan, the 
c:( then Vi,e-President of India. 

Dr. Rajendra Prasad, President of India inaugurat- t 
.I es the Afro-Asian Rural Reconstruction Conper- f 

ol. an~~ .f1rganised under the institute of BKS, at 1 Vidran Bhavan, New Delhi. 
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63. February 15 

64. February 16 

65. February 18 

66. March 14 

67. May 

68. June 1 

69. July 

70. October 18 

1962 

7 t. January 7 

72. January 14 

73. March 8 

11th All India Farmers Council meeting at Calcutta 
was inaugurated by Shri Shriman Narayan, the 
then Member, planning ~ommission. 

7th National Convention of farmers was inaugurat
ed at Calcutta by Shri Sanjiva Reddy, the then 
president, Indian National Congress. 

Her Majesty the Queen Elizabeth II and His Royal 
Highness Prince Philip, the Duke of Edinbgrough tj 
visited the First National Agriculture Fair orga~is-{ rr 
ed by the BKS at Calcutta. 

Closing of First National Agriculture fair at 
Calcutta. Shri Taran Kanti Ghosh, the then 
Minister for Agriculture and Food Production, 
Government of West Bengal, presided over the 
function. 

A group of 12 Indian Farmers left for U.S. A. on 
an Agriculture study trip for about 3 months 
arranged in c2_Uaboration with "Farmers and 
World Affairs, f1c.}'hiladelphia

1
U. S. A." 

The first group of 12 Indian farm leaders reached 
Washington D. C. under the farmers exchange 
programme. 

Started World Agriculture Fair Memorial Shivaji 
College at Matiala, Delhi State. 

Shri Karan Singh, Sardar-i-Riyasat. Jammu and 
Kashmir inaugurates the 12th meeting of the All 
India Farmers Council at Tagore Memorial Hal~ 
Srinagar. 

3rd group of 15 American farm leaders arrived in 
India under the project of farmer exchange 
arranged by the BKS. 

" Second National Agriculture Fair was in~urated 
at Madras by Shri Bishnuram Medhi, tne then 
Governor of Madras. 

13tb. All India Farmers Council meeting was 
inl:fgurated at Madras by Sh.ri C. Subramaniam~ 
the then Finance Minister of Madras. 
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74. March 10 

75. March 11 

76. March 19 

77. March 31 

78. April 

79. May 

80. May 10 

81. August 

82. August 

83. October
November 

84. October 17 

1963 

85. January 26 

\A 

8th National Convention of Farmers was inalgura
ted at Madras by Shri Bishnuram Medhi, the then 
Governor of Madras. 

Closing of the 2nd National Agriculture Fair at 
Madras. Shri K. Kamraj, the then Chief Minister 
of Madras presides over the closing function. 

2nd Afro~Asian Conference on Rural Recontruc~ 
tion was held in Cairo, the Capital of United Arab 
Republic. 

The Afro-Asian Rural Reconstruction was establi~ 
shed and Shri K. D. Sharma became the lst Secre~ 
tary General of this International Organisation. 

Two farmer delegates from the GDR were the 
guests of BKS. 

2nd gJ_p of Indian farm leaders left India fq~ USA 
under Farmers Exchange Project sponsr~d by 
the BKS. 7,-

The resignation of Shri K. D. Sharma as Secretary 
of the Samaj was accepted by the Governing body 
of the Samaj and Shri R. B. Deshpande was 
appointed to succeed Shri Sharma as Secretary 
ofBKS. 

Dr. P. S. Deshmukh, President BKS was made an 
Honorary member of the National Farmers Union 
during his recent visit to Denver, Colorado,. USA. 

Started Publication of " Krishak Samachar " in 
Marathi from Jalgaon (Maharashtra). 

BKS contributes a sum of Rs. 1,000/- to the 
National Defence Fund. 

14th All India Farmers Council Meeting was 
inaugurated at Chandigarh by late Sardar Pratar 
Singh Kairon, the then Chief Minister of Punjab. 

Shri Bishan Mansingh, member governing body of 
BKS was awarded " Padma Shri " on the 1963 
Republic Day awards. 
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86. February 5 

87. February 10 

88. February 28 

89. May 16 

90. June 25 

91. November 5 

92. November 5 

1964 

93. January 

94. January 17 

95. February 

Dr. P. S. Deshmukh founder \1esident of the BKS 
was elected President of the National Agriculture 
Co-operative Marketing Fedaration. 

4th group of 10 farm leaders from the USA arrived 
in India under farmer to farmer exchange 
programme sponsored jointly by the Samaj ancl 
Farmers and World Affairs .fnc. ,philadelphia, USA. 

First Patron-in-'ltief of the Samaj, Dr. Rajendra 
Prasad, Ex-President of India passes away at Patna. 

Dr. P. S. Deshmukh,President BKS was elected as 
one of the Vice Presidents of the International 
Federation of Agriculture Producers during its 13th 
General Conference held at Bray, Ireland. 

Dr, P. S. Deshmukh
1
President of BKS and Secre

tary Shri R. B. Deshpande visits GDR at the 
invitation of the farmers ~utual ~id 1\ssociation(Jf 
the GDR. 

\4 
In~uration of the 15th All India Farmers Council 
meeting at Ahmedabad by late shri Balwantrai 
Mehta, the then Chief Minister of Gujarat. 

Shri A. M. Thomas Vice-President of the BKS and 
Deputy Minister for Food was made Minister of 
~ate for Food in the Union Ministry of food and 
Agriculture. 

The World Agricultural Fair Memorial Farmers 
Welfare Trust Society was registered under the 
Societies Registration Act XXI of 1860 as per a 
resolution passed by the Governing Body at its 
meeting held at Ahmedabad on November 5th 
1963. 

5th group of 14 farm leaders from the U.S. A. 
arrived in India under the farmer to farmer 
exchange programme, sponsored jointly by the 
Farmer and World Affairs USA & BKS. 

Farmers' Forum, Punjab startes publication of 
"Krishak Samachar" in Gurumrikhi script also / U 
from Chandigarh. I 
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96. March 19 

97. March 20 

98. March 20 

99. May 

1CO. May 27 

. 
101. July 19 

102. August 26 

The 16th All India Farmers Council meeting was 
u/ in~gurated at Delhi by Shri Asoka Mehta, the then 
l Deputy Chairman, Planning Commission. 

The 9th-10th combined National Convention of 
fanners was inaugurated at Delhi by Shri Swaran 

a/ Singh, then Union Minister for Food and 
'f AJriculture. cit 

A delegation from GDR Jt6. the invitation of Dr. 
P. S. Deshmukh, President, BKS attends the 9th. 
& lOth National Convention of Farmers1 4l"Nt.W.J>d..A-

~ 
BKS Vice-President Maharani Mohindki Kaur of 
Patiala was nominated tot¥ Rajya Sab'ha. ,'Q 

Shri Jawaharlal Nehru, Prime Minister of India 
and Chief tatron Agriculture Fair passes away in 
Delhi. f 

A delegation of 9 members of BKS ]eft for GDR 
at the invitation of the Farmel!rMutual Aid Associ
ation of GDR. 

"'•"'-/ 
A delegation of 9 Indian Farm Leaders leaves for · 
USA under the farmers exchange programme and 
one~member on 5th September. 

103. September 15 

104. October 2 

105. October 24 

106. November 15 

107. December 2 

108. December 27 

A delegation on behalf of BKS meets the " Jha 
Committee , • 

The BKS Year Book 1964 was brought out on 2nd 
October (Mahatma Gandhi Birthday) and the 
publication was inaugurated at the hands of 
late Shri Lal Bahadur Shastri, the then Prime 
Minister of India. 

17th All India Farmers Council meeting was 
inaugurated at Bhubaneswar by Shri S. P. Mohanty, 
the then Minister for Agriculture and Education, 
Government of Orissa. 

Dr. P. S. Deshmukh, M.P., President BKS leaves 
Delhi for Sydney by air to attend the Executive 
Committee Meeting of the IF AP. 

Dr. P. S. Deshmukh was rtlected Vice-President 
oflFAP. 

The 66th birthday of the President of BKS., Dr. 
P. S. Deshmukh was celebrated. 
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1965 

109. January 15 3rd National Agriculture Fair at Ahmedabad WiiS 
inaugurated by Mr. Manubhai Shah, the then 
Union Minister for Commerce. 

110. January 16 The sixth group of six American Couples - farmers 
-arrived in New Delhi under the farmer to farmer 
exchange programme of BKS. 

111. March 8 Inauguration of the 18th meeting of the All India 
Farmers Council at Ahmedabad by Shri Shah 
Nawaz Khan, the then Union Minister for 
Agriculture. 

112. March 9 Inauguration of the 11th National Convention of 
farmers at Ahmedabad by Shri Utsavbha,t'i Parikh, 
the then Minister for Agriculture, Government of 
Gujarat. 

113. March 11 Closing of the 11th National Convention of farmers 
and the 3rd National Agriculture Fair at Ahmeda
bad by Padma Vibhusan Nawab Mehdi Nawaz 
Jang, the then Governor of Gujarat. 

114. April 3 BKS completes its 10 years of existance. 

115. April 10 Dr. P. S. Deshmukh, Founder-President of the 
Samaj passes away. 

116. May ~ Mrs. Vimalabai Deshmukh B.A., LLB., wife of 
late Founder-President of BKS was elected to the 
parliament. 

117. May 31 A delegation of BKS meets the Agricultural prices 
commission. 

118. June 4 The Governing Body of the Samaj unanimously 
decides that Shri A. M. Thomas should carry out 
the duties of the Presideny4 Gic.'. 

119. June 4 The Governing Body decides to have a suitable 
memorial for Dr. Deshmukh. 

120. July 14 A group of 10 Indian farm leaders leaves for 
USA under the exchange programme. 

121. September 17 A delegation of 6 members of the BKS leaves for 
GDR at the invitation of the Farmers Mutual Aid 
Association of GDR. 
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122. October 22 

123. December 8 

1966 

124. January 11 

125. January 15 

126. January 28 

127. January 28 

128. January 28 

129. January 30 

130. May · 

131. August 13 

132. October 

133. November 12 

Shri Mohan Wahi, Vice-President, BKS appointed 
as a Director of the Fertiliser Corporation of India 
Limited. 

Padma Shri Bishan Mansingh, member of the Ail 
India Farmers Council and member of the gover
ning body and the standing committee ofthe Samaj 
~asses away. 

. 
Shri Lal Bahadur Shastri, PrtJte Minister of 
India, suddenly passes away at Tashken,.d • 

The 7th group of American farm leaders consisting 
of 5 couples arrive in New Delhi under the farmer 
to farmer exchange programme of BKS. 

Shri C. Subramauiam, the then Union Minister for 
Food & Agriculture was elected as President of 
BKS at the lOth All India Farmers' Council 
meeting held at Lucknow. 

The 19th All India farmers council meeting was 
inaugurated at Lucknow by Smt. Sucheta Kriplani, 
the then Chief Minister of U.P. 

Inauguration of the 1st State Agriculture fair at 
Lucknow was done by Smt. Kriplani, the Chief 
Minister of U.P. 

Concluding day session of the Council was addres
sed by Shri Bishwanath Das, the then Governor 
ofU.P. 

Shri S. M. Wahi, Vice-President, BKS was elected 
as Vice-President of the International Federation 
of Agricultural Producers by the 15th conference 
held in London. 

The Governing Body agreed that Family Planning 
and Agricultural Production Pilot Project centres 
be started one each at Jalgaon and Madras. 

Honorary membership of International Association 
of Fairs and Expositions, USA was conferred 
to BKS. 

The 4th National Agriculture Fair at Jaipur was 
inaugurated by Shri Mohanlal Sukhadia, the Cheif 
Minister of Rajasthan. 
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134. December 28 The 20th meeting of the A11 India Farmers Council 
elected Shri A. M. Thomas as the f'resident of the 
Samaj. ..,. 

135. December 28 The 20th meeting of the All India Fajmers Council 
was inaugurated by Shri Ram Niwas Mirdha, the S/ thenfpeaker, Legislative Assembly of Rajasthan. 

136. December 29 The 12th National Convention of farmers was 
inaugurated at Jaipur by Shri Ram Niwas Mirdha, 
the then~eaker, Legislative Assembly Rajasthan. 

1'\ 

137. December 30 Late Dr. Sampurnan~, the then Governor of 
Rajasthan delivered address at the closing function 
~f the 4th National Agriculture Fair and 12th 
lonvention of farmers. 

1967 

138. February 25 

April 3 

July 9 

A group (3 couples) of U. S. Farm Leaders arrives i, 
India under the Exchange Project with Firmers and 
World Affair !nc.JU.S.A. 

The 13th National Farmers Day was Celebrated. 

The Governing body ratifies the decision of the 
President Shri A. M. Thomas, to handover duties 
to Shri Ram Niwas Mirdha as Acting President of 
the Samaj on the eve of his Departure as the 
Indian High Commissioner to Australia. 

A delegation of Indian Farm leaders make a tour 
--------.;----.of East Germany from 7th to 20th. 

144. September 1 

A group of Indian Farm leaders left India on a 
7 week tour of USA under the Exchange Pro-
~r.amme of BKS and Farmers and World Affairs 
lnc. USA. - / -~ . 
Dr 1. lholay takes over the Secretaryship of the 
Saniaj from Shri R. B. Deshpande. 

145. October 14 The 2nd State Agriculture Fair at Delhi was 
inaugurated by Shri A. P. Shinde, the Union 
Minister for Food. 

146. November 19 Prime Minister Smt. Indira Gandhi completes 
40 years of her devoted life. 

147. November 29 The Arbitrator communicated that the proceedings 
w,tl(/ of the) Agriculture Fair Arbitration case has been 

finally"closed. 

1968 

148. February 2 

F-3~ 

The International Fedaration of Agriculture Produ· 
cers nominates Shri Wahi, and Dr. D. A. Bholay as 
delegates for the United Nations Conference of 
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149. February 2 

150. February 2 

151. March 22 

' 
I 

152. Aprjl 3 

153. May 6 

154. May 7 

155 . . May 8 

156. May 21 

t57. August 5 

fa~~~ 

158. November 24 

1969 

159. January 18 

160. April 

161. April 

Trade & Development held at Vigf'an Bhavan, 
New Delhi. 

Shri Radhanath Rath, life member and governing 
body member of BKS is awarded the title of 
"Padma Bhushan" on the Republic Day of 1968, 

Shri H. G. Patil, the life member of BKS and the 
Honorable member of the Governing Body of BKS 
is nominated as Vice-Chancellor of the Proposed 
first Agriculture University of Maharashtra. 

Three young Indian farmers, one each from 
Punjab, Maharashtra and Haryana left for USA 
as the 1st batch of trainees under the Farm Leaders 
Training Programme w~h USA.. 

National Farmers Day 1ebflrated. 

Inauguration of the 21st meeting of the All India 
Farmers Council by Shri Nakul Sen, late Governor 
of Goa, Daman and Diu.~ lta~;. 

Shri S. N. Mushran, M. L. A".i. was elected as the 
!resident 8i QK.f:O.M,f '11-c.~.-s• a..MY~ ..f,.,'!:.t-.S 
<U.Le~~ .. I\,_.. ..........a..,t ~~"" 4 SC\M).j. 
Closing function of the Council meeting was 
addressed by Mr. Anthony J. D'Souza, Minister 
for Agriculture of Goa, Daman ?nd Diu at PanjJi. 

Shri S. N. Mushran, the newly elected President 
of the Samaj assumes charge of his Qffice at Delhi. 

A reception was held at Vithalbhai Patel House. 
in New Delhi to welcome Shri Jagajivan Ram;. 
Union Minister for food, Agriculture, Community 
Development and Co-operation as the President of 
the Samai as per the neW/constitution of the Sarna~ 
jh..;. s."'. f'\~"- ~ ~~ ~ .... ~ 4-- ~1--s-
Mr. Ray Newton, Ex·:9eJ3ttty Director of the 
American friends committee and Executive Secre
t~ry,Farmers and World Affairs]nc:,- USA breathed 
hts last. 

The 9th group of nine U. S. Farm Leaders arrived 
India under the Farmers Exchange Programme 
with USA. 

The Fifth National Agriculture Fair organised by 
the Bharat Krishak Samaj was declared open by the 
Union Food and Agriculture Minister Shri Jaga
jivan Ram, in Bombay. 

The President of Young Farmer's Association 
India nominates Dr. D. A. Bholay as one of the 
Vice-Presidents ofYoungFarmers Association,lndia. 
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.162. April 

163. April 

164. May 7 

165. May 8 

166. September 22 

1970 
167. January 16 

168. March 13 

169. May 

170. June 16 to 20 

171. July 28 to 
August 8 

172. December 

ij 
1971 
173. January 

174. April 5 to 8 

The meeting of the 13th National Convention of 
Farmers and 22nd National Council of farmers of 
the Bharat Krishak Samaj was held in Bombay. 
In the 22nd National Council of Farmers at 
Bombay,Dr. D. A. Bholay,Secretary General of the 
Bharat Krishak Samaj inaugurated the Seminar on 
Farm Revolution. 
Shri S. N. Mushran, Chairman of the Samaj 
addresses the delegates of the 22nd Meeting of the 
All India Farmers Council, Bombay. 
Shri B. Rachaiah, Minister of Agriculture, Mysore 
;reside+' over the celebrations of the 13th National 
Convention of Farmer. 
Shri S. N. Mushran, Chairman of the Samaj and 
Dr. D. A. Bholay, Secretary leave India on 22-9-69 
by air on an invitation from the Farmers Mutual 
Aid Association of German Democratic Republic. 

The Tenth group of American Farm Leaders 
delegation consisting of 10 members (Five families) 
arrived in New Delhi ga lcttla Januaey tm under 
the farm Leaders exchange programme of BKS. 
23rd meeting of All India Farmers Council 
of the Bharat Krishak Samaj was held in the 
Jawaharlal Nehru Agricultural University, Jabalpur . 
Shri R, Srinivasan, Chairman of the Farmers 
Forum, Madras was nominated as the President of 
Tamil Nadu Farmers Forum and in his place Sbri 
G. Karuppiah Moopanar was nominated as the 
Chairman of Farmers Forum,; Madras. 
The Second World Food Congress was held in 
Hague. 
A World Conference on Agricultural Education 
and training jointly organised by the FAO, ILO, 
and UNESCO was held in Copenhagen. 
Dr. Norman, E. Borlaug an eminent agriculture 
scientist Wqs awarded the 1970 Noble peace pr~e Z 
for his pJ6neering ventures like the development 
of Hybrid Wheat and triticale. 

A,..,t....;u.., 
A group of 6/.,farmJ leaders arrive (11th group) in 
New Delhi, Under Farmers Exchange Programme 
run by Bharat Krishak Samaj and Farmers and 
World Atfaris inc. Philadelphia, USA. 
14th National Convention of farmers and 24th 

All India Farmers Council was held at Grama 
Sevak Training Centre, Khanapara, Gq~hati. 
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Fixation of remunerative 
and incentive prices for 
agricultural produce. and 
State trading in food
grains through the 
Foodgrains Trading 
Corporation proposed 
to be set up by 
Government. 

~ . -.,.,-,..,. 
{self Sufficiency in Food 

Grains. 

Seminar on Farm Manage
ment 

S'~--.;~ M 

~ Agricultural Revolution 

Time & Place Occasion & who inaugurated 

October 1964 
~~· 

January 1966 
'-~· 

December 1966 

~~'""""· 

May 1968 
Pa"-j; . 
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17th All India Fanners 
Council meeting. Chief 
Guest was Dr. P. K. 
Parija1 Vice-Chancellor 
of UtKal University,...,k... 
~~~ ~ s.._;.,;....r..;. 
~h~0'14t&w<W'· 

19th All India Farmers 
Council meeting. Mr. 
A. M. Thomas, President 
Bharat Krishak Samaj 
and the then Minister 
for Defence Production, 
,Government of In4ia~""~ 
i~ "h.-, .. _.....,., 
~,..J· 

1 '2th National Convention 
of Farmers. The Seminar 
was organised by the 
National Productivity 
Council and Rajasthan 
Productivity Council in 
collaboration with BKS. 
Shri Nathu Ram Mirdha, 
the then Minister of 
Agriculture, Govt. of 
Rajasthan ina~urated 
the Seminar M" :JNiP....,. 

21st meeting of the All 
India Farmers Council 
at Panaji. Shri. Nakul 
Sen, Lt. Governor of 
Goa, Damon & Diu 
inaugurated the Seminar.~ 

fA .. •:f 
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YIELD PER ACRE ON AN AVERAGE UNDER HIGH YIELDING AS WELL AS 

OTHER VARIETIES 

ANDHRA PRADESH 

HIGHEST YIELDS RECORDED 
(CrQp Competition Data) 

Year Crop Variety Highest yield Recorded 

1953-54 Paddy M.T.U. 19 9,900 lbs{acre 
1954-55 

" 10,061 
" 

, 
1955-56 

" " 10,290 " " 1956-57 
" " 9,000 

" " 1957-58 
" " 10,380 " " 1958-59 
" M.T.U. 9 9,840 

" " i9S9-60 
" M.T.U. 19 11,220 , 

" 1960-61 
" G.E.B. 24 4,850 kgs/acre 

1961-62 , 4,122 
" " 1962-63 

" " 4,236 
" " 1963-64 , , 5,240 
" " 1964-65 

" c.o. 20 5,209 
" 

, 
1965-66 

" 
Not given 5,820 

" " 1966-67 
" 

I.R. 8 5.600 
" " 1967-68 

" " 5,670 
" " 

Jowar 

1953-54 (Rainfed) Not given 3,480 lbsfacre 
1954-55 

" " 5,168 
" " 

1955-56 
" " 5,963 

" " 
1956-57 

" " 4,480 
" " 

1957-58 
" 2,925 

" " 1956-57 , (Rabi) .. 1,000 
" " 

1957-58 
" 

,, 4,380 
" " 1958-59 

" " 5,375 , , 
1959-60 5,460 ,, , 
1960-61 

" " 2,245 kgs/acre 
1961-62 

" 1,820 
" " 1962-63 

" " 1,261 
" " 1963-64 ,, 840 
" 

, 
1964-65 1,934 

" " 1965-66 .. " 2,732 
" " 1966-67 

" " 2,230 
" " 1967-68 .. .. 920 
" " 
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IRRIGATED AREA DURING 1968-69 

IN ANDHRA PRADESH FOR FOODGRAINS 

Area in acres Area in Hectares 

CEREALS 

t. Rice 65,96,947 26,69,692 

2. Wheat 11,209 4,536 

3. Jowar 1,52,853 61,857 

4. Bajra 1,80,839 73,183 

5. Ragi 3,20,443 1,29,678 

6. Maize 1,34,139 54,264 

7. Korra 37,213 15,061 

8. Varagu 74,804 30,272 

9. Samai 891 360 

lO. Other small millets 11,349 4,592 

PULSES 

11. Bengal gram 1,550 627 

12. Redgram 3,169 1,282 

13. Greengram 28,545 11,551 

14. Blackgram 751 304 

15. Horsegram 3,405 1,378 

16. Other Pulses 747 302 

17. Total Pulses 38,168 15,444 

Total foodgrains 75,58,860 50,58,959 
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STATEMENT SHOWING THE QUARTER-WISE BREAK-UP OF AMMONIUM 

SULPHATE FOR THE YEAR 1970-71 

ANDHRA PRADESH 

Sl. Ist lind IHrd IVth Total 
No. District Quarter quarter quarter quarter 

1. Srikakulam 6,000 3,300 2,450 11,750 

2. Visahapatnam 5,000 3,000 2,500 10,500 

3. East Godavari 12,500 6,800 4,700 24,000 

4. West Godavari 16,000 9,200 7,800 33,000 

5. Krishna 12500 6800 4700 24,000 

6. Guntur 15000 8000 6500 29,500 

7. Nellore 6000 3300 2450 11,750 

8. Chittoor 4500 2500 2250 9250 

9. Cuddapah 3000 1600 1150 5750 

10. Kurnool 6000 3375 1875 11250 

ll. Anantapur 4000 2125 1815 8000 

12. Hyderabad 1500 1160 590 3250 

13. Medak 3000 2080 670 5750 

14. Mahaboobnagar 5000 3200 1800 10,000 

15. Warangal 4000 3100 2150 9250 

16. Khammam 2000 1600 900 4500 

I 7. Nalgonda 3000 2080 670 5750 

18. Karim nagar 5000 3500 2000 10500 

19. Nizamabad 10000 7280 2470 19750 

20. Adilabad 1000 1000 500 2500 

Total: 125000 50000 25000 50000 250000 
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STATEMENT SHOWING THE TARGETS UNDER MULTIPLE CROPPING. (A.P) 

Target for 1970~ 7l 

1. Srikakulam 1,12,380 

2. Visakhapatnam 1 ,03,142 

3. East Godavari 1,12,380 

4. West Godavari 1,12,380 

5. Krishna 1,40,094 

6. Guntur 1,86,284 

7. Nell ore 1,67,808 

8. Kurnool 1,95,552 

9. Anantapur 1,86,284 

10. Cuddapah 93,904 

11. Chittoor 93,904 

12. Hyderabad 66,190 

13. Nizamabad 84,666 

14. Medak 1,12,380 

15. Mahboobnagar 1,95,552 

16. Nalgonda 1,67,808 

17. Warangal 1,12,303 

18. Khammam 93,904 

19. Karimnagar 1,12,380 

20. Adilabad 1,03,142 

Total: 25,52,437 
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AREA AVERAGE YIELD AND PRODUCTION IN 

MAHARASHTRA STATE 

(1969-70) 

Crop Area Av. Yied 

Rice 13,281 993 

Wheat 8,394 492 

Kharif Jowar 25,316 733 

Rabi Jowar 33,537 417 

Bajri 20,344 314 

Maize 450 682 

Ragi 2,127 847 

Other Cereals 2,024 389 

Total Cereals - 1.05,473 561 

1. Area in 'oo' hectares 

2. Av. Yield in ka/hectares 

3. Production in 'oo' tonnes. 
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Production 

13,183 

4,131 

18,559 

13,976 

6,387 

307 

1,801 

788 

59,132 



ESTIMATES OF AREA AND PRODUCilON OF PRINCIPAL CROPS IN 

NAG ALAND 
YEAR 1969--70 

Crops Area in Yield per beet. Total Pro-
Hectares (in kg.) duction 

Cereals 90,000 68130 M/T 

Autumn Rice 

(including Jhum Rice) 41,300 820 33,870 .. 
Winter Rice 18,900 1,020 19,280 ,, 
Maize 9,200 613 5,640 

" 
Other cereals & 

SmaJl millets 20,600 453 9,340 
" 

Pulses 3,250 500 1,330 
" 

Gram 40 500 20 
" 

Tur 60 660 40 , 
Rabi Pulses 1,450 400 580 , 
Beahs 1,700 425 720 .. 
Oil Seeds 1,912 806 

" 
Sesamum 600 470 282 

" 
Rape & Mustard 1,300 400 520 

" 
Linseed 12 320 4 •• 

Fibres 210 Bales 584 , 
Cotton 100 95 

" 53 • 
Jute 100 900 

" 
500 , 

Mesta 10 560 
" 

31 , 

Other Crops 5,818 51,345 

Sugarcane 1,350 28,000 37,800 
" 

Tobacco 28 600 17 .. 
Potato 3,050 4,000 12,200 " 
Sweet Potato 240 2,800 6,72 .. 
Chillies 1,150 570 656 " 

Note:-1. The estimates of area and production are not based on any land records as the 
area in Nagaland is not cadastrally surveyed and there is no primary reporting 
agency in the State. 
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ESTIMATED AREA UNDER AND PRODUCTION OF PRINCIPAL 

CROPS IN TRIPURA DURING 1969-70 

Crops. Area in acres Production in Average yield in 
M.T. Bales. Kgs. per acre. 

-·-----· -

I. Rice -Aman 3,26,365 1,16,000 M.T. 355 

A u.s 3,07,350 1,07,680 M.T. 350 
(including Jhum) 

Boro 24,580 11,000 M.T. 448 

Total 6,58,295 2,34,680 M.T. 356 

2. Pulses 7,790 1,242 M.T. 159 

3. Sugarcane 6,970 l0,250M.T. 1470 

(Gur) 

4. Potato 6,900 18,620 M.T. 2700 

5. Oilseeds 15,350 2,542 M.T. 166 

6. Jute 18,250 56,910 Bales 562 

7. Mesta 19,550 49,440 Bales 455 

8. Wheat 743 641 M.T. 863 

(Ad-hoe) 
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AREA AND PRODUCTION OF FOOD CROPS 

Year ended June: 1955-56 1960-61 1966-67 1967-68 

Area Mn . bectare 

Rice 31.5 34.1 35.3 36.4 

Wheat 12.4 12.9 12.8 15.0 

Jowar 17.4 18.4 18.1 18.4 

Bajra 11.3 11.5 12.2 12.8 

Maize 3.7 4.4 5.1 5.6 

Ragi 2.3 2.5 2.3 2.3 

Barley 3.4 3.2 2.8 3.4 

Small millets 5.3 5.0 4.6 4.9 

Gram 9.8 9.3 8.0 8.3 

Other pulses 13.4 14.3 14.1 14.4 

Total foodarains 110.6 115.6 115•3 121.4 

Production Mn. tonnes 

Rice 27.6 34.6 30.4 37.6 

Wheat 8.8 11.0 11.4 16.5 

Jowar 6.7 9.8 9.2 10.0 

Bajra 3.4 3.3 4.5 5.2 

Maize 2.6 4.1 4.9 6.3 

Ragi 1.8 1.8 1.6 1.9 

Barley 2.8 2.8 2.3 3.5 

Small millets 2.1 1.9 1.5 1.9 

Gram 5.4 6.3 3.6 6.0 

Other pulses 5.6 6.5 4.7 6.1 

Total foodgrains 66.9* 82.0 74.2 95.1 

Note: Figures for 1968-69 are subject to revision. Also see Table 123. 

*Including non-reporting areas, production was 69.2 mn. tonnes. 

t Foodgrains production in 1966-70 is 99.5 mn. tonnes. 
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1968-69 

37.0 

16.0 

18.7 

12.1 

5.1 

2.2 

2.8 

4.7 

7.1 

14.2 

120.4 

39.8 

18.7 

9.8 

3.8 

5.1 

1.6 

2.4 

1.8 

4.3 

6.1 

94.0t 



IMPORTS OF FOODGRAINS: QUANTITY & VALUE* 

Quantity Value of 

Rice Wbeatt Others 
foodgrains 

Total imports 

'000 tonnes Rs. crores 

1956 330 1,113 1,443 56 

1961 384 3,092 19 3,495 130 
1965 783 6,583 96 7,462 290 

1966 787 7,833 1,739 10,358 523 

1967 453 6,400 1,819 8,672 532 

1968 446 4,765 482 5,694 361 
1969 487 3,090 295 3,872 253 

• Including imports from U.S. A under P. L. 480. 

t lncJuding ftour. 

AVAILABILITY OF FOODGRAINS 

Net quantity available* 

Annual total Per capita per day 
(Mn. tonnes) (Grams) 

Cereals Pulses Cereals Pulses Total 

1956 52.3 10.2 359 70 430 

1961 64.3 ll.l 398 69 467 

1965 73.7 10.9 415 61 476 

)966 64.7 8.6 355 47 402 

1967 66.6 7.3 357 39 396 

1968 76.3 10.6 398 55 453 

)969 76.8 9.1 392 47 438 

• Total domestic production (less quantity provided for seed requirements etc.) plus 
imports, minus exports and adjustments for changes in Government stocks. 
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FERTILISER PRODUCTION AND CONSUMPTION 

1960-61 1966-67 1967-68 1968-69 
'000 tonnes of nutrients 

Nitrogenous fertilisers (N) 

Production 101 308 354 541 

Consumption 210 840 1,040 1,208 

Phosphntic fertilisers (P20s) 

Production 53 145 191 210 

Consumption 70 250 340 382 

Potassic fertilisers* (K20) 26 liS 170 170 

* consumption estimates : there is no indigenous production. 

CROPPED AREA AND IRRIGATED AREA 

- ---·--·---- - -·-·· - - -- ---
Net area Total Cropped Net area Gross area Gross irrigated 

sown area* irrigated irrigated* as% of 
cropped area 

Mn. hectares 
---------- - - - .. 

1955-56 129.2 147.3 22.8 25.6 17.4 

1960-61 133.2 152.7 24.6 27.9 18.3 

1961-62 135.4 156.1 24.9 28.5 18.3 

1962-63 136.3 156.3 25.7 29.5 18.8 

1963-64 136.4 156.8 25.9 29.7 18.9 

1964-65t 137.9 158.1 26.1 31.2 19.7 

1965-66t 136.1 155.3 26.7 31.2 20.1 

1966-67t 137.0 156.6 27.5 32.7 20.9 

* Sum of net area sown I irrigated and area sown I irrigated more than once during 
the year. 

1" Provisional 



AREA IRRIGATED BY SOURCES AND CROPS 

1955.56 1960-61 1964-65 
Mo. hectares 

Source wise 

Government canals 8.0 9.2 9.9 
(35.3) (37.2) (37.7) 

Private canals 1.4 1.2 1.1 
(6.0) (4.9) (4.4) 

Tanks 4.4 4.6 4.8 
(19.4) (18.5) (18.4) 

Wells 6.7 7.3 7.8 
(29.6) (29.6) (29.9) 

Others 2.2 2.4 2.5 
(9.7) (9.8) (9.6) 

Total net irrigated area 22.8 24.6 26.1 
(100.0) (lOO.O) (100.0) 

Crop wise 

Rice 11.0 12.5 13.4· 
(43.0) (44.7) (44.4) 

Wheat 4.2 4.2 4.9 
(16.2) (15.2) (16.1) 

Sugarcane 1.3 1.7 1.7 
(5.0) (6.0) (5.4) 

Oilseeds 0.3 0.4 0.5 
(1.1) (1.5) (1.5) 

Cotton 0.8 1.0 1.3 
(3.3) (3.5) (4.0) 

Total gross irrigated areat 25.6 27.9 31.2 
(100.0) (100.0) (100.0) 

Note : Figures in brackets show percentages to total irrigated area. 

* Including some areas for which details are not available. 

t Including irrigated area under other crops. 
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1965-66 

9.8 
(37 .~ 

1.1 
(4.3) 

4.4 
(16.8) 

8.4 
(31.9) 

2.6 
{9.8) 

26.7* 
(100.0) 

13.1 
(42 .4) 

5.2 
(16.9) 

2.0 
(6.5) 

0.5 
(1.8) 

1.3 
(4.1) 

31.2 
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AREA UNDER HIGH-YIELDING VARIETIES 

PROGRAMME 

Area under HYVareaas% Average yield 
HYV* of total (kg. per hectare) 

('000 hectares) cropped All- HYV 
area India areat 

e 
1967-68 

Wheat 2,942 19.6 1,103 2,655 

Paddy 1,785 4.9 1,546 2,434 
Jowar 603 3.3 545 788 
Bajra 419 3.3 405 1,092 

Maize 287 5.1 1,123 2,044 

Total 6,036 6.8 

1968-69 

Wheat 4,793 30.0 1,169 2,463 

Paddy 2,629 7.1 1,613 3.990 

Jowar 690 3.7 523 1,063 

Bajra 745 62 316 870 

Maize 388 6.8 997 2,503 

Total 9,245 10.3 

* Cumulative figures. 

t Based on sample studies mede by the Programme Evaluation Organisation of 
the Planning Commission. Yield estimates of wheat are for the Rabi season and 
the others for Kharif season. 
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NUMBER OF TRACTORS, ELECTRIC PUMPS AND 
OIL ENGINES IN USE (STATE-WISE) 

Tractors• Electric pumpst Oil enginest 

As of April: 

Andhra Pradesh 

Assam 

Bihar 

Gujarat 

Kerala 

Madhya Pradesh 

Maharashtra 

Mysore 

Orissa 

Punjab~ 

Rajasthan 

Tamil Nadu 

Uttar Pradesh 

W. Bengal 

Total (incl. other areas) 

* For agricultural purposes. 

t For irrigation purposes. 

----
1961 1966 

1.8 2.9 

0.5 0 .8 

1.5 2.1 

2.0 3.2 

0.3 0.4 

2.0 2.5 

1.4 3.3 

1.0 2.6 

0.2 0.7 

7.9 15.5 

3.2 4.2 

1.4 3.3 

7.1 10.1 

0.3 1.5 

31.0 54.0 

t Figures relate to the erstwhile State of Punjab. 
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1961 1966 1961 1966 

OOOs 

17.0 57.2 33 .9 46.7 

0.4 

1.9 6.9 3.2 3.7 

6.2 14.7 45.0 112.4 

2.6 4.9 3.4 6.8 

2.2 6.1 9.7 16.5 

6.5 38.0 63.7 146.8 

12.4 27.1 10.1 24.6 

0.1 0.2 1.2 0.7 

8.8 32.5 8.2 29.3 

0 .5 5.0 2.5 7.3 

98.5 208.5 36.8 42.9 

3.0 10.2 8.4 28.1 

0.3 0.6 3.6 4.2 

160.2 414.6 230.0 471.0 



OUTPUT & YIELD OF SELECTED AGRICULTURAL 
CROPS IN MAJOR PRODUCING COUNTRIES, 1966 

N.B. Figures under the 'Output' columns show the percentage share of each country in 
the total world production of Rice (253.1 mn. tonnes), Wheat (308.3 mn. tonnes). 
Cotton (10.7 mn. tonnes) and Groundnut (16.0 mn. tonnes) respectively. Yield 
figures are expressed in 100 kg per hectare. 

Rice (Paddy) Wheat 

Output Yield Output Yield 

India 18.0 12.8 India 3.4 8.2 

Brazil 2.3 14.5 Argentina 2.0 12.0 

Burma 2.6 14.1 Australia 4.1 15.3 

Indonesia 5'6 18.4 Canada 7.3 18.7 

Japan 6.5 50.9 France 3.7 28.3 

Pakistan 6.5 15.7 Turkey 3.'2 12.0 

Philippines 1.6 13.5 U.S.A. 11.6 17.7 

Thailand 4.7 17.2 U.S.S.R. 32.6 14.4 

- - -~- ·~·-·- --
Cotton (Lint) Groundnut* 

Output Yield Output Yield 

India 8.3 1.1 India 28.1 6.2 

Brazil 5.8 1.6 Argentina 2.6 12.3 

Mexico 5.8 7.9 Brazil 5.6 13.9 

Pakistan 4.4 2.8 Chinat 14.8 11.9 

Turkey 3.6 5.4 Indonesia 3.1 12.7 

U.A.R. 4.3 5.9 Nigeria 11.2 12.8 

u.s.A. 19.5 5'4 Senegal 5.4 7.7 

U.S.S.R. 19.1 8.3 U.S.A. 6.8 19.0 

------~-- .. -- - - ~ ---
• In shell. 

t Mainland China. 
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Production and Import of Cereals : All-India 1950 to 1969 

(Million tonnes) 

Production Net Imports 

Year 
Rice Wheat Other Total Rice Wheat Other Total 

Cereals Cereals Cereals Cereals 
---- -- ·· -··- -------------

2 3 4 5 6 7 8 9 

1950 25.1 6.8 18-7 50.6 0.36 1.43 0 37 2.16 

1951 22.1 6.8 16.8 45.7 0.76 3.06 0.98 4.80 

1952 22.6 6.3 17.5 46.4 0.74 2.55 0.64 3.93 

1953 24.3 7.6 20.0 51.9 0.18 l. 71 0.15 2.04 

1954 29.8 8.1 23.2 61.1 0.63 0.20 0.01 0.84 

1955 26.6 9.1 23.3 59.0 0.17 0.44 ( ) 0.01 0.60 

1956 28.7 8.9 19.9 57.5 0.29 1.10 1.39 

.957 30.2 9.5 20.5 60.2 0.75 2.88 3.63 

1958 26.5 8.0 21.9 56.4 0.40 2.71 0.11 3.22 

1959 32.0 10.0 23.5 65.5 0.30 3.54 0.02 3.86 

1960 31.7 10.3 22.9 64.9 0.70 4.38 0.05 5.13 

1961 34.6 11.0 23.7 69.3 0.38 3.09 0.02 3.49 

1962 35.7 12.1 23.2 71.0 0.39 3.25 3.64 

1963 33.2 10 8 24.6 68.6 0.48 4.07 4.55 

1964 37.0 9.9 23.7 70.6 0.64 5.62 6.26 

1 965(a) 39.3 12.3 25.4 77.0 0.78 6.57 0.10 7.45 

1966(a) 30.7 10.4 21.1 62.2 0.78 7.83 1.73 10.34 

· 1967(a) 30.4 11.4 24.1 65.9 0.45 6.40 1.82 8.67 

1968(a) 37.6 16.5 28.9 83.0 0.44 4.77 0.48 5.69 

1969(b) 39.8 18.7 25.1 83.6 0.48 3.09 0.28 3.85 

(a} Partially Revised Estimates 

(b) Final Estimates (subject to revision) 
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Per Capita Availability of Cereals-State-wise 
(1961·63 and 1968-1969 Averages) 

(kg. per annum) 

States 

1 

Andhra Pradesh 
Assam (NEFA & Nagaland) 
Bihar 
Gujarat 
Haryana 
Jammu and Kashmir 
Kerala 
Madhya Pradesh 
Maharashtra 
Mysore 
Orissa 
Pan jab 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
West Bengal 
All-India 

(b) Included under Punjab. 

Average per capita availability of 

1961-63 

2 

140.7 
131.4 
122.1 
116.9 
(b) 

154.2 
105.5 
181.1 
157.3 
142.8 
171.8 
155.2 
159.4 
141.8 
127.3 
155.2 
142.8 

Cereals during 

1968 and 1969* 

3 

140.0 
143.3 
128.5 
107.9 
(b) 
213.1 
103.9 
178.6 
137.4 
145.9 
196.5 
192.0** 
146.3 
133.6 
131.6 
162.1 
144.0 

* Provisional and subject to revision 
** Relates to Punjab, Haryana, Chandigarh Delhi and Himachal Pradesh 

Total fertilizer requirements 

(in miilion tonnes. 

. . . ' Total additional 1 Breakup of total 
Estimated Fertthser require- ~ requirements of Total requirements of plant 
plant f<?od . ~~~~~~dgfti~~~i plant nutri~nts fer.tiliser nutrients 

consumptiOn m 6~ million tonnes J for ~he entire requirement I I 
1969-70 I of foodgrains : agncultural by 1981 N p2Q 2 K 50 

I i programme 

(a) (b) (c) (a+c) 

1.70 6.70 8.26 9.96 5.70 2.84 1.42 

or, say 

6.0 3.00 1.50 
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ProductionJ imprts and distribution of fertilist-rs 

1952-53 to 1968-69 and 1969-70 (estimated) 

(tonnes) -
Nitrogen (N) Phosphate (PzOs) Potash (K.O.) 

Year1 

Produc-l Impor- I Distribu-
tion tedz ted3 

Produc-llmported,Distribu- lmpor-1 Distri-
tion teds teds ted4 

1952-53 53,067 44,294 57,822 7,445 4,552 3,311 3,311 

1953-54 52,905 19,346 89,287 13,831 8,261 7,490 7,490 

1954-55 68,478 19,984 94,810 14,345 15,027 11,097 11,097 

1955-56 76,859 53,370 107,495 12,365 13,018 10,295 10,295 

1956-51 78,788' 56,768 123,054 17,585 15,874 14,791 14,791 

1957-58 81,144 110,100 149,019 25,785 21,922 12,786 12,786 
1958-59 8J,766 97,540 171,988 30,987 29,490 22,366 22,366 

1959-60 83,694 142,335 229,326 51,407 3,819 53,930 33,103 21,342 

1960-61 111,987 171,926 211,685 53,722 128 53,134 24,845 .29,052 
1961-62 154,326 142,920 291,536 65,360 645 63,932 30,381 27,982 

1962-63 194,194 229,462 360,033 88,300 7,959 81,385 44,276 36,503 

1963-64 219,072 197.691 425,872 107,836 12,267 120,847 64,06() 51,860 

1964-65 243,230 259,517 492,249 131,011 12,293 148,530 57,176 71,640 

1965-66 137,889 376,270 582,588 118,779 21,766 134,075 93,641 89,631 

1966-67 308,993 574,628 830,171 145,678 129,158 274,601 143,337 133666 

1967-68 402,648 975,897 1,135,655 207,142 370,776 438,168 276,465 205,750 

1968-69 562,981 780,052 1,222,398 213,2'Z9 90,828 296,140 165,183 164,077 

1969-70 

(Estimated)81 0, 724 670,000 9,243,870 239,970 57,000 314,965 63,000 936,500 

1. Figures are on July-June basis, unless otherwise stated. 

2. Figures from 1952-53 to 1957-58 are on April-March basis. 

3. Figures from 1952-53 to 1956-57 relate to calendar years while from 
1957-58 to 1962-63 they are on April-March basis. 

4. In the case of K2~ from 1952-53 to 1958-59, in the absence of distribution 
figures, the quantity imported is taken as distributed. 

5. Figures from 1952-53 to 1957-58 refer to calendar year while from 1958-59 to 
1962-63 they are on April-March basis. 
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Land Utilisation in India 1969-71 

Land Categories Area in thousand Percentage of 
Hectares reporting area 

2 3 

1. Geographical area 327,000 

2. Reporting area 305,947 100.0 

3. Forests 60,500 19.7 

4. (A) Non-agri. uses 15,571 5.1 

(B) Barren non-culturable 35,037 11.4 

(c) Total not available for cultivation 50,608 16.5 

5. (A) Permanent pastures and grazing land 14,066 4.6 

(B) Culturable waste land 17,046 5.6 

(c) Tree crops 4,085 1.3 

(D) Total uncultivated land other tban fallow 35,197 11.5 

6. (A) Fallow other than current fallows 9,404 5.5 

(B) Current fallows 13,208 11.5 

(c) Total fallows 22,612 17.0 

7. (A) Net sown area 13,730 44.8 

(B) Area sown more than once 19,608 6.4 

(c) Total cropped area 156,638 51,2 

8. Net irrigated area 27,514 20.1 
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Statement showing total area, percent irrigated area and yield (Kg/ba.) 
under important Crops in India 

Crop Cropped area 1968-69 Percentage of Yield Kg./ha· 
(thousand hectares) irrigated area (1968-1969) 

(1966-67) 
1 2 3 4 

Foodgrain 120,430 22.5 781 
Rice 36,967 38.2 1,076 
Wheat 15,958 48.0 1,169 
Jowar 18,731 4.1 523 
Bajra 12,052 3.1 318 
Total pulses 21,264 11.1 490 
Groundnut 7,091 4.8 631 
Total Oilseeds 14,585 5.1 475 
Cotton (lint) 7,685 15.5 123 
Gram 7,105 18.9 607 
Maize 5,716 15.6 997 
Sugarcane (cane) 2,461 71.6 47,780 
Small millets 4,746 1.9 380 
Total cereals 99,166 24.9 843 
Total cropped area 1966-67 156,567 20.9 

Aree Utilised for Food Grain Production 

Country /Region 

U.S.A. 
Africa 
Latin America 
India 
Asia, excluding China and Iapan 
Japan 

Area per person Food grain cultivation 
(percent} 

2 3 

2.35 34.1 
2.00 22.1 
1.04 41.4 
0.83 71.3 
0.79 61.6 
0.16 72.8 

Source: Report of the President's Panel on World Food Supply. 

------------------------------------------------------------
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Statement showing percentage of area under irrigation and average yields of 

rice in various States of India 

Percentage categories Name of the Percent lrri- Average 

(Percent migated State gated area yield in 

Rice) Kg/ha. 

1 2 3 4 

1. Tamil Nadu 92.5 1551 

2. Andhra Pradesh 92.1 14~ 

A. 85% or above 3. Jammu & Kashmir 92.9 1148 

4. Punjab 15.6 1186 

5. Delhi 110.0 1000 

1. Kerala 53.0 1356 

2. Haryana 71.9 1161 
B. 50 to 85% 

3. Mysore 60.7 1456 

4. Himachal Pradesh 54.6 854 

l. Assam 28.8 890 

2. Bihar 29.5 858* 
c. 25 to 50% 

3. West Bengal 28.2 1038 

4. Nagaland 16.6 645 

l. Gujarat 17.9 t 161 

2. Madhya Pradtsh 13.7 454 

b 3. Maharashtra 18.4 791 
D. Less than 25% 

4. Orissa 23.0 868 

5. Rajasthan 24.0 276 

6. Uttar Pradesh 18.0 453 

* 1968-69 yield data. 
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Rough Rice : Area, yield per hectare, and production in ~ome selected rice 

growinsz countries, 1968 (FAO, 13th Session of tbe Rice Study Group. March, 1969). 

AVERAGE 

COUNTRY AREA YIELD PRODUCTION 

(1,000 Has) Tons/Ha* 1,000 metric tons) 

Brazil 4,291** 1.583 6,792** 

Burma 4,516*** 1.469 6.636*** 

Cambodia 2,376 ] .482 3,521 

Ceylon 572 2.378 1,360 

China (Taiwan) 837 3.913 3,275 

Dominican Republic 89·· 1.651 147** 

El Salvador 20* .. 2.500 so••• 
India 36,722** 1.547 56,787** 

Indonesia 7,760 1,965 15,249 

Italy 154 5.260 810 
. 
Japan 3,280 5.713 18,740 

Laos 960** .817 784** 

Malaysia (West) 456 2.377 1,084 

Mexico 167 2.724 455 

Nepal 1 ,119** 1.981 2,217*• 

Nicaragua 27 2.407 65 

Pakistan 11,513 1.650 18,994 

Panama 130** 1.162 151** 

Peru 63 3.063 193 

Philippines 3,199 1.250 4,000 

Portugal 33 4.636 153 

Republic of Korea 1,246 .. 3.908 4,869** 

Spain 63 6.349 400 

Thailand 6,799 1.618 11,000 

UAR 506 4.644 2,350 

USA 952 5.018 4,777 

Vietnam (South) 2,300 1.956 4,500 

*Note : Yield information (kg/ha) computed by IRRI bassed on figures in 
published table (except Burma, Dominican Republic and El Salvador) . 

. **Area and production figures are for 1967. 

***Area and production figures are for 1966. 
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Conversion of pure nutrieats to quantity of various nitrogen fertillizers 

Rate of N 
Application 

{kgJha) 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

Ammonium 
sulfate 
(20% N) 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

150 

Nitrogenous fertilizers 
Urea 

(45% N) 

22 

44 

66 

88 

110 

132 

154 

176 

198 

220 

242 

264 

286 

308 

330 
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Ammonium Aqua 
chloride ammonia 
(26% N) (25% N) 
(kg/ha) 

38 40 

76 80 

114 120 

152 160 

190 200 

228 240 

266 280 

304 320 

342 360 

380 400 

418 440 

456 480 

494 520 

532 560 

570 600 

Anhydrous 
ammonia 

12 

24 

36 

48 

60 

72 

84 

% 

108 

120 

132 

144 

156 

168 

180 



Production of Foodgrains: 1964-65-1968-69* 

(Million Tonnes) 

1964-65 1965-66 1966-67 1967-68 1968-69 

1. Cereals of which : 76.9 62.2 65.9 83.0 83.6 

Rice 39.3 30.7 30.4 37.6 39.8 

Wheat 12.3 10.4 11.4 16.5 18.7 

Coarse grains 25.4 21.2 24.1 28.8 25.2 

2. Pulses of which : 12.4 9.8 8.3 12.1 10.4 

Gram 5.8 4.2 3.6 6.0 4.3 

3. TOTAL FOODGRAIN 89.4 72.0 74.2 95.1 94.0 

*Source: Economic Survey, 1969-70, Government of India, New Delhi, 1970, 
p, 5. (Table 2). 

Conversion of pure nutTients to quantity of 'Various phosphorus fertilizers 

Rate of PzOs 
application 

10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 

Phosphatic fertilizers 
Ordinary super- Triple super-

phosphate phosphate 
(20% PzOs) (45% Pz05) 

50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 

(kgjha) 

22 
44 
66 
88 

110 
132 
154 
176 
198 
220 
242 
264 
286 
308 
330 

The PzOs (phosphorus) figures should be multiplied by: 
5.0 for ordinary superphosphate 
2.2 for triple superphosphate 
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Conversion of pure nutrients to quantity of various potassium fertilizers 

Rate ofKzO Muriate of potash Sulphate of potash 
application (60% KzO) 

(kgiha) (kg/ha) 

10 17 
20 34 
30 51 
40 68 
50 85 
60 102 
70 119 
80 136 
90 153 

100 170 
110 187 
120 204 
130 221 
140 238 
150 255 

The KzO (potassium) figures should be multiplied by: 
1.7 for muriate of potash 
2.0 for sulphate of potash 

Liming materials 

Name 

Limestone 

Hydrated lime 

Dolomite 

Chemical 
formula 

CaC03 

Ca(OH)2 

CaCOsMgCOs 

CaC<n 
equivalent 

95% 

120% 

110% 

(50% K20) 

20 
40 
60 
80 

100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 

Sources 

Natural limestone deposit 

Limestone burned with 
steam 

With natural mineral 
deposit 

1Source: We-stern Fertilizer Handbook. ·1961 {Third Edition). Sacramento, 
Sacramento, California. 
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Amounts of insecticidal formulation required for pre paring a S-gal spray contai4ing 

dilfereat percentages or tbe acti 'e material 

Commercial 

formulation Concentration desired in the final spray (%) 

available .01 .02 .o3 .04 .05 .06 .09 .10 .15 

Quantity requirrd (ml) 

20o/oE.C. 9.5 19.0 28.5 38.0 47.5 57.0 85.5 95.0 142.5 

25%E.C. 7.6 15.2 22.8 30.4 38.0 45.6 68.4 76.0 114.0 

50% E.C. 3.8 7.6 11.4 15.2 19.0 22.8 34.2 38.0 57.0 

57% E.C. 3.33 6.6 . 10.0 13.3 16.65 20.0 30.0 33.3 50.0 

Quantity required (g) 

25% W.P. 7.6 15.2 22.8 30.4 38.0 45.6 68.4 76.0 114.0 

50% W.P. 3.8 7.6 11.4 15.2 19.0 22.8 34.2 38.0 57.0 

85% W.P. 2.23 44.6 6.69 8.92 11.15 13.38 20.07 22.3 33.45 
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A FEW SELECTED TARGETS OF PRODUCTION FOR FOOD 

GRAMS AND MAJOR COMMERCIAL CORPS:-

S.No. Commodity Unit 1968-69 1973-74 

production targete 

1. Foodgrains million tonnes 98 129 

Rice million tonnes 39.0 52.0 

Wheat million tonnes 18.0 24.0 

Maize million tonnes 6.2 8.0 

Jowar million tonnes 10.0 15.0 

Bajra million tonnes 5.1 7.0 

Other cereals million tonnes 7.2 8.0 

Pulses million toones 12.5 15.0 

2. Sugarcane (gur) million tonnes 12 15 

3. Oilseeds million tonnes 8.S IO.S 

4. Cotton million bales 6 8 

5. Jute million bales 6.2 7.4 

6. Tabacco million kgs. 3SO 450 

7. Coconut million nuts 5,600 6,600 

!!. Arecanut thousand tonnes 116 154 

9. Cashewnut thousand tonnes 131 207 

10. Pepper thousand tonnes 23 41 

11. Lac thousand tonnes 3S 52 
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PLAN OUTLAY FOR AGRICULTURE AND ALLIED 

PROGRAMMES 

(Rs. crores) 
S.No. Head of development Third Annual Fourth 

Plan Plans Plan 
(1966-69) 

I. Agricultural production 203 252 420b 

2. Development of small farmers and agricultural 
labour .... 115 

3. Research and education a a 85 

4. Minor irrigation 270 314 516 

5. Soil conservation 77 88 159 

6. .-6Jea development 2 13 38 

7. Animal husbandry 43 34 94 

8. Dairying and milk supyly 34 26 139c 

9. Fisheries 23 37 83 

10. Forests 46 44 93 

II. Warehousing, storage and marketing 27 15 94 

12. Food processing and subsidiary food a a 19 

13. Central support to financial institutions 40 324 

14. Buffer stocks of agricultural commodities 140 255 

15. Cooperation 76 64 179 

16. Community development 

} 288 99 115 
17. Panchayats 

Total 1,089 1,166 2,728 

a. Included under Agricultural production. 

b. Includes provision for Research and education and development of small 
farmers made in the State Plans. 

c. Includes outlay of Rs. 95 crores for Indian Dairy Corporation. 
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MANUFACTURERS AND INSTALLED CAPACITY OF 
NITROGENOUS FERTILISERS (as on 30th September 1969) 

Name of factory 

(i) IN PRODUCTION 
(a) Ammonium sulphate 

A5Sam 

I . Fertilizer Corporation of India Ltd., 
Unit: Namrup 

Bihar 
2. Bararee Coke Co. Ltd., Loyabadt 

3. Burrakur Coal Co. Ltd., Bansjora, 

4. Fertilizer Corporation of Inda Ltd •• 
Unit: Sindrit 

5. Tata Iron and Steel Co. Ltd., 
Jamshedpur. 

6Njarat 

6. Gujarat State Fertilizers Co. Ltd. Baroda 

Kerala 

7. Fertilisers And Chemicals, Travancore 
Ltd., Alwaye 

Madhya Pra<ksh 
8. Hindustan Steel Ltd., Bhilai• 

My sore 
9. Mysore Chemicals & 

Fertilisers Ltd., Belagula 

Orissa 
10. Hindustan Steel Ltd., Rourkela, 

Tamil Nadu 
11. E.I.D.-Parry Ltd., Madras 

West Bengal 
12. Hindustan Steel Ltd., Durgapun 

13. Indian Iron and Steel Co. Ltd., 
Burnpur-Kultit 

Total 

353 

Installed capcity 
(tonnes) 

Material 

100,000 

600 

1.320 

355,000* 

23,100 

148,000 

200, 000* 

32,600 

6,710 

28,000 

38,610 

21,200 

23,000 
---
978,140 

Nutrient 
(N) 

20,600 

120 

270 

74,550 

4,760 

30,490 

42.000 

6,720 

1,380 

5,770 

7,950 

4,370 

4,740 
-----

203,720 

Likely date 
of produc
tion 

(Continued) 



MANUFACTURERS AND INSTALLED CAPACITY OF 
NITROGENOUS FERTILISERS (as on 30th September 1969) 

(Continued) 

Name of factory 

(b) Ammonium sulphate nitrate 

Bihar 

1. Fertilizer Corporation of India Ltd., 

Unit: Sindrit 

(c) Calcium ammonium nitrate 

Orissa 

Total 

1. Hindustan Steel Ltd., Rourkela (25%N) 

Punjab 

2. Fertilizer Corporaion of India Ltd., 

Unit: Nangal (25%N)z 

(d) Urea 

Andhra pradesh 

1. Coromandel Fertilisers Ltd., 

Visakhapatnamz 

Assam 

2. Fertiliz Corporation of India Ltd., 

Unit: Namrup2 

Bihar 

Total 

3. Fertilizer Corporation of India Ltd., 

Unit: Sindrit 

Gujarat 

Installed capacity 
(tonnes) Likely date 

-----------! of produc
tion 

Material 

121,920 

Nutrient 
(N) 

31,700 

121,920 31,700 

480,000 120,000tt 

320,000.. 80,000 

800,000 200,000 

16,500 7,260 

55,000 24,200 

23'470• 10,750 

4. Gujarat State Fertilizers Co. Ltd., Barodas 364,000• 166,200 

Maharashtra 

5. Fertilizer Corporation of India Ltd., 

Unit: Trombay2 99'000• 45,000 

(Continued) 
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MANUFACTURERS AND INSTALLED CAPACITY OF 
NITROGENOUS FERTILISERS (as on 30th September 1969) 

(Continued) 

Name of factory 

Installed capacity 
(tonnes) 

Material Nutrient 
(N) 

Likely date 
of produc
tion 

- - ------------- - - ---- --- -- · --- - - ---------- - --
Rajasthan 

6. Shriram Fertilisers and Chemicals, Kota 240,000 

Tamil Nadu 

7. Neyveli Lignite Corporation Ltd., Neyveli 154,000* 

Uttar Pradesh 

8. Fertilizer Corporation of India Ltd., 
Unit: Gorakhpur 

Total 

(e) Ammonium chloride 

Kerala 

179,320* 

1,131,290 

J- Fertilisers And Chemicals, Travancoce Ltd., 

111,700 

70,000 

80,000 

515,Jl0 

Alway~ 25,000 6,250 

Uttar Pradesh 

2. New Central Jute Mills Co. Ltd., 
Varanasi 

Total 

40,640 10,160 

65,640 16,410 

Grand Total for (i) 966,940 

(ii) UNDER IMPLEMENTATION 

(a) Urea 

Assam 

I. Fertilizer Corporation of India Ltd., 
Unit: Namrup4 

Bihar 

2. Fertilizer Corporation of India Ltd. 
Unit: Barauni 

330,000* 152,000 

330,000* 152,000 

355 

1970-71 

1971-72 

(Continued) 



MANUFACTURERS AND lNSTALLED CAPACITY OF 
NITROGENOUS FERTILISERS (as on 30th September 1969) 

(Continued) 

Gujarat 

3. Indian Farmers Fertiliser Coop. Ltd., 
Kandla 

Kerala 

4. Cochin Fertiliser Project, Cochin7 

Maharashtra 

5. Fertilizer Corporation of India Ltd., 
Unit: TrombayA,s 

Tamil Nadu 

6. Madras Fertilizers Ltd., Madras+ 

Uttar Pradesh 

7. Indian Explosives Ltd., Kanpur 

W•st Bengal 

8. Fertilizer Corporation of India Ltd., 
Unit: Durgapurs 

Total 

Grand Total for (ii) 

(iii) APPROVED IN PRINCIPLE 

{a) Urea 

Andhra Pradesh 
1. Coromandel Fertilisers Ltd., 

VisakhapatnarnA+ + 

2. Fertilizer Corporation of India Ltd., 
Unit: Ramagundam 

Madhya Pradesh 
3. Fertilizer Corporation of India Ltd., 

Unit: Korba 

Maharashtra 
4. Kamptee Project, Kamptee 

382,000 168,000 1972-73 

330,000* 152,000 1969-70 

392,000* 180,320 1972-73 

210,000* 96,600 1970-71 

450,000* 200,000 1969-70 

330,000* 152,000 1969-70 

----- -----
2,754,000 1,252,920 ---

1,'252,920 ---- -----

73,500+ 79,810 1972-73 

495,00lH ' 229,000 

495,000+ 229,000 1973-74 

-495,000+ 229,000 1973-13 

-----------------·-·---··· - ·- -- ---- --·------
(Continued) 
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MANUFACTURERS AND INSTALLED CAPACITY OF 
NITROGENOUS FERTILISERS (as on 30th September 1969) 

(Continued) 

Name of factory 

Installed capacity 
(tonnes) Likely date 

1----------~-------1 ofpr~

My sore 

5. Mangalore Project, Mangalore 
Orissa 

6. Fertilizer Corporation of India Ltd., 
Unit: Talcher 

Punjab 

7. Fertilizer Corporation of India Ltd., 
Unit: Nanga!• 

Goa 
&. Zuari Agro-Industries, Goa 

Material Nutrient 
(N) 

tion 

340,000"' 160,000 1972-73 

495,000+ 229,000 1973-74 

330,000+ 152,000 1973-75 

340,000+ 160,000 1972-73 

Total 3,163,500 1,467,810 

(b) Ammonium cbloride 

Mt~harashtra 

1. Maharashtra Coop. Fertilisers & 
Chemicals, Thana 

Rajasthan 

2. Shriram Fertilisers and Chemicals, Kota 

Total 

66,000 16,500 1971-72 

30,000 7,500 1971-72 

96,000 24,000 

Grand Total for (iii) 1,491,810 

Grand Total for (i), (ii) & (iii) 3,711,670 

(iv) PROPOSED FOR IMPLEMNTATION 

(a) Urea 

Uttt~r Pradesh 
1. Pilani Investment Corporation Ltd., 

Mirza pur 340,000• 160,000 1972·73 

Total 340,000 160,000 

Grand Total for (iv) 

Grand Total for (i), (ii), (iii), & (iv) 

357 

340,000 160,000 

3,871,670@ 
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MANUFACTURERS AND INSTALLED CAPACITY OF 
NlTROGENOUS FERTILISERS (as on 30th September 1969) 

(Concluded) 

By-product from steel plants. 

2 Also for expansion, the programme of which is furnished separately. 

3 The entire production is not for agricultural purposes, 

4 Expansion. 

5 In addition, it produces 3,500 tonne of technical grade urea containing 46.5<y. N. 

6 In addition, it will produce 2,500 tonnes of technical grade urea. 

7 It will produce urea during first phase beginning 1969-70. During second phase 
diammonium phosphate of different grade is to be manufactured. 

8 A programme is proposed for FCI Ltd., Durgapur, similas to the "Rationalisationi 
Scheme" envisaged for FCI Ltd., Sindri (t). 

t With the proposed renovation and technological alterations at F.C.I. Ltd., Sindri 
under "Rationalisation Scheme"-naphtha as feedstock, by-product gypsum for 
ammonium sulphate and pyrites for snlphuric acid-triple superphate to the tune 
of 156,450 tonnes of P205 envisaged for psoduction. Likely date of commissioning 
is 1970-71. 

tt Since December 1968, the entire production of calcium ammonium nitrate is of grade 
25% N. Occasionally, they manufacture 20.5% N grade also. 

+ Total capacity of the project is 190,000 tonnes of N,while urea (vide-ii) and ammon
ium phosphate (ii), taken together account for 168.600 tonnes of N. it is 
understood that the balance N will be available as ammonia (NH,) . 

++Expansion is proposed in two phases; first phase having a capacity of 20,000 tonnes 
of N and the second phase 135, 000 tonnes of N. First phase is expected to be 
compledted by 1970-71. 

• The analyses of the fertilisers given in Table 9.06 have been used to calculate the 
capacities in terms of the nutrient except those marked with an asterisk. 

•• With effect from 20th August 1967, calcium ammonium nitrate produced at F.C.I 
Ltd., Nanga!, carries 25 per cent N as against 20.5 per cent. 

@ Besides the above proposals, Paradeep Project is under active consideration of the 
Government which would carry a capacity of 229,000 tonnes of N. End-product 
pattern is not yet decided. 
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347, Navi Peth, 

Secretary, Jalgaon, (Maharashtra) 
Farmers' Forum, Madras, 
162, Royapettah High Road, 29. Shri D. S. Sawhny, 
Mylapore, Madras-4. Secretary, 
(Tamil Nadu) Jammu & Kashmir, 

21. Miss. Sushila Ghosh, 
Krishak Samaj, 
Exchange Road, 

Municipal Market, Srinagar, (J. & K.) 
Municipal Road, 
Agartala, (Tripura) 30. Capt. Charan Singh, 

Shri S. S. Deshmukh, M.P., 
Secretary, 

22. Haryana Prant 
152, North Avenue, Krishak Samaj, 
New Delhi-1 Bagwan Colony, 

Rohtak, (Haryana) 
23. Shri Nathu Ram Mirdha, 

President, 31. Sbri V. G. Sukumaran, 
Rajasthan Krishak Samaj, Working Presient, · 
Panchasheel Marg, Farmers' Form, Kerala, 
C. Scheme, Erimayur, P. 0., 
Jaipur, (Rajasthan) Palghat, (Kerala) 



32. Shri M. C. Bondriya. ~6. Shri S. M. Jaffar, 
Secretary, 14, Lowrence Terrace, 
Madhya Pradesh Lucknow, 
Krishak. Sarnaj, Uttar Pradesh 
Harijan Colony, 
Shahjahanabad, 37. Shri Data Ram Misra, 
Bhopal, (Madhya Pradesh) P. 0. Samastipur. 

Dist. Darhhanga, 

~3. Shri M. S. Khanaja, 
Bihar 

P. 0., Rodia, Via-Sanavad, 38. Shri Choudhri Fateh Singh, 
Dist. Khargone, (M,P.) 44~G, Municipal Quater 

Dhakks, 

34. Shri J. C. Singh Deo, 
Kingsway Camp, 
Delhi 

At & P. O.Madanpur Rampur, 
39. Shri M uni Deo, Dist. KaJahandi, 

Orissa Cjo. Uttar Pradesh 
Krishak Samaj 
41, Royal Hotel, 

35. Shri Liladhar Kotoki, M. P., Vidhan Sahha Marg., 
210, North Avenue, Lucknow-1, 
New Delhi-1 Uttar Pradesh 



BHARAT 

CONSOLIDATED STATE-WISE STATEMENT OF 

Name of State 1954 1955 1956 1957 1958 1959 1960 

----

1. Andhra Pradesh 2 16 14 21 8 33 
2. Assam 2 3 2 1 
3. Bihar 3 3 10 12 22 17 
4. Gujerat 4 9 18 14 8 12 
5. Jammu & Kashmir 1 57 10 
6. Kerala 6 1 4 1 43 130 
7. Madhya Pradesh I 18 6 103 121 57 
8. Maharashtra 14 164 266 191 372 1,563 
9. Mysore 4 20 34 40 6 5 

10. Nagaland 1 
11. Orissa 9 2 10 26 16 
12. Punjab 1 114 12 74 4~ 677 
13. Haryana 2 14 1 20 80 644 
14. Himachal Pradesh 1 3 1 1 33 
15. Rajasthan 5 8 4 5 
16. Tamil Nadu 3 12 33 162 47 30 

17. Uttar Pradesh 12 22 12 15 6 12 
18. West Bengal 1 5 2 1 3 6 
19. Chandigarh 
20. Delhi 2 4 2 6 2 
21. Goa 
22. Manipur -- 1 6 

23. Pondicherry 1 3 

24. Tripura 1 2 1 

-----·------

Total For Each Year 2 53 412 432 677 806 3,361 

Grand Total 11,274 



KRISHAK SAMAJ 

LIFE MEMBERS FROM 1954 to December 1970 

1961 1962 1963 1964 1965 1966 1967 1968 1969 Grand 
1968 1969 1970 Total 

24 19 27 5 30 5 16 3 224 
1 1 1 3 14 

3 5 1 3 1 10 6 8 104 
12 48 11 136 5 5 18 92 392 
2 4 3 2 3 25 
4 3 2 2 5 3 5 6 216 

118 97 74 lOJ 81 22 12 51 146 1' 108 
400 259 162 96 383 189 160 318 204 4,741 

1 8 11 3 5 10 12 13 172 
I 

13 10 63 60 36 51 1 86 69 452 
238 33 59 27 15 14 17 63 13 I ,405 

71 19 19 2 18 32 10 70 5 1,007 
3 1 4 2 18 6 2 86 
1 I 2 4 5 3 29 27 94 

79 15 25 35 64 27 12 4 60 608 . 
5 4 5 7 17 130 11 4 164 427 
3 3 5 3 15 7 1 56 

2 2 4 
4 11 4 4 8 4 5 10 3 70 

0 1 1 26 7 35 
3 10 

5 
4 4 2 13 

994 488 470 396 803 533 316 728 798 11,274 

Dr. D. A. BHOLA Y, 

Secretary General 



"MICO " means 

Protection against Pests ! 

Food, the prime necessity of life, is in shortage in our 
country, mainly due to lack of preservation and protection 
of plants and valuable crops ..... ................ Pests, rodents 
and other little enemies lay waste as much as 20% of 
our total production. 

Can this be prevented? YES ............ by proper usage of 
fungicides, insecticides and pesticides, plants and crops 
are protected from pests of every kind, and made to 
grow good to give us food ! 

Mysorc Insecticides Co. Pvt. Ltd., have been serving the 
cause of food, for many years, manufacturing a wide 
range of insecticides and pesticides to protect plant life. 

"MICO" 

Pesticides/Fungicides 

FORMULATED BY 

MYSORE INSECTICIDES CO. PRIVATE LTD., 

P.O. Box No. 1835 

6, Linghi Chetty Street, 

MADRAS-I. 

Phone; 21856 Telegram : PESTICIDES 



Buying 
a tractor? 

the medium size tractor that does a BIG size job ! 

The ESCORT 37 is specially built to deliver all 
of its 35 hp muscle for as long as you need it. 
It gives you bigger pulling power, more 
consistently, than any other tractor of its 
size On any soil, in any weather. 

The ESCORT 37 is backed by Escorts' Super 
Service-from a country-wide network ol 
dealers, each with eng ineers tra ined at Escorts' 
factories . Any ttme you need help or advtce. 
it's there. fast. That's why with you r 
ESCORT 37. you also get Escorts ' 
unmatched after-sales serv tce 

See the ESCORT 37 at your nearest 
Escorts Dealer, today 
(There's always one in your neighbourhood ! ) 

~Escorts Limited 
~ AGRICULTURE DIVISION 

·18/ 4, Mathura Road, Fartdabad (>larwana) 

Always use ESCOR I genuine spare parts . 



WITH BEST COMPLIMENTS 

OF 

AUTOMOBILE PRODUCTS OF INDIA LTD. 

BOMBAY- LUCKNOW 

THE CANARA BANKING CORPORATION LIMITED 

AGRICuL 'I'UaAL CREDIT 

ENTREPRENEUR CREDIT 

RETAIL CREDIT 

INSTALMENT CREDIT 

provides 

... 

to farmers for improving yield 
on agricultural front 

to entrepreneure for starting new 
industries 

to retail traders and artisans 

to consumers for buying durable 
household articles 

at all its hranch offices spread over six States, viz. 

MY SORE 
KERALA 

ANDHRA PRADESH TAMIL NADU 
MAHARASHTRA and WEST BENGAL 

The Canara Banking Corporation Limited 
(Estd. 1906) 

Regd. Office 
Udipi. 

Admn. Office 
Mangalore. 



Looks COMPLEX doesn't it? ... 
but actually we arc making it SIMPLER 
for the farmer, to apply b:~lonccd quantities 
of N. P. & K for his crops. 

Our plant now under construction :u Manali will 
produce d iffcrenr grades of completely water 
solub le NPK CO MP LEX f'crril izcr for the 
r mlia n Fa rmcr. 

Plant Completion : 
Annual production 

capacity : 

\brch 1971 
PK 

Complex UREA 
36z ,ooo zoo,ooo 
tonn~ ronnes 

Under our seeding progr.nn, 
" ·e arc marketing two grades of complex : 
ts :t s:xs and r4:z 8: r4 

/complex 
for more food 

MAOR :\S f-ERTII.IZERS LTD., MAI\!ALI 

Regd : Office : 19, Conunan<kr · .n -Ch•d Rood, M:adus 8 



DO YOU WANT TO EARN 

Interest-Income Tax-free on the FIXED ' 
DEPOSITS. Rate of Interest on Fixed Deposits 
of over 6 years has been enhanced to 7%. 
Interest income upto Rs. 3,000/- per annum on 
deposits kept with a bank is now free from 
income tax Bank deposits upto Rs. 1.50,000 

are also exempt from wealth tax. 

FOLLOWING ARE THE ENHANCED RATES OF INTERES1! 
ON FIXED DEPOSITS OF 2 YEARS AND OVER 
2 years and over but upto and inclusive of 3 years 6 % 
Over 3 years but upto and inclusive of 5 years 62 % 
Over 5 years but upto and inclusive of 6 years 6! % 
Over 6 years ............................. .. ..... ... ....... ... .. 7 % 

FOR DETAILS CO TACT ANY OF OUR OVER 400 BRANCHES 

SYNDICATE BANK 
(A Government of India Undertaking) 

Head Office: MANTPAL. K. K. PAl, Custodian. 

LIPTON'S 
GREEN LABEL 
100/. DARJE6LING TEA 

LIPTON'S 
MEANS 

&000 TU 



MODERN PT-115 
HAND TRACTOR 

~ I I I 

A s~m/1 hand operated tractor , 
ideally suited (or All Farm Operations
ploughing, Irrigation, transportiJtion and 
as a source of power {or running small 
machines under all climaUc and soil 
conditions. 

Easy to handle, economical in 
operation and sturdy in construction. 

MODERN 
INDUSTRIES 

(AgTicullural Machinery Div ision) 

G. T. ROAD, SAHIBABAD,<GHAZIABAD) U. P. 

MODERN 
POWERLESS Pl1MP 

An unique device (or 11/Ung w1ter 
(rom lowlr to higher levels (or v•ried 
purposes. Oncr Installed, this pump 
wotl<s effectively (01 years wlthoat 
ANY motirt power (•ieclricity, petiOI 
dieul or manual) and ffcurting 
expenditure. 

ldNI/1 suited for hil/1 litiS. 

AO ·VI$101{/MI-22/10 



VITAMINS, MINERALS, SUGARS AND OTHER FOOD 
CONSTITUENTS ALL WRAPPED IN DELICIOUS AND 
OTHER LUSClOUS VARIETIES OF APPLES PRODUCED 
lN GOVERNMENT GARDENS CHAUBATTIA (ALMORA) 

UTTAR PRADESH 

The institution has been engaged in the service of the country 
for horticultural development for about one hundred years.-

MEET YOUR REQUJRMENTS OF FRESH FRUITS 
AND PROPAGATING MATERIAL 



TWO EARS OF CORN 
WHERE ONLY ONE 

GREW BEFORE ! 

FACT offers to farmers the widest range of 
fertiliser products in the country. 
All of them beat the well-known trade-mark 
of Two Elephants. 
FACT has also the largest network of dealers 
in the South. 

UREA • AMMONIUM SULPHATE • SUPERPHOSPHATE 
FACTAMFOS 16:20 & 20:20 • MURIATE OF POTASH 
NPK MIXTURES • NPK COMPLEX 

THE FERTILISERS AND CHEMICALS TRAVANCORE LIMITED 
Udyogamandal, Kerala 

Area Office: 19, Commander-in-chief Road, Madras-8 

"' ... ... 



protect your 

with 

Dimecron 100 
N a 100EC 

DIMECRON 100 
A systemic insecticide readily absorbed 
by plants, cannot be washed by the 
rains, and is non-toxic to fish. 
Dimecron is extensively used in India 
for aerial and ground spraying. 

NUVAN 100 EC 
A highly potent contact insecticide for 
quick knockdown of Caterpillars and 
Earhead bugs. 

CIBA of India limited 
Pesticides Division 
Post Box 11014 Bombay 20 



__ _ 1]}~- --~Q_opera~ive Central Ba?k Ltd., - ~o~ _ 1 ?60, 
KANCHEEPURAM 

Post Box No. 9 Telephone No. 338 

Branches at Tiruvellore, Tiruthani, Chingleput, 
Padalarn. Madurantakam, Ponneri, Uttukottai, 

Paltipet and Tambaram 

Authorised share capital Rs. 125·00 lakhs 
Paid up share capitaJ Rs. 69·53 lakhs 
Reserve Fund Rs. 16·62 lakhs 
Working capital Rs. 375·03 lakhs 
Other reserves Rs. 26·82 lakhs 

Draft issued at concessional rates to all places of importance 

ALL KINDS OF DEPOSITS ACCEPTED 

Rate of interest on Fixed Deposits ranges from 
5% to 7-~% for the periods of 91 days alld above. 

Invest your surplus funds in the Fixed deposits of our Bank. 

Maoali Ramakrishna Mudaliar, 
President. 

With the best compliments of 

INDIAN REINFORCING COMPANY 

MANFACTURERS OF 

"Ire" 
WELDED WIRE MESH 

for 

CONCRETE REINFORCEMENT, PARTITIONS 

SCREEN, MACHINERY GUARDS, 

VENTILATOR OPENINGS, WINDOW GUARDS, 

LIFT ENCLOSURES, TRAYS, CAGES, 

SHELVES, CRATES ETC. ETC. 

No. 238, Mount-Poonamallee Road, 
P. B. No. 1309, 

~andamhakkam, MADRAS-16. 
Telephone: 801989 Telegrams: "REINFORCE., 



For A Richer and Fuller Life 

The practice of Family Planning helps every married couple to 
have a happier and healthier Family, a richer and fuller life. 

JT HELPS: 

(i) every husband to discharge his duty of protecting 
the health and strength of his wife by proper 
spacing of pregnancies : and 

(ii) every couple to discharge their duties to their 
children by enabling them to bestow on them the 
best of care and attention, provide for their need5 
and give them the best start in life which may lie 
in their power to provide. 

A planned family is a happy family. A healthy 
family. Adopt the small family habit. 

Help yourself and help your family to have a 
richer and fuller life. 

Limit your family to two or three children to 
ensure health, wealth, happiness and contentment 
for yourself. Do your duty to your Motherland 
and limit the size of your family. 

For details for limiting the size of the family, contact the nearest 
hospital · or Family Welfare Planning Centre or Dispensary run 
by the Government or local body. 

hsucd by the State Family Planning Bureau, 

Office of the Director of Health Sen•ices 
& Family Planning, Madras. 



HARVEST OF 
PROSPERITY 
WITH ... 
PSGR 

KADIR 
SUPERPHOSPHATE 18% & 16% 
and FERTILISER MIXTURES · 

Thanks to PSGR KAOIR, this year 
proved to be the ytar or plenty .. ~d 
prosperity. Scientifically P.repared 
PSGR KAOIR, SUPERPHOSPHATE 
and FERTILISER MIXTURES are ideally 
suited to pump in more energy to your 
fields ••• and the resultant 1\lgh growth. 

Whal ever may be your crop ... paddy, · 
cotton, sugarcane, ground nul, coffee .. . 
your best friend·in -the•field is PSGA 
KAD IR. 

Always specify PSGR KAOIR 

Ma11u lacturers: 
COIMBATORE PIONEER FERTILISERS LTD., 
Mulhugoundan pu dur P.O. 
Sulur Rood, R.i. 
C:Oimbato.re Ot. 



this faanily 
has 

plenty today ... 

... thanks to 

SHAW 

·-" .. ~:)'t· 
. ..~·-· -:·~··· '· .. ~.~· ........ ~·~ -:-~· 

· ··~ ·.~·. ~ ... , .....-~-:-.-···-· .. ··~ 
~ .......... ... 

LLACE 
* •Star' Brand fertilisers (Superphosphate and Fertiliser mixtures), 
MF Complex and Urea increase their crop yields. *'Star' Brand 
Agro-chemicals protect their crops from pests and diseases. 
* Shaw Wallace Sprayers (Power operated-Micron, Starmist 
and Holder-Harriden Hand operated sprayers) give effective and 
economic spraying.*Shaw Wallace Extension Advisory Service 
gives them expert advice-on soil analysis, correct fertiliser 
recommendation, pest control measures, etc. 

WALLAC6 SELL BETTER FARMING 

SHAW WALLACE & COMPANY LIMITED, 
8/9, Thambu Chetty Street, P.9. No. 14, MADRAS -1. 



R. 56 RajapaJayam Co-operative Milk Supply 

Society Limited, Rajapalayam 

Started; 2-1-1946 Phone No. 206 

President: Thiru A. K. D. BaJarama Raja 
Vice President : Thiru C. Veerabadran 

Members: 2843 Share Capital : Rs. 37,124 
Current Deposits: Rs. 51,200 

Milk Dairies : 23 
Other Deposits: Rs. 59,800 

Milk Distribution Depots: 1 

The Society functions in its own building costing about 
Rs. 55,000/-. Further, a storeyed building costing about Rs. 30,000 
is being built. Daily about 3,500 litres of milk is produced. The 
milk left over after meeting the demands of the public is sent to the 
Madurai Milk Scheme. 

A. Chelliah, 
Co-opera/ire Sub-Registarar-Secretary. 

Phone: 83 Telegram: ,' CENBANK '' 
THE CO-OPERATIVE CENTRAL BANK LTD., KUMBAKONAM 

Phone No. BRANCHES 

Nannilam 
Shiyali 
Coleroon 

Phone No. 
39 Thiruvarur 230 

Mayuram 412 
Nagapattinam 385 

Provides 

Papanasam 
Muthupet 
Sirkali 

Higher rates of Interest for Deposits 
Rate of interest on Deposits 

Current Acount ~%.Savings Bank Account 3~%- 200Withdrawals 
per year in Savings Bank Account. f'ixed Deposits Interest upto 
7~% with Government guarantes. Recurring Deposits Rs.5/- and 
multiples thereof are accepted at enhanced rate of Interest. 
Cash Certificate. Cash certificates of the denomination of 
Rs. 10/- and Rs. 100/- are issued. Cash certificates presentable 
for Marriage occasions. Sizable Overdraft Accommodation 

granted to our Depositors 
Jewel loans are issued. Unit trust Bonds are sold. 
Drafts will be issued to all places of importance in India at 

concessional rates. Discounting of cheques, Drafts and 
Government Bills are undertaken 

Enquiries Solicited 
M . PARTHASARATHY, N. S. RAMALINGAM, B.A., 

Secretary. President. 



FOR RENDERING MAXIMUM SERVICE 
TO FARMERS OF UTTAR PRADESH 

U. P. State Agro-lndustrial Corporation Ltd., 

Tndroduces New Programmes 

CUSTOM SERVICE CENTRES 
being set up at 

Meerut, Agra, Lucknow, Orai (Jalaun), Joya (Moradabad), 
Rudrapur, Badaun. Pratapgarh, Fatehpur & Rae Bareli 

WILL 

Cultivate and level your fields, provide irrigation and winnowing 
facilities ; and spray pesticides and insecticides on reasonable rental. 

AGRO is helping the farmers ~ in many more ways by its 
following schemes : 

TRACTORS AND TYRES AND TUBES OF: 

various sizes are supplied by us 

HIRE PURCHASE SCHEME : in respect of all types of 

agricultural machinery is being revitalised by : 

(i) Accepting new applications 

(ii) Simplification of application forms and adopting new 
procedure for expeditious sanctions of loan 

(iii) Reduction in the rate of administrative charges from 
1'75% to 1%. 

(iv) Accepting instalments at farmer's convenience either 
yearly or six-monthly 

fERTILIZERS: of all types can be had from every Block from Agro's 
distributors at rates fixed by the Government of India 

CATTLEFEEDS: of balanced mixture is manufactured and supplied 
at competitive prices Ex-corporations's factory at Lucknow 

MAINTENANCE & REPAIR CENTRES: at prominent places established 
by Agro will render at cheap rates efficient repairing service, 
and ensure uninterrupted use of agriculture machinery 

FRUIT PRODUCTS : of Agro are wholesome and will preserve your 
and your families' health. Desirous persons can obtain agency 
for the sale of Agro-Products. 

SHEO RAJ SINGH, Dr. H. K. S. RANA, 
Chairman. Managing Director. 

For detailed informations, please contact Agro's Regional 
Offices which have been opened at all the districts having Commis
sioners' Headquarters. 

U.P. State Agro Industrial Corporation Ltd., 
22, Vidhan Sabha Marg. LUCKNOW. 



. When you talk of GREEN REVOLUTION, you 

are talking of more assured irrigation, better 

flood control measures, more power 

to the villages to run the tube-wells and energise 

the pump-sets- the necessary aids to make 

GREEN REVOLUTION a reality. Today, we are 

gratefu l that our efforts over the years have paved 

the way for the country to march 

ahead nearer its goal of GREEN REVOLUTION. 

SILVER JUBILEE 
CELEBRATION~ 

194$ •• ,. 
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Interest allowed and no restriction placed 
on weekly withdrawals in 

SAVINGS BANK DEPOSIT ACCOUNTS 

For further details 

please contact any of our 68 offices 

spread over Kerala & Tamilnadu 

THE CATHOLIC SYRIAN BANK LTD; 

From 

(A Leading Scheduled Bank) 

Regd. Office-Ttichut 

Estd. 192d 

WITH BEST COMPLIMENTS 

PUNiAB NATiONAL BANK 

Head Office: 

5, Parliament Street, New Delhi 

• 
In the service of the Nation sinte 1895 

Over 640 Branches all over India. 



BECOM~ A SHARE HOLDER 

OF1Ht 

FARMERS COOPERATIVE BANK OF INDIA LIMITED 

(Founded by late Dr. Punjahrao S. Deshmukh) 

AND HELP TO CREAtE FUNDS TO BE LENT TO ITS 

MEMBER FOR AGRICULTURAL AND 

OTHER PURPOSES. 

UNDERTAKE BANKING BUSINESS 

OFFER TO MEMBERS WHO INVEST IN ITS 

SHARE Rs. 1,000/- OR MORE A 

FREE ENDOWMENT (WITPJ PROFIT) 

LIFE POLlCT OF LlKE AMOUNT IN 

THE NAME OF THE SUBSCRIBER 

O'R IN FAVOUit OF HIS MALE 

NOMINEE, PROVIDED HIS AGE. IS 

BETWEEN 16 to 35 YEARS. 

HELP BY DEPOSITING YOUR MONEY 

WITH 

FARMERS COOPRATIVE BANK OF INDIA LIMITED 

for full particulars and free literatures write to : 

Secretary /Manager, 

Farmers Cot)perative Bafik of India Ltd., 

_ A-1, NIZAMUDIN WEST1 NEW DELHI- 13. 

Tele. No. 619509. 



With the compliments of 

UNION BANK 

UNION BANK HELPS PEOPLE 

UNION BANK OF INDIA 

66 I 80, Apollo Street, Fort Bombay . I 

From the Nation's Most Complete 

Seed Potato Program 

UTTAR PRADESH 

Proudly Offers 

DISEASE FREE SEED POTATOES 

of improved }'arieties 

* Grown on hills * Grown in plains 

Under seed plot Technique 

Department of Agriculture Uttar Pradesh 

KRISHI BHA WAN LUCKNOW 
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AMMONIUM CHLORIDE 

Enriched with 25% Nitrogen. this Is the most 
e ~onomical manure which ensures bumper crops. 

Ideally suited for Paddy, Sugarcane, Wheat, 
'Halze,jawar,Bajra, Cotton and other vegetabtu. 

Manufacturers 
SAHU CHEMICALS & FERTILIZERS 

UHUPURI. VARANASI 
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