
THIRD CONFERENCE OF 

AGRICULTURAL RESEARCH STATISTICIANS 

(24th to 26th April, 1978) 

ABSTRACT OF CONTRIBUTED PAPERS 

& 

PROCEEDINGS 

INDIAN AGRICULTURAL STATISTICS RESEARCH INSTITUTE 

(I. C. A. R.) 
LIBRARY A VENUE, NEW DELHI-110012 

-



r 

Compiled and Prepared 

By 

R. K. KHOSLA 

R. S. KHATRI 

D. S. ANEJA 

D.P. SINGH 

S. D. BAL 

J 



.. 

) 

CON T ENTS 

Preface 
Technical Session- 1 

Introductory Address by Dr. D aroga Singh , Director, 
l.A.S.R.I. , New Delhi-110012. 
Address by Dr. P. V. Sukhatme, B ony. Prof. of Biometry, 
M aharashtra Association for Cultivation of Sciences, Pune. 

Technical Session-11 (A) 

2(a). 1. New Vistas in Designing Large Scale 
Varieta l Trials- T.C.M. Menon . 

2(a) . 2. Supplemented Block Designs-A.K. Nigam. 
2(a). 3. Estimates of Genetic Variances for Endosperm 

Characteristics in Diallel and Partial 
D iallel Crosses in Sorghum-J. N. G ovil. 

2(a). 4 . A Sta tistical Appraisal of Agricultural Field 
Experiments in India-P. N . Bhargava, P. K. Batra, 
M . P. Saxena and P . R . Yeri . 

2(a). 5. Planning of Experiments at Agronomic Research 
Centres- F. N . Soni and K . S. Krishnan. 

2(a). 6. Experiments on Perennial Crops-Basant La!, 
P. N. Bhargava and G . L. Khurana. 

2(a). 7. Designing of Experiments in Fibre, Fodder, 
Vegetables and other Cash Crops-H.V.L. Bathla 
and K. S. Krishnan. 

2(a) . 8. Statistical Base fo:- Water Management-Asha Saksena 
and P. N . Bhargava . 

2(a). 9. A Stati stical Application in and Investigation for 
D ecidin g the Cropping Pattern of a Region to a 
Study of the Influence of Moisture Availability 
Periods on Crop Production-F. N. Bhargava, 
K. G. Aneja and R . K. Ghai . 
Recommend ations. 

Technical Session - II (B) 

2(b). 1. Li vestock Projections and Related Studies- T. J acob. 
2(b). 2. Estimation of Avai lability and Consumption of 

Feeds - B.C. Saxena. 
2(b) . 3. Cost of Production and other Economic Studies 

Relating to Livestock-Shivtar Singh. 
Recommend ations 

Page 
v 
1 
2 

14 

26 
28 

29 
29 

30 -

3 1 

32 

33 

34 

35 

37 

38 
39 
40 

41 

43 

(i) 



Technical Session-Ill (A) 

3(a). 1. Sample Surveys fo r Estimation of Extent of 
Cultiva tion and ProductiOn of Fruit Crops
A. K . Srivastava. 

3(a). 2. Surveys for Study of Methodology for Estimation 
of Area and Production of Vegetables and Their 
Price Spread at Various Stages of Marketing

A. K. Srivastava, S. K. Raheja and Padam Singh. 

3(a) . 3. Studies on Estimation of Yield of Cotton From 
D ata of First few P ickings- B. B. P. S. Goel , 
S . K. Raheja, P. C. Mehrotra and V. S. Rustogi. 

3(a) . 4. Estimation o f Production of Cultivated Fodder in 
Relation to Feed Requirement-Anand Prakash 

and S . D . BokiJ. 
3(a). 5. Pla nning of Surveys to Study the Cost of Cultivation 

of Pulses and Oilseeds-0. P . Kathuria and 

A. K. Banerjee. 
3(a). 6. Meth odologica l Investigations into High Yielding 

Varieties Programme-Progress Achieved and 
Approach for the Future-S. K . Raheja, P . C . 
Mehrotra and A. K . Banerjee. 

3(a). 7. Sample Surveys for Est imation of Production and 
Consumption of Lac in India-D. V. Subba Rao, 
S. D. BokiJ and Padam Singh. 

3(a). 8. F orest Resources Surveys in M aharashtra-Y.K. 
Mokashi. 

3(a) . 9. R ole of Forestry in Rural Development with 
Special Reterence to Bankura Distri c:t : West 
Bengal- D. K . Ganguly. 

3(a). 10. Cost of Studies on Fruits and Perennial Crops
S. D. BokiJ, B.L. Kaul and M . S. Batra . 

Reco mmend ations 

Technical Session- III (B) 

3(b). 1. Strategy fo r Livestock Breeding- Prem Naraio . 
3(b). 2. Fishery Statistics-K. Alagaraja. 
3(b). 3. Study of Marine and Inland Fisheries in India

H . B. Chaudhary. 
3(b). 4. Impact of Milk Supply Scheme on Rural Eco

nomy in Milk Collection Areas-H.P. Singh 
and B. C. Saxena 

46 
48 

49 

51 

53 

54 

55 

56 

58 

59 

60 

62 

65 
67 
68 
70 

70 

(ii) 



I 
) 

t 

I 

3(b). 5. On the Procedure of Samplin g for Fleeces for 
the Study of Wool Quality-U.G. Nadkarni. 

Recommendations 
Address by Sh. K . P . A. Menon, Additional 
Secretary, Deptt. uf Rural Development, Min
istry of Agriculture and Irrigation, .New Delhi. 

Technical Session- IV (A) 
4(a). 1. Study of Constraints in the Transfer of New 

Technology in Agriculture- R. K. Pandey. 
4(a). 2. Impact of New Farm Technology in Agricul

ture- U. N. Dixit and R. K . Pandey. 
Recommendations. 

Technical Session- IV {B) 
4(b). 1. Sample Surveys for Estimation of Livestock 

Products - B.B.P.S. G oel, J. S. Maini and J.P. 
Goya l. 

4(b). 2. Role of Agricultura l Statistics Research in Sixth 
Five Year Pl an with Special Reference to Inte
grated Rural D evelopment Programme of 
Animal Husbandry Sector in Madhya Pradesh 
- G . S. Tiwari . 

4(b). 3. Sample Surveys for Estimation of Fish Product
ion from Inland Resourc.:es-Padam Si ngh, S. K . 

Raheja, Pranesh Kumar and K. K. Gh osh . 
4(b) . 4. Integrated Rural Development Programme

Role of Stat istics in Development of Marine 
and Inland Fisheries- S. G . Nemavarkar. 

4(b). 5. A Short Note on Plan of Work On Fisheries
J . C. Bose and S. K . Mitra . 
Recommendations. 

T echnical Session - V 

5.1 

5.2 

Statistics Needed for Area Planning, Data 
Processing and Information System. 
Agricultura l Field Experiments Information 
P. N . Bhargava, K. S. Krishnan and M. P. 

Saksena. 
Data Processing Facili ties at the Indian Agri-
cultura l Statist ics R esearch 
S. Pillai a nd S. N . Mathur. 

Institue- S. 

71 

72 
75 

84 
85 

85 

87 

88 
90 

91 

93 

95 

96 

97 

99 

101 

102 

(iii) 



, 
5.3 

5.4 

5.5 

5.6 

5.7 
5.8 

5.9 

Role of Agricultural Statistics Research in Sixth 
Five Year Plan With Special Reference to 
Integrated Rural Develop ment Programme -
P. U. Surendran. 
Nvte on Proposed Scheme to be Implemented 
by the Integrated Rural Development Program
me under the Sixth Five Year Plan-Assam
L. K . Sarmah. 
Role of Agricultural Statistics Research m 

Sixth Five Year Plan with Special Reference to 
Integrated Rural Development Programme 
B. G . Sapate. 
Role of Agricultural Research Statistics in Inte
grated Rural Development- B. C. Sasmal. 
Statistica l Manpower Requirements- K. C. Raut. 
Strategy and Objectives of Development of Rural 
Areas-S. K. Gupta. 
Potato in Integrated Rural Developrr.ent Pro
gramme- V. P. Malhotra. 
Recommendations 

Technical Session- VI 

Sta tist ical Personnel and Their Training. 
6. 1 Strengthening of Tra ining Facilities durin g 

Sixth Plan at I.A .S.R 1.- Aloke D ey. 

6.2 Status of Statisticians in Agricultural Universi
ties- N. Y. Palimkar. 
Recommendations. 
Address by Shri Ram Saran, Economic and 
Statistical Adviser, Ministry of Agriculture 
& Irrigation, New Delhi . 
Plenary Session 
Summary of Recommend ati ons 

Appendix- I 
The statement showing the act ion taken on the 
recommendations made durin g the last Con
ferene held at I.A.S.R.I. , New Delhi from 29th 
to 31st March, 1976. 

Appendix- 11 
List of the Participants. 

110 

Ill 

112 

113 

114 
115 

115 

117 

119 

120 

120 

121 
122 

129 
130 

143 

158 

(iv) 



' 

PREFACE 

You might be a ware that the first and second conferences of Agricultural 
Research Statisticans were held in 1974 and 1976 respectively with the object
ive of mutually discussing the problems by them on Designs and Analysis of 
Experiments, Sample Surveys, Use of Computer in Agriculture and Animal 

Sciences Research, Statistical Techniques in Plant and Animal Breeding, Teach
ing of Statistics in Agricultural Institutes and Universities; and Research and 
Training Facilities and Personnel Policies, in six different technical sessions. 
These sessions were started with the speeches delivered by the invited speakers 
on the above mentioned topics. In the plenary session the recommendations, 
made in those sessions, were discussed and finalised during each of those 
conferences for taking action thereon by the concerned Agricultural University/ 
Institute/Department and were reviewed in the subsequent conference. 

The Third Conference was held recently from 24th to 26th April, 1978 
and unlike earlier two conferences the pattern of session was changed where 
the participants discussed the main topic i.e., the role of agricultural statistics 
research in Sixth Five Year Plan with special reference to integrated rural 
development with respect to agriculture, forestry, livestock and fisheries. This 
was done because one of the main policy objectives in the next Five Year Plan 
is the Agricultura l and RUI at Development which could play a great role in the 
growth of social justice, employment in rural areas and removal of poverty. 

The sessions in this conference were divided into six te(:hnical sessions 
besides a plenary session in the after-noon of April 26, 1978. The sessions 
were broadly divided into; (i) Agriculture and Forestry, (ii) Livestock and 
Fisheries. In this conference in all 171 Agricultural Statisticans (as per list in 
Appendix-H), representin g Agricultural Universities, ICAR Institutes, State 
and Central Departments of Agriculture, Animal Husbandry, Forestry and Fish
eries, engaged in research, pa rt icipated . During the conference there were three 
addresses given by (i) Dr. P. V. Sukhatme, Honorary Prof. of Biometry, 
Mharashtra Association for Cultivation of Sciences, (ii) Shri K. P. A. Menon, 
Additional Secretary, Department of Rural Development, Ministry of Agriculture 
and Irrigation and (iii) Shri Ram Saran, Economic and Statistical Advisor, 
Ministry of Agriculture and Irrigation, New Delhi. 

In the first Technical Session, an I ntroductory Address was delivered by 
the Director and then the recommendations, made during the second conference 
held in 1976, were reviewed (Appendix-!). The topics and papers presented in 
other sessions are given in the text . 

(v) 



In the plenary session the recommendatio ns made in each o f those techn

ica l sessio ns were presented by the respective co nveners for discussion . The 
summary of recommend a ti o ns thus fina lised in that session , are presented 

fo r taking necessary actio n by those shown a fa inst each o f the recommend

ations. 

The summary of recommendations, made during the a bovesaid con

ference were prepared and a lready distributed separately to all the Agricultural 

Universities , ICAR Institutes, Central and State Departments o f Agriculture, 
Animal Husbandry, F orestry, Fisheries and a lso to the participants for taking 

necessary action thereon. 

I express my gratitude to the Conveners and the Rapporteurs of vario us 

technical and other sess io ns, the contributors of the papers and other particip
a nts who have w kindly spared their valuable time for making the conference 
successful. I would a lso like to express my appreciation of the hard work put 

in by the officers and members of the staff of t he Institute. In particula r, 
Shri R. K . Khosla and Shri R . S. Khatri deserved special mention who worked 
day anc\ night to make the conference a great success. I am a lso thankful to 
Shri R. N . Bakshi, C hief Administrative Officer and S hri Y. N . Nigam, Senior 

Administra tive Officer who helped in m aking the a rrangements for the confer

ence. 

1 am a lso gra teful to my co lleague Dr. P. N a ra in, Jo int Director, fo r 
going thro ugh the final material of the proceedi ngs. 

DAROGA SINGH 
Director 

Indian Agricultural Statistics Research Institute, 
Library Avenue, N ew Delhi-110012. 
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INTRODUCTORY ADDRESS 

By 

Dr. Daroga Singh 

Director, Indian Agricultural Statistics Research Institute 

Colleagues and Friends, 

I have great pleasure in welcoming you this morning to the Third 
Conference of Agricultural Research Statisticians of ICAR Institutes, All-India 
Research Projects, Agricultural Universities, Central and State Depart
ments of Agriculture, Animal Husbandry, Forestry and Fisheries, engaged in 
research and training. As you know, the first and the second conferences 
were held in 1974 and 1976 respectively with the objtctive of mutually discus
ing the problems by the participants on Designs and Analysis of Experiments, 
Sample Surveys, Use of Computer in Agriculture and Animal Sciences 
Research, Statistical Techniques in Plant and Animal Breeding, Teaching of 
Statistics in Agricultural Institutes and Universities; and Research and Training 
Facilities and Personnel Policies, in six different sessions. These sessions were 
started with the speeches delivered by the invited speakers on the above men
tioned subject matter. Thereafter discussion was held and recommendations 
made during the second conference and the action taken thereon, will be 
reviewed during the course of this meeting. 

The conference will continue for three days and unlike earlier conferences 
the pattern of sessions has been changed where the participants wi ll discuss 
the main topic, i.e. the role of Agricultural Statistics Research in Sixth Five 
Year Plan with special reference to integrated rural development with respect 
to agriculture, forestry, livestock and fisheries. This has been done as you 
know that one of the main policy objectives in the Sixth Five Year Plan is the 

Agricultural and Rural Development which would play a great role in the 
growth of social justice, employment in the rural areas and removal of 
poverty. 

2 
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2. Planning of Rural Areas 

2.1 Planning in India means solving the problems of poverty and in
creasing the level of living. The basic element of the living is food. We want 
more food, adequate food of better quality, and of course many other things 
like housing, clothing, education, health and cultural amenities, etc., but above 
everything else, more food and food of better quality. More food in our coun
try generally means cereals. That is. what has been reflected in our five 

year plans. We had targets of production and targets of various inputs to 
achieve those physical targets of outputs. 

2.2 Planning generally means both drawing up of a plan of action and 
implementing it. Plan of action will depend on a whole range of forecasts, 
assumptions, guesses, etc. To some extent there is an element of risk in each 
of these processes. For example, we may be very optimistic and set the tar
gets in a particular field higher than, rather than, the lower, even though the 
achievement of such a target may depend partly on the realisation of an 
assumption for which there is a very little evidence, on the grounds that the 
losses from such a course of action, if the critical assumptions were not 
realised, will be small compared with the gains accruing if it were, or that bad 
luck regarding this particular assumption cao be offset by good luck elsewhere. 
This procedure is rational up to a point. A plan may be 'bad' because it 
relies too much on luck, wishful thinking, and implausible assumptions. That 
is, it sets sights too high within the available information and instrument of 
action. But a plan may also be bad in the opposite sence, namely by failing 
to take advantage of possibilities of reducing the uncertainty. Before judging 
a plan, however, we must also allow for the time period for which the plan 

is supposed to operate. In planning tomorrow's operations, the number of un
knowns is relatively small , but constraints on one's own action are rela tively 
great. In planning for longer period say, 10 to 20 years, unknowns are much 
greater but the scope for influencing some of the relevant variables may also be 
much greater. This greater scope means that plan can have a more optimisa
tion character. 

2.3 In this context, if we consider the agricultural plans in India, in 

their initial stages, several assumptions which were made, were based on a 
very litt le experience and limited data. The means and inputs which were 
assumed to accelerate the growth of agriculture were very poorly assessed. For 
example, targets of production for various agricultural commodities were 
determined at national level. Optimistically, it was assumed that certain 
actions in forms of technical and physical inputs will generate tbe necessary 
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activities in the country to achieve the targeted goals. How the various 
inputs would respond to different parts of the country was either not known 
at all or it was known very little. In the absence of adequate knowledge of the 
response of those inputs, natural risk involved was greater. Planners were 
too optimistic and hoped that the weather god would favour them. They set 
out the targets of production of most of the agricultural commodities too high. 
This itself was not bad. What lacked was the matching efforts and resources. 
This is the reason that in a large number of situations, we failed to achieve the 
targets and results were import of greater and greater quantities of foodgrains 
from one plan to the other. 

2.4 When we say absence of knowledge, we generally mean here the 
absence of adequate and reliable statistics which help in taking right type of 
actions involving minimum risks. 

2.5 We have to remember, however, the problem is not nearly of secur
ing the maximum net return from agricultural but we have to aim at meeting 
the needs of the growing population, providing raw materials to industries and 

eliminating the extensive underemployment and unemployment that are pre
vailing in the rural areas in order to give agriculture its rightful place in the 
overall plan of national development. Clearly, the problem would be how to 
use the available resources in land, labour, and capital to attain these objec
tives. We have to have first of all a correct appreciation of the resources 
available to us in land, la bour and capital. What is the total cultivated land 
in the country? What is its distribution among different soil types? How 
much land is cultivable and can be brought under cultivation? What will be 
the effort and capital requirement to bring such land under cultivation and 
what additional employment will be provided? How much of the land bas the 
irrigation facilities of irrigation and otherwise suitable for specialised crops 
like fruits and vegetables, jute, cotton, sugarcane, etc.? What are economic 
and social characteristics of the farmer who is made responsible to help in 
achieving the targeted production ? Unless we have reliable data on each of 
these aspects we cannot claim to know our resources and to that extent, there 
must be a handicap in agricultural planning. We must also know the increase 
in yield per acre likely to be brought about under different soil and farm 
conditions by various agricultural improvement measures made available to us 
through research. We must at the same time be able to assess the extent to 
which capital resources will allow these improvement measures for increasing 
the production. 
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2.6 There is another equally, if not, more important element which 
affects the distribution of resources of the farmer among different production 
processes. Tha~ is the prices of the output and inputs and their relations with 
other commodities consumed by him and his family. Variation in prices of 
commodities greatly affect the net and real return of the farmer. Therefore, 
his decisions are greatly, in production planning, influenced by the changes 
in price structure. 

2.7 Fortunately information on some of the items enumerated above 
was mostly available at the national and in some cases at regional levels. In 
fact, these items of production means were considered to be the best fo:r for
mulation of the first four to five years plans. The main lacuna, however, was 
the absence of adequate information on motivation of the main decision maker 
who will be made responsible to assist in achieving the targets set out, that 
t he person is the cultivator. 

2.8 In whatever manner, the pl anning in agricultural development is 
formulated, the ultimate unit of o ur agrarian structure would be individual 
c ultivator. The resources ordinarily available to him are his land, his own 
labour and that of his family and some capital including the draught and 
milch animals. The alternatives open to him are many. He can grow one or 
more crops and choose larger or smaller acreage for each, keeping in view all 
the while the investment he will have to make and the return he is hkely 
to get. Even after deciding which crop he should grow, various alternatives 
are open to him in choosing his limited capital for providing irrigation, ferti
lizers, improved seeds, etc. to his crops. His basic problem for allocating the 
resources is to secure the maximum return from them. He cannot possibly 
adopt any improved measures which do not fit into his needs and limitations of 
his resources . The technological inputs which he has acquired through the 
experiences of long farming as also that he has learnt from the agricultural 
extension agencies, are also very important to help him to take right type of 
decisions. It, thus, seems logical that the core of planning should centre around 
the individual cultivator as be is the ultimate instrument of implementing the 
plan programmes. The agricultnral planning for the nation must be founded 
on the needs and capabilities of individual farmers in different areas-depend
ing on their environment. 

2.9 There is another aspect of agricultural planning and that is human 
aspect. The problem of agricultural planning is not merely one of securing 
maximum return from agriculture or providing raw materials to industries but 
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one of the meeting the needs of the population and of alleviating extensive 
under-employment prevalent in rural areas. The latter involves planning for 
mass of rural population which is either landless or possesses tiny holdings 
hardly adequate to maintain themselves. The solution of the problem would 
seem to be in developing a pattern of rural activity such as dairying, poultry 
keeping, and various cottage industries that will reduce the seasonality of 
employment inherent in arable farming. This would require an integrated 
input-output analysis by taking into consideration various cropping and farm
ing patterns, labour availability, livestock and their productivity. This again 
would entail study of each small area and collection of employment and other 
relevant data for these areas. It will be necessary to study the demand of 
various kinds of outputs and arrangement for their marketing. 

• 2.10 Ideally, there should be a plan for every individual farmer and he 
should not only be equal partner in taking the decision but his say should 
receive utmost consideration of those responsible for formation and implemen
ration of the programmes. 

2.11 In many matters, plan of the individual farmer will not be in
dependent of others in his neighbourhood. For such items of production 
means which influence the groups of farmers simultaneously, there should be a 
community plan. It, thus, seems logical that there should be a developmental 
programme for small homogeneous areas, taking into account the needs 
and resources of such areas and in such plans individual farmer should 
appropriately fit. 

2.12 Planning for smaller areas implies the fixation of targets and mak
ing use of the production resources with a maximum advantage. In this type 
of planning, attention is focussed to give maximum returns to the individual/ 
opera tors which may not be always in the national interest. In other words, 
the maximisation of the returns to the individual operator need not lead to the 
maximisation of the returns to the nation. 

3. Statistics 

3.1 It is obvious that the realistic planning for such small areas would 
require a variety of detailed agricultural statistics for the respective areas. 
These should include statistics of land utilisation, crop acreage, livestock 
numbers, irrigation resources, extent of drainage, agricultural population and 
labour force, crop yields, crop responses to various physical inputs like ferti-

7 
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lizers, communication channels marketing facilities, social structures, etc. a t 
the village/block level whatever is chosen as ultimate unit of planning. Infor
mation regarding agricultural holdings, their number of fragmentation, size, 
tenure, cropping, irrigation, availability of human labour, animal and machi
nery power will be required for fo tmulation of village and block plans. 
D etailed pl anning requires detailed data on the structure of agriculture in each 
small area. Collection of this information will, of course, involve appreciable 
effort and expenditure, but in the context of our developmenta l needs and 
magnitude of our ta rgets, this expenditure would seen to be modest, and in 
fact will be a very wise investment as it would make more effective planning 
possible. 

3.2 Before the Introduction of systematic planning of economic deve
lopment in 1950, statistics were mainly collected for meeting the requirements 
of the administrative policies of the Government. By and large, these statis
tics were obtained through the administrative. channels of the Government as 
by-product of the administration. No serious thought was given to their 
standardisation or filling up the gaps whenever these existed. As an example, 
the entire gamut of agricultural statistics was obtained as by-product of the 
revenue administration in the States. The differences in the land revenue 
systems prevailing in the States were reflected in the coverage as well as in the 
quality of agricultural statistics. Afte r, 1950 the economic development acti
vities, brought about necessary changes in the system of collection of statis
tical data and their interpretation. The need of statistical data for planning 
purposes was much different from that needed for running the administra
tion with a view to maintain Jaw and order in the country. At that time, it was 
realised that for optimal plannin~ to make best use of the available resources, 
it is necessary that detailed statistics of various economic a nd social activities 
alongwith inter-relationships should be made available. It was also felt nece
ssary that adequate information should also be made available on the affects of 
new technology which would be introduced for improving the productive pro
cesses in various fields. The demand of scientific plan was that we should not 
only fully diagnose the existing illness of the economy of the country but a lso 
look for the necessary remedia l measures. 

3.3 For providing technological data needed for agricultura l planning, 
a significant role was played by the Indian Agricultural Statistics Research 
Institute. Determination of yardsticks for various agricultural inputs, study 
of the responses of agricultural inputs like fertilizer, irrigation, etc. by plan

ing experiments at the experimental research stations as well as on the culti-



8 

vators' fields, determination of the essential components of feed requirements 
and their economics for increasing the livestock production, etc. were attemp
ted by the institute. Sampling and measurement techniques were developed 
for collection of various types of agricultural data with high quality at a 
minimum cost. Crop cutting survey techniques, sampling methods and esti
mation of cost of crops and livestock products, sampling techniques for deter
mination of extent of incidence cf pests and diseases and loss thereof, inte
grated survey for collection of livestock production data are a few examples of 
applied research in statistics which were completed by the Institute. New 
experimental designs were developed and they were demonstrated at the 
agricultural research station as well as on the cultivators' fields. Through the 
experimental designs planned at the research stations and at cultivators' fields, 
technological data useful for planning were collected. The scope of popula
tion census bas been changing from one census to the other to fill up gaps of 
the data needed for economic, s'ocial and population planning. Recently, 
Government of India took a very bold decision and conducted agricultural 
census with reference period, 1970-71 agricultural year. For almost the entire 
country, information on the structure and characteristics of operation holding 
is available and there is also a plan to make this information upto-date by 
conducting another agricultural census in the 5th Five year plan With reference 
period, 1975-76 agricul tural year. The basic data regarding agricultural hold
ing which was not available for formulating the earlier plans would now be 
readily avai lable and it is hoped that the fullest advantage would be taken in 
formulating scientific and realistic plan. It is not possible to enumerate all 
that have been done during the last 25 years but still considerable gap exists 
and that gap is still wide in the field of agriculture. 

3.4 No doubt, immense efforts, were made to fill up the gaps of data 
that existed . As referred to earlier, the s trategy in earlier plans has been to 
determine the targets of production and mobilise the rasources of inputs to 
achieve those targets at national or state levels. Collection of data was also 
planned to meet the requirements of such developmental programmes. For 
planning the developmental programmes for smaller areas like village and 
community development blocks, technological as well as socio-economic data 
are necessary. For example, data on fertilizer response in relation to various 
soil characteristics and agro-ciimatic condition would be necessary for making 
an optimal use of fertili zers which has become one of the costliest inputs in 
agriculture. 

3.5 Similarly, data on the attitudes of the farmers involved in the 

y 
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production process would be necessary if the implementation of the programme 
is to succeed. The importance of this point, however, depends on the time-scale. 
In the long run, it is, just as important to operate on the attitudes of the 
people as on the more technical economic variables in the economy in order 
to achieve the desired increase in the dynamism of the economy. The national 
plans made numerous references to the need to change attitudes, but nothing 
at all was said about how this was to be done nor whether the Government 
had any part in this. This particular gap in the plan was partly, due to the 
fact that we know very little about how to operate on people's attitudes. The 
gaps in our knowldge of the relevent technical economic variables to which I 
have already referred are serious enough but the gaps in o ur understanding of 
the determinants, of say, managerial attitudes to research and technological 
progress or of the employee's attitudes to innovation, a re much greater. 

3.6 It was realised that implementation of Iandreform programmes 

would be an important factor in generating necessary incentives among the 
farmers to make higher capital investments of permanent nature in agriculture. 
The programme of land reforms did not make much headway a nd the problem 
is still there without any final solution . 

• 3.7 It is generally said that the Indian Agriculture is a gamble with 
monsoons. It is well known that meteorological factors direct ly affect the crop 
growth and production. Although data on meteorological factors are being 
accumulated by the Meteorological Department of the Government of India, 
their use on crop planning has been limited. knowledge on the technological 
coefficients of these meteorological factors is not available at all. This is the 
other reaserch field in which joint efforts of agronomists, statisticians and agri
cultural meteorologists are badly needed. Crop forecast system has to be im
proved through the establishment of proper functional relationship between bio
metrical characters and crop yields. 

3.8 Similarly, a number of other economic and social variables could be 
enumerated which directly influence the productivity. Quantification of the 
coefficients of social and economic variables is still a challenging problem to the 
statisticians. Economists, sociolosgists anl statisitcians working together through 
empirical studies may perhaps be able to quantify such variables and determine 
their coefficients. This would require a continuous study of the sociological 
factors which continue to change with the economic and technological develop
ments. Unfortunately, except at a few research centres, facilities for such 
studies are lacking in the country. In fact, Agro-Economic Research Centres 
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established by the D epartment of Agriculture, G overnment of India, were 
meant to fill up the gaps of research da ta in these areas. 

3.9 I shall like to say a few words about the quality of data. This is 
very important because the economic and statistical inferences are drawn from 
the collected data assuming that data have been collected as planned. Although 
statistician<; and social scientists have been aware of errors in measuring social 
and economic variables ever since the large-scale sample surveys begain to be 
used, it is during the last two decades that its seriousness bas been realised in 
the course of their use for planning and decision making processes. In the 
enthusiasm of filling the gaps, in many situations neither appropriate statisti-

cal methods were used nor advice of qualified and expert statiscians were taken 
to plan the collection and interpretation of data. Even after the adoption of 
couatry-wide large scale inquiries, crop estimation surveys and of course, the 
nation·al sample surveys, the efforts in improving the quality of data have been 
relatively rather limited. If sufficient attention is not paid to the quality of 
data, the inference drawn from such data will lead to disaster. The researchers 
of the Indian Agricultura l Statistics Research Institute h ad been fully conscious 
of the need of obJective technique of collection of data and they conducted a 
few empirical studies to assess the measurement errors. The Indian Agricul
tural Statistics Resea rch Institute bas been emphasising all through to develop 
objective method of collection of da ta and in fact Institute did extensive 
r esearch for the development of measurement techniques fot collec~ion of data 
of reliability and high quality. However, it cannot be said that measurements 
problems in large scale inquiries have been solved. The research statis ticians 
must pay attention to thi s serious problem otherwise the whole theory of 
statistics and statistical methods would get discredited and administra tors will 
loose faith in the utility of the science of statistics. 

4. Electronic Computer 

4.1 Now, I will like to say a few words about the role of Electronic 
Computers. I am convinced tha t, whether we like it or not, almost all sta tis
tica l computations of any magnitude will shortly be done on computers and 
that the statistical methods used will : to a large extent, be conditioned by the 
programmes that are already available. It, therefore, seems logical to give 
most ser ious thought to this subject a nd develop programmes and programming 
system that wi ll iuclude sound statistical methods, to be effectively and critically 
applied, not only by professional statisticians, but also by those trained in 
other disciplines who use statistics in the course of day to day work. This is 



I( 

11 

not by any means easy, as we have found it by experience at the Indian 
Agricultural Statistics Research Institute but it is an interesting and rewarding 
task, demanding knowledge of both theory and practice of statistics and of the 
capabilities and limitations of the computers. 

4.2 One of the troubles, however, with the computers is that they are 
developing so rapidly that requirements are in a constant state of flux. There 
are already multi-programme and multi-access machines, with a console, and 
there is a possibility that this console point may be on many desks, and user 
can easily receive answer to his queries if the central library attached with 

computer centre contains an appropriate programme. This demands program
ming sy~tem very differently from those suitable for batch-processing. It is 
generally recognised that the programmes available for routine statistical work 
on many machines are unsatisfactory. Many seem to have been written by 
programmers and system analysts with only a smattering of statistics acquired 
from some outdated text books. It is upto us, the professional statisticians, to 
devote part energy to remedying this state of affairs. Only we can see that the 
statistical content is satisfactory. While statistical methods provide useful tools 
to read mass of data in a logical way, the electronic computers provide neces
sary sp~ed of calculations to derive benefits from such data. 

4.3 For the descriptive statisticians the computer has ra ised more 
problems than it has solved. The time is passing when he can excuse himself 
from providing information on the ground that it is not availa ble, or that too 
much time will be occupied in producing it , or that records are eaten by rats. 
To store information is a problem in itself. To retrieve it is much of a problem. 
To edit it is the most d ifficult problem of all. One is perpetually being astoni
shed a t the remarkable power of. the human brain, not merely to store the 
experience of life time, but to retrieve even parts of it as it feels instantaneously 
and to throw out the unwanted information which impinges on it every moment 
of the day. The modern electronic computers with their capacity to perform 
fast calculat ions, and store la rge amount of information, ability to retrieve 
pieces of required information very rapidly and give output in a variety of 
media, are the powerful tools available to the statisticia n. He is now most 
equipped not only to render the right advice to the planners and decision 
makers but to take lead in the matter of planning and its executions. 

To make computer do as much, is a facinating challenge and it is expec
ted that it will be met not before long. The real problems will then he to set 
logical structures of cl assifications for complex systems, and most of a ll perhaps, 
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the chore of assembling primary data, a formidable task even in those 
areas wherein the possibility of an integrated data retrieval system is nearest to 
realisation. 

Great as is the contribution which the computer makes all along the line, 
we must resist the claim, which has been advanced in some situations that 
statistics is to become a branch of computer science. 

A growth rate of 3.98 per cent per annum has been envisaged in agricul
tural sector as a whole during the 6th plan period. This can be achieved if we 
develop irrigation, optimise use of land, water, local resources in an integrated 
manner with special attention to uplift the backward areas as well as Scheduled 

Castes and Scheduled Tribes, population of the rural areas by removing weak
nesses in infrastructure and socio-economic system. Mixed farming should be 
encouraged so as to increase the investment, employment and income per 
hectare, integrated crop production, animal husbandry, forestry, and fisheries. 
In view of the above objective the agricultural research statisticians have to 
play a very important role in evolving methodologies wherever not evolved so 
far and improving the existing methodologies in assessment and collection of 
reliable data. The teaching and training programmes in agricultural statistics 
have also to be augmented keeping pace with the growing need of agricul
tural statistics in the country. 

In the present conference the sessions have been divided into six tech
nical sessions besides a plenary session on the last day as per programme 
distributed to you. You would find that the sessions have broadly been 
divided into (i) agriculture and forestry and (ii) livestock and fisheries. 
These main groups can further be split into sub-groups by the conveners of 
the various sessions if they feel need to have detailed discussion on the 
varying problems. During the discussion the ·suggestions made by our 
distinguished and well experienced guests would be very beneficial to the 
participants. 

I would request all the participants to take note of the addresses by 
the well known personalities. The participants should exchange their views 
freely in the different sessions and I hope the participants would find the 
solution of their new problems posed by the NCA and planners of the 6th 
Five Year Plan. You are also aware that in this rolling plan the recom
mendations emerged from the delibera tions of this conference would be of 
great value for filling up the gaps wherever necessary for implementation 
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of the same in the subsequent years. The professional agricultural statisti
cians engaged in research and training thus could solve the problems of 
evolving statistical methodology for analysis and collection of data so as to 
obtain more reliable and objective estimates which would make strong bases 
for the planners, policy makers and administrators to formulate their respec
tive plan of work. 

I do hope that all the participants would take keen interest and partici
pate actively in the deliberations of the conference and make use of the know
ledge gained during the conference in their respective areas of field when they 
return to their regions or States after this conference. 

Now I would request all the participants particularly the conveners of 
the various sessions to look into the topics to be ditoussed and finalise the 
groups and sub-groups for discussing those topics in detail. I would also 
request the conveners to pin point the main recommendations made in their 
respective sessions for consideration in the plenary session to be held on 26th 
April , 1978 at 4.00 P.M. 

After the tea break we would gather here to listen the address by Dr. 
P.V. Sukhatme at 12 noon today. 

Thank you. 

• 
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ADDRESS 

By 

Dr. P.V. Sukbatme 

Hony. Prof. of Biometry, Maharashtra Association for Cultivation of 
Science, Pune. 

My experience over the years bas taught me not to accept quantitative 
evalution of a problem unless I have satisfied myself on the methods used in 
collection of data and in their interpretation. At the same time, I realised that 
there was no simple way of satisfying oneself unless one involved oneself in 
experimentation to understand the ·complexity of the problem facing the experi
mentor. It is important that a statistician must be able to talk in the language 
of the subject matter specialist if be is to gain their confidence and put 
across effectively the contribution which statistical method can make to the 
understanding of science. If he does not do it, statistics is apt to be used 
more as an ornament to lend prestige to the research others are doing. I would 
like to draw on some of this experience in talking to you today on the food 
and population problem in the context of rural poverty in the country that is 
causing so great a concern to all of us. After this Conference, you will be 
actively engaged in collection of data for the development of agricultural 
statistics. I hope you will find my ta lk useful in this work. 

2. There is a general feeling that over the years we have neglected 
development of the rural sector in our economic planning. It it not tha t there 
has no growth, but that inspite of growth, the poverty has remainad with 
hopes, aspirations and basic needs of villagers largely unfulfilled. Among those 
needs, the most dominant is the need for more food for the people. So massive 
is the scale of poverty that over 40% of the rural population are estimated to 
live on diets which are inadequate to meet even their minimum energy needs 
for activity. Some studies place th is es timate a t even a higher figure. The 
quality of li fe is so low that most vi ll ages have no protected supply of drinking 
water, no lat rines, no sewerages and no worthwhile medical facili t ies. Of these, 
I plan to confine myself to the food component of poverty. I sha ll touch upon 

14 

y 



I 
15 

others only in so far as reference to them is necessary in the course of my 
talk on the food problem. 

I 

3. In popular imagination India's food problem .is . yie'j'ed in terms of 
failure to produce food to keep pace with population growth. India ']s pictured 
as a land where bulk of the population is inadequately fed, struggling at the 
brink of starvation during years of monsoon-failure and increasingly unable to 
feed ,herself . from her own resources. Two references will suffice-Paddock 

Brothers, soon after the widespread drought of the years 1965 and 1966, wrote 
that doom'~ day w'as not too far and that India should be written off from the 
list of countries to be helped unless, in the meanwhile, there was evidence to 
show that population growth had significantly declined. Among the more 
recent writings, Pesta! and Messarovich of the Club of Rome (1975) have 
focussed attention on the quality, rather than quantity, of the Indian 
diet. They have predicted that the quali~y of Indian diet is so grossly inade
quate that people in South Asia, India inqluded, become increasingly dwarf, 
physically and mentally, and are likeiy to be trapped into self destruction soon 
afler the year 2000 unless the protein content of diet, which they equate with 
the nutritional quality is increased very considerably. 

4. Opinion within India on the ~erioJ,Jsness of the food problem is in 
line with the above views and favours new kinds of policies aimed at social jus
tice to solve the problem. Some see in the current situation the need for a new 
approch to planning to reduce inequalities in income, some see the need for 
a systematic approach to nurition planning in place of the piecemeal approach 
adopted earlier on which they blame the past failure, some see the need for 
a more vigorous and imaginative approach to implement population measures 
to reduce birth-rate, while some simply dismiss the problem as technological, 
requiring sustained application of western technology and western capital to 
solve if, The problem of poverty obviously exists as a reality. But no one, 
has questioned the validity of the methods used for evaluating the real 
magnitudes of the food and poverty problems, to see if in fact undernutrition 
is as massive as is claimed to be. An uncritical acceptance of the methodology 
used and of the estimates based thereon, is bound to lead to imbalance. ln the 
use of limited resources and we may weJJ find that 5 or 10 years hence, we have 
neither achieved growth nor reduced poverty. I doubt whether our politicia ns 
have ever paused to think of such contingency when they commit themselves to 
eradicatin rural poverty in 10 years. Not very long ago, we had this experience 
when the Government blindly accepted the cry of the World Bodies to close 
the protein gap. We were told that unless immediate measures were taken to 
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produce protein rich foods and distribute them through nutnt10n programmes, 
our economic, social and physical development is likely to be completely 
arrested. We now know, to quote the words of Sbri B. Sivaraman, Chairman 
of the National Commission on Agriculture, that "India bad almost gone off 
the main tract by this propaganda which was later on found to be an undue 
emphasis on the protein deficiency per se' in the diet" . For these reasons, it is 
important that we give utmost attention to the evaluation of the situation before 
developing the elements of the new strategy. It is not that 1 am against new 
policies directed at combining social justice with growth. I fear that if the 
problem of undernutrition is as large as it has been made out, we shall almost 
certainly end up with frittering away our limited resources. I would have no 
quarrel if occasionally we wish to overstate the problem in an attempt to 
dramatize our case so that the Government may pay heed, but to overstate 
the dimensions of a problem by a factor or two, without realising that one is 
doing it, is to render disservice to the cause we are trying to serve. 

5. Let us examine the available data to see what they have to say on 
the predictions concerning the food and population problems in the country. 
India's population between 1950 and 1960 increased at 2% per annum while 
food production increased by over 3.3%. When it is considered that the 
rich countries have recorded no larger rate of growth in food production, this 
achievement must be considered as remarkable. . During 1960 to 1970 also, 
when the rate of population growth increased to 2.4% food production increased 
at 2.7%. Seasonal fluctuations apart, there is, therefore, no statistical evidence 
to show that Malthusian situation prevailed in India during the last 20 
years. The fact that the rate of growth in food production was able to match 
the rate of population growth over the last two decades does not, however, 
mean that the nutritional level of diet bas been satisfactory. Available data 
show that food supplies available per person per day in India averaged about 
2000 calories during the last decade against the requirement of a little over 
2200 calories based on latest available knowledge. The energy supply available 
was thus short of needs by about 10% . At times, this gap increased to 15% as 
it did during the drought years of 1965 and 1966. But it was also reduced in 
the years following the drought and was estimated at Jess than 5% around the 
year 1971-72. In considering the situation today, we must also take into account 
the fact that we have stocks in the country of over 20 million tone of foodgrains. 
Food shortage is a necessary, but not an adequate cause of undernutrition and 
cannot by itself warrant any inference on the extent of undernutrition. The 
latter calls for information on the distribution of intake in the population and 
its comparison with that of re irement for health. Such a comparison, if 
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correctly made, shows that the exent of undernutrition in rural India is of the 
order of about 15%. Certainly. there is no adequate basis in the available data 
to warrant a statement that the bulk of India's people are undernourished, 
and are on the brink of starvation. 

6. How is it then that writers like Paddock Brothers and Pestal and 
Messarovich have reached conclusions so different from what available statistics 
show? One reason is that they were largely guided in matters of nutrient need by 
the kind of diet they ate in the rich countries and used it for comparison to 
bring out the extent of poverty of Indian diet. As an example, they observed 
that the food basket available per person in India expressed in terms of eco
nomic grain equivalent was only one quarter of that available in USA. Surely, if 
the gulf between Indian and US diet is so wide as that, and if population con
tinues to grow at its present rate, one would be justified in concluding that the 
man-food equation becomes impossible of solution. 

7. It was largely during the last decade that realisation grew that the 
type of diet eaten in the rich countries like USA is not the right diet to use as 

a yard-stick For example, the saturated fat content in the US diet is far too 
more than what is needed for health Evidence in almost all countries such as 
in Germany, Norway, Sweeden and Finland during the war has shown that 
whenever ano wherever, the percentage of saturated fats fell, the morbidity 
and death rate from coronary diseases also fell. Conversely in countries where 
it went up, as in recent years in Italy, Greece and elsewhere, the death rate 
from heart disease also went up. We know, too, that the proportion of empty 
calories from fats and sugar in the US diet is excessive. Again, Carbohydrates 
in the US diet are far too refined to provide the needed fibre for health. 
Evidence is accumulating that the incidence of constipation, obesity, diseases of 
the gastrointestinal tract and related diseases due to the inadequate content of 
cellulosic fibres in the diet is on the increase in such countries. And 
now the latest report on protein requirements (1973) published by the World 
Health Organisation (WHO) and the Food and Agricultural Organisation 
(FAO) of the United Nations confirms that man's need for protein is very 
much less than what is eaten in the rich countries. Certainly, the protein 
requirement is nowhere near 130 g per capita per day (with half of it coming 
from animal sources) that is currently consumed in the USA. It is true that 
with the increase in nutrient intake especially protein, the body weight of 
children and of adults alike has gone up in the rich countries but this is not with
out its disadvantages. As an example excessive intake of protein has contribuced 
to accelerated growth of body weight and also early sexual maturity. There is an 
indication that the accelerated growth leads to initiation and spontaneous 
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growth of tumors, implicating cancer. One immediate consequence of this 
realisation has been that in recent studies of food and nutrition, intake is 
compared with physiological requirement for health and not with what people 
consume in the rich countries. 

8. But even in comparing what people eat with what they need for 
health according to requirement scale laid down by FAO/WHO, the meaning 
of reqnirement is often misinterpreted and the resulting picture grossly 
exaggerated. The study on poverty in India by Dandekar and Rath and that 
on Malnutrition and poverty by Reutlinger and Sellowsky of the World Bank 
will serve to illustrate the point. The authors of these studies rightly point out 
that a person who cannot afford a diet which meets his minimum energy needs 
for a healthy active life is both poor and malnourished. But in choosing the 
figure for minimum energy needs to estimate the poverty line, they have used 
the figure for average energy needs and not the minimum. Now by definition, 
the figure for average energy need is based on measurment of energy intake in 
healthy active subjects of the reference type. Consequently, one expects that if 

the population. is healthy and active, about half of the subjects will have intakes 
less than the average and half above average. When, therefore, Dandekar and 
Rath find that 40 per cent of the people in rural India live on a level of expen
diture b~low the level co rresponding to the average need for the country, it 
means th&.t they find a situation which is in line with what one expects to find 
in a healthy active popula tion. Likewise, when Reutlinger and. Sellowsky find 
that 44 per cent of the households have a level of expenditure below the level 
corresponding to the national average for energy requirment, it is again a 
result which accords with what one would expect to find in healthy active 
population . The proportion of population of household so estimated could, 

therefore, not represent the extent of malnutrition 1 unless the NSS data are . 
untrustworthy as recently pointed by Dr. V.K.R. V. Rao at the last session of 
the International Statistical Institute. 

9. Even a priori, the use of average energy requirement as the criterion 
for classifying a person as undernourished cannot be justified, for to consider 
a person eating below the average as undernourished is equivalent to conside
ring that anyone eating above the average need is overnourished and, therefore 
exposed to the risk of obesity. Such classification would amount to considering 
that the aYerage requirement is both a desirable minimum and optimum to aim 

1. The term malnutrition used in this address covers both under 
nutrition and protein malnutrition. 
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at the same t ime. But to do so would amount to denying the existence of inter 

and intra ind ividual variation. As long back as 1947, Widdowson pointed out 
that in a healthy active popula tion of each age-sex group, there is at least one 

individual in every 40 who is found to eat twice as much as smallest eater. 
Such large differences in intake cannot be explained if the efficiency with which 
energy is used is similar as implicit, assumed in their studies by D andekar and 
Ra th and by Reutlinger a nd Sellowsky. The explanation is that healthy active 
individuals within each age-sex group adapt requirements to intake and yet 
a re on par in health and activity with the reference individual. As Hegsted 
puts it, "most nutrients are utilised wi th increasing inefficiency as the level of 
intake increases and this apparently happens with calories as well" . It follows 
that there must be a normal range of intake within which individ uals are able 
to adapt and maintain their health, activity and energy balance over extended 
periods. Available experimental evidence also shows that energy balance in man 
maintaining body weight varies around a constant mean with stationary var iance 
equal to the observed intra-individual variation in daily intake. These in ter and 
intra indiviual variations are broadly found to be of the same order. Inter-indi
vidual variation shows the fact of individual's adaptation range while intra
individual shows the existence of a bas ic physiological self-regulation mechanism. 
It is possible that a part of inter-individual variation is genetic but it is not 
possible to tell anything about the rela tive contribution of genotypic and 
environmental comp ounds from observations on phenotypical variation. 

10. The fact that the da ily requirement is not constant in an individ ual, 
but that it varies over time around a stationary mean with stationary variance 
shows that the efficiency of utilisation of intake varies over time in the same 
individual as it does from individual to individual. Such a result is to be 
expected since there is considerable evidence for the existence of a physiolo
gical regulatory mechanism which serves to mainta in fixed body weight and 
energy balance over extended periods. Conseq uently, even as a matter of 
course, the da ily requirement of an individual in health is expected to vary 
about its true mean requirement within the range of variance typical of the 
generating mechanism governing regulation of energy balance in man without 
implping that an individual is undernourished whenever his intake is below the 
true average requirement and vice versa. Further discussion would be beyond 
the scope of this Address. It will suffice to state that when appropriate a llow
ance is made for in ter and intra individual variation the estimate of the inci
dence of undernutrition comes to approximately 15% for the r ural India for 
1973-74 implying that close to 80 million people in the countryside are chroni
cally undernourished. The re.1 l dimensions of the problem of undernutrition 
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are much smaller than those assessed by earlier writers and give us hope that 
the problem of eradicating rural poverty cannot be that intractable that it has 

proved to be. 

11. Dandekar and Rath are not alone, nor the first, to over-state the 
dimensions of the problem. We have an example of similar assessment for 
Great Britain carried out by the Late Sir Arthur Bowley. I cannot do better 
than quote from the Writings of Sir Norman Wright, Scientific Adviser of the 
Mihistry of Food and Agriculture in U.K. 

"I well remember the occasion when that distinguished Statistician Sir 
Arthur Bowley, noting that the mean level of calorie consumed by the Bri
tish population in the spartan period of the early post-war years, coincided 
exactly with the accepted calorie requirement concluded (to the consternation 
of officials in the Ministry concerned) that some 50% of the population must 
be undernourished." 

In reproducing the quotation above, it is not my intention to criticise 
the Late Sir Arthur Bowley for a pronouncement which he may have made, 
but which, to the best of my knowledge, be never published. There is nothing 
surprising either if the official of the Ministry concerned were taken aback 
by bis assessment. The suggestion that half the people of U.K. were either 
losing body weight or were forced to reduce their physical activity for want of 
adequate food or both, would always have serious policy implications which 
no Government would accept without having factual data to support it. This 
was 40 years ago when the concept of requirement bad hardly developed to a 
point to grasp its full implication. But to a dopt the same method today for 
comparing intakes with requirements discarded as inapplicable in U.K. deca
des ago, is to ignore the knowledge we have gained in understanding the con

cept of physiological requirements. 

12. FAO's assessment of hunger in the world during its formative years 
also involved the use of average energy requirement as the criterion for 
determining the cut-off point for classifying the undernourished. In fact, a pub
lication issued by F AO at the time clearly stated that "if a man eats below the 
level of average requirement, be becomes thin and wastes away and if he eats 
above the average requirement, be becomes fat and is exposed to the hazard of 
obesity." It is not therefore surprising that FAO's statement in those years 
grossly overstated hunger and came in for serious criticism. As an example, 
the statemem by Lord Boyd Orr, the First Director General of FAO, that 
two-thirds of the world is hungry, was described by Colin Clark as the most 

,. 
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incorrect statement of human history. However, it was not long before FAO 
recognised that it was wrong to estimate the incidence of hunger in this way 
and took prompt action to revise its estimates of the exent of undernutrition in 
the world as can be seen from its studies on the Third World Food Survey and 
subsequent publications. The cut-off-point adopted in thes studies was the 
lower critical limit of the distribution of requirement and not the mean. FAO's 
analysis showed that 10 to 15% of the world i.e. between 300 to 500 million 
people in the world can be considered to live on inadequate diets with India 
accounting for about 100 million of them. Even in their latest study on food 
and population issued in 1975, there is no evidence that the world estimate has 
undergone any substantial chage. In these circumstances, it passes one's 
comprehension that another member of the United Nations Family, the World 
Bank, should return in 1976 to the method that was discarded as incorrect and 
raise the cry of undernutrition ; If the dividing line between the undernourished 
and overnourished is average requirement, then one cannot but conclude that 
the more serious problem with India, as for Brazil, which is used for illustra
ting the procedure in the World Bank Study, is overnutrition than undernutri
tion. One is bound to reach such absurd conclusion if one does not allow for 
intra-individual variation in requirement. 

13. Food is undoubtedly the most dominant need of man. A hungry 
man is a social liability; he cannot work, he cannot learn and he cannot build 
up resistance to disease. He will retard economic and social development. It is, 
therefore, a fortunate circum5tance that the incidence of undernutrition is not 
half as massive as we have been led to believe. This is not to deny that 
the bulk of rural population is denied other basic needs. Thus water 
is the most important or all nutrients, but most villages do not have an 
easy access to a protected supply of drinking water. Likewise, there is absence 
of latrines, of swerage and of any worthwhile medical facilities. AU these 
have direct bearing on the nutritional status of man. Kerala provides a good 
illustration. The level of energy intake in this State is lower than that of many 
other States and yet, Kerala enjoys better health judged by its lower infant 
mortality, lower overall death rate and greater life expectation. The higher 
rate of utilisation of hospital facilities for deliveries and infant care, their easy 
accessibility and greater health consciousness created by education, are among 
the principal factors explaining this improvement. Measurement of poverty 
using nutritional norm and household expenditure presupposes the provision 
of th~se services from the public sector. I suspect that overemphasis on nut
rition bas led to relative neglect of these services, without which I am afraid, 
the bulk of rural population will continue to be denied better life. 
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14. I will now turn to Pesta! and Messarovich's prediction. It is based on 
their statement that protein content of our diet is too low. One has only to 
compare what we eat with what we require for health according to standards 
laid down by FAO/WHO to examine the validity of this statement. Such a 
comparison shows that unlike energy, there is no deficit but excess. protein 
availability per capita exceeding physiological need by some 40% survey data 
show that the proportion of individuals who do not get adequate protein from 
the diet is very small almost negligible. This is not to say that protein 
malnutrition does not occur. Protein malnutrition d')es prevail but it usually 
occurs in the same individuals who are energy deficient. In other words, pro
tein malnutrition is the indirect result of inadequate engry in the diet. Appa
rently, when engergy needs are not met, dietary protein is partially diverted 
from its right ful function of providing essential' amino acids to its use as 
energy. To put it differently, the concentracion and quality of protein in the 
diet commonly eaten is adequate to meet protein needs for health if people 
can buy enough of the food-grain diet they normally eat to meet their energy 
needs. The primary need of the people is therefore not protein, but more 
food. This view is now well accepted. I do not see need to elaborate further. 
But there is one aspect of the prediction by Pesta! and Messarovich that I 
would like to touch upon and this concerns their reference to the inadequacy 
of food grain diet for growth. Experimental results indeed show that rats grow 
poorly on bread but man is not a 'rat'. Whereas weanling rats double their 
weights in about 8 to 10 days' it requires twice as many weeks for comparable 
increase in the weight of the human infant. Much of the protein that a child 
needs is used for maintenaQce, not growth. H is not so in rats because the 
relative rate of growth of man and rat are different. A protein which produces 
poor growth can be a good source of amino acids for human growth. And 
this is precisely what one finds with cereal-Legume diet and products like Idli. 
As Mickelson puts it, "If the resulls of bio-assays on rats reporting P.E.R. were 
directly applicable to man, we would have never grown to adulthood. I would 
also add that there is no known benefit from excess consumption of protein. 
On the contrary, at very high doses of nitrogen, the organism is under stress. 
This is. however, not the place to deal further on this aspect. 

15. If then food, and not protein is the limiting factor and food de
ficit is small, with about 15% of the rural population affec,ted by it, why is 
undernutrition found to persist? Who are these undernourished and why have 
they remained so? Available data show that as income increases, the calorie 
i.ntake increases, rapidly to start with and gradually thereafter and that most 
of the undernourished come from households with income below the level 

T 
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corresponding to lower, critical limit for requiremen t It needs to be pointed 
out here that if we place the poverty line at income corresponding to average 
energy requirement, instead of lower critical limit, this near-identity between 
poverty and undernutrition no longer holds. Thus, the 1971-72 data of 
National Sample Food Consumption Survey will show that some 40% of the 
hous~holds in the income group immediately below the income level correspon
ding to the average energy requirement have diets with calorie intake above the 
average requirment. Likewise, over 30% of the people in the income group 
immedia•ely above the level corresponding to the average energy requirment 
are found to have intake below the average requirement. The point of this 
observation is that the deficit calorie intake by income group becomes an 
increasingly inaccurate indicator of the degree of undernutrition as calone 
intake moves from the lower end of the distribution of requirment to the 
average requirment. However, when intra-individual variation is allowed for 
in the determination of the poverty line, income becomes the primary deter
minant .of man's level of energy intake. In other words, people with energy 
intake below the lower critical limit are undernourished because their income is 

inadequate to buy them the diet they need to satisfy thei r basic energy and 
protein needs for health and level of activity on par with th at enjoyed by the 
reference man. It is the poverty which forces the under nourished to live on a 
level of diet that is significan tly lower than that of the ' reference' man. 

16. A classification by occupation shows that the g roups of people who 
suffer most are the landless labourers and the sm<tll and marginal farmers. 
Within these groups, it is the women and the children who suffer most. In 
years of deficit rainfall, their problem is aggravated through reduction of 
employment opportunities on wage farms. This reduction in employment 
comes at a time when the small farmer's output from his own farm is drasti
cally reduced. Simultaneously, there is speculatives activity of the big and 
medium farmers which aggravates shortages and pushes up prices beyond the 
means of the poor. One would have thought that in years of good rainfall, the 
situation would be eased, but not much. Part of the reason is that the cost of 
energy inputs on the farm is continuously rising over the years, particularly 
since the oil crisis. Thus, the cost of nitrogen is doubled during the last 8 
years and that of phosphate and potash nearly trebled. The prices of food 
grains for sale in the market are, therefore, continuously on the increase. The 
surplus food grains either get stored until effective demand at prices commen
surate with the cost of production comes from the people or the food grains 
get slowly restructured into animal foods to meet the demand of the rich. The 
current fo od si tuation in the country provides a striking illustration of this. 
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There is surplus of over 20 million tons but there is no effective demand. The 
pity is that for want of adequate storage facilities serious wastage is occurring. 

· 17. Lack of adequate employment is the primary cause of persistent 
nature of the problem of undernutrition and malnutrition. In this situation 
increase in agricultural production or reduction in population growth, on its 
own, has little to offer to solve the problem unless we find the means to involve 
the poor into the effort of agricultural production and the increased economic 
activity resulting therefrom. Experience of the green revolution illustrates how 
the new technology has helped the country to increase production but the people 
who have been able to take advantage are mainly the large and medium far
mers who have the resources to invest. In theory, of course, the new tech
nology is by and large neutral to scale, but lack of credit, lack of easy avail
ability of inputs, lack of capacity to withstand competition in the market with 
those who can afford to pour energy inputs of industrial origin in their farms 
and lack of other services have stood in the. way of small farmer's. taking 
advantage of it. This is not to deny the many success stories that are coming 
in from limited areas in which young energetic social workers have inspired 
local farmers to come together to mobilise local resources and recycle them 
to assure stable and better yields for all. Similar successes have also been 
reported in milk and fish production. Perhaps the most striking example of 
success is that of 'operation flood' in the address by Dr. V. Kurian at the 
lOth Convocation of U.A.S. Bangalore, the man who developed the opera
tion. His address makes a fascinating reading of the enormous social and 
economic change that has been brought about in the lives of the several 
million small producers of milk in the Gujarat State, of how their milk is 
processed and sold through the Co-operative and ho..., as a result, they are 
assured a small but steady income, which they woul1 not have been able to 
get had they acted on their own. Such efforts need to come from all over the 
country if we are to eradica te malnutrition. 

18. Similarly, family planning programmes have serious limitations 
in offering a solution . The more poor a man is, the more important to him 
is the role played by children in his daily life. Unless they are convinced that 
children born will survive to grow into earning adults, it is unlikely that they 
will be sufficiently inrerested into limiting their family size, however, desirable 
this may appear to you and me in their own interests. Fortunately, infant 
mortality has significantly decreased in recent years and this downward trend 
continues. It is likely, therefore, that if we reduce this element of uncertainty 
of employment, the poor will be increasingly motivated into limiting their 

.,.. 
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family size. It does not, however, seem possible to enlist their full coopera
tion unless they also feel assured that they will be looked after in their old age. 
Economic advance thus becomes almost a precondition for ·the success of 
family planning programme. 

By their very nature, such programmes take time to bear fruit, all the 
more when we are dealing with the society's poorest strata. To bring them to 
a stage where they would want consciously to have fewer children would 
involve not only economic opportunities, but access to health services, social 
security and education-all of which amounts to ensuring improved levels of 
living through integrated development. This is not a plea against family 
planning programmes but a note of caution for those who see in family 
planning measures a remedy for all our economic ills; on the contrary, they 
need to be pursued with all the zeal and vigour, short of compulsion that the 
country can demand. 

19. Employment generation, particularly at the rural grassroots, thus 
lies at the heart of the problem of reducing malnutrition as well as controlling 
population growth. Obviously, the goal must be to carry out development in 
a way that its benefits will be shared by all without creating inflationary 
pressures . This has not happened in the past as the experience with Green 
Revolution has shown. This bas also not happened in our efforts to create 
small scale industry in rural areas, largely for lack of essential infra-struct
ures like marketing net-work and transport. So it falls to agriculture, inclu
ding processing, storage, transport and distribution, to absorb the main 
burden of agricultural and non-agricultural labour force . This is the intention 
behind the strategy which bas come to be described as integrated rural develo
pment. It is a multiprong attack which calls for the use of the principle of 
mobilising local resources and recycling techniques and of improving effieiency 
of operations through social action. Our National Planning Commission bas 
also given a fresh re-emphasis on rural reconstruction. They are aware of the 
complex nature of the problem; the very fact that rural poverty bas defined all 
previous efforts brings out the complex nature. The rural community looks to 
you for leadership. 
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TECHNICAL SESSIO N- II (A) 

Agriculture and F o restry 

The following topics were discussed during the session :-

(i) Designing of breeding, varietal and other experiments on foodgrain 

crops. 

(i i) Designing of experiments on perennial crops. 

(iii) Designing of experiments on fibre, vegetable, fodder and other cash 
crops. 

(iv) Water-use management. 

The copvener, Sh. K. S. Krishnan, gave broad outlines on these topics 

alongwith their relevence to the Sixth Five Year Pian objectives. Thereafter he 

invited the participants for presenting their papers for discussion. The list of 
the papers presented relating to the above mentioned topics were as follows :-

1. New vistas in designing large scale varieta l trials. (T. C. M. Menon) . 

2. Supplemen ted Block Designs . (A. K. Nigam). 

3. Estimates of genetics variances for endolperm characteristics in diallel 
and partia l d iallel crosses in Sorghum. (J. N. G ovil). 

4. A st at istica l appraisal of agricultural field experiment s in India. 

(P. N. Bhargava, P . K. Batra, M.P. Saksena and P.R. Yeri) . . 
5. Planning of experiments at agronomic research centres. (P. N. Soni 

and K. S. Krishnan). 

6. A survey of experiments on perenn ia l c rops. (B. L. Chaudhary, 
P . N. Bhargava and G . L. Khurana). 

7. Designing of experiments in fibre, fodd er, vegetables and other cash 
crops. (H. V. L. Bathla and K . S. Krishnan). 

8. Statistical base for water resource management. (Asba Saksena and 
P . N . Bhargava) . 

• 
9. Study of the ioffuence of moisture availability periods on crop pro

duction. (P. N. Bhargava, K. G. Aneja and R . K. Ghai) . 
The details of the papers are as given below :-
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2(a).l New Vistas in Designing Large Scale Varietial Trials 

By 

T. C. M. Menon, I. A . R. 1., Naw Delhi. 

In experiments for varietal selection involving one or more check varieties 
and a number of new varieties generally large enough to resort to incomplete 
block designs, contrasts of major interest are those relating to comparisons 
between a check variety and a new variety. Since such contrasts play a pivotal 
role in policy decisions regarding release and promotion of the varieties, it is 
desirable that all new varieties should be given equal justice by ensuring equal 
precision for all comparisons between a new variety and a check variety, 
although it may not be necessary as in a balanced incomplete block design to 
insist that all possible varietal comparisons have equal precisions. However, 
it is desirable to ensure that the precision of a comparison l?etween a new 
variety and a check variety is not less than that of a comparison between any 
two new varieties. These considerations have led to the formulation of a new 
class of designs of the regular and binary type having r0 replications for the 
check varieties and r1 replications for the new varieties (r0 ;> r1 ) which could 
be most suitable for such experiments. Although the well known supplemented 
balance design and some of the augmented designs come under this class, they 
need as many replications for the check varieties as there are blocks which 

becomes very often difficult. But through these investigations it has been 
possible to obtain designs of the class mentioned above such that the number 
of replications needed for the check varieties is less than the number of blocks. 

With respect to comparisons among the new varieties, the design of the 
class mentioned above may be either (i) having balance or (ii) having no 
balance. With balance among new varieties, a new series of designs have been 

evolved as a result of these investigations which generally require only lesser 
number of replications for the check variety than those of the supplemented 
balance designs of Pearce. 

A few series of designs having no balance amo~g new varieties also have 
been evolved both for the case, of single check and that of multiple checks. 
These designs involve either S2 or S X (S- 1) new varieties where S is a prime 
power. Another series of designs with one cheek 'fa riety and S X (S-I) new 

• varieties where S can be any integer also have been obtained which requires 
only 2 replications for the new varieties. For all the series of designs the analysis 
have been completely worked out and they are easy and straight forward in 
applications. 
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'i (a).i Supplemented Block Design 

By 
' . 

A . K. Nigam, I. A. S. R. 1., New Delh i. 
• I . ' ' ' ' . . 1 

Federer (1961) 'presented a general method of analysis for augmented 
'design with one way 'esti~ation of het'erogeneity. Federer and Raghavarao 
'(1975) have given aug~ented designs with on'e way a~d two way 'estimation of 
heterogenity wh'ich mi'n'imi~e the variance of certa'in contr~sts of the new vari
'eties'. Federe'r, Ragh'avarao 'and N air '(1 975) considered aug'mented row-column 
·designs . . By 'utilising the ·fact that .some 'augmented designs are PEB designs, 
·sin.gh (1976) has g'iven 'a simplified method of analysis. 

Das (1958) gave a special class of augmented designs known as reinforced 
'designs. Pearce.. S. C. (1960) has given suppl~mented balance designs and 
'an'alys.ed these designs by Torcher's method of analysis. Puri, Nigam and 
I' • • • I • . . ' • 

Narain (1977) discovered a method of construction and analysis of supplemen-
'ted block designs which are partially efficiency balanced designs. ~·igam and 
Puri (1976) bas 'given su'pplemented hlock designs by taking PBIB design with 
m associate classes as standard design. Menon ( ,976) .constr~cted augmented 
'designs which give equal P,recision for , all comr:arisons be~ween a check and 
any of the new varieties. Nigam and Bhargava (1976) have constructed aug
mented ·desig'ns through orthogonal partitioning of a Latin Square. 

2{a) .3 Estimates of Genetic Variances for Endosperm Characteristic 
in Diallel and Partial Dia llel Crosses of Sorghum 

By 

J . N. Govi l, I. A. R. 1., New Delhi. 

From a world collection of sorghum, being maintained at IARI, New 
Delhi , t en varieties. diverse in geographical origin and endosperm characteri
stics, were selected. The ten varieties and the forty-five single crosses derived 
from them were tested in · an experiment conducted a t Coimbatore (l1° N) 
during autumn-winter season. Observations were recorded on biochemical 
'characters (3), gra in characters (3), endosperm character (I) and agronomic 
characters (3). D ata on biochemical characters of grain were obtained using 
the methods recommended by AOAC procedure. The data on plot means 
were subject to combining ability analysis of full and partial diallels. The 
relative efficiency of partial diallel was also determined. Significant differences 
were found among the variances due to general and specific combining abilities 
in the diallel as well as in the partial diallel cases for all the characters. The 
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magnitude of general combining ability variance was found to be higher 
compared to specific combining ability variance for all the characters in the 
full diallel analysis. Changes in the size of partial diallels did not result in 
any consistent pattern of change in the magnitude of general combining ability. 
However, there was an increasing trend in the magnitude of specific combining 
ability variances from full diallel to reduced partial diallel size . The estimates 
of general combining ability effects remained unaffected with the partial diallel 
leading to the successful selection of top five parents in as low a size as .§_ = 3 

of partial diallel. Hence, for characters wherein the heritability was high and 
degree of dominance was low even the smallest number of crosses per parent 
( ~ = 3 ) gave reliable estimates in sorghum, an often cross-pollinated crop. 

without adversely affecting the efficiency of selection. 

2(a).4 A Statistical Appraisal of Agricultural Field Experi:ments in 
India 

By 

P. N. Bhargava, P. K. Batra, M. P. Saksena and P. R. Veri, 
I.A.S.R.I., New Delhi. 

Agricultural experiments are planned to assess and formulate the poten

tialities of different improved technologies of inputs. This is an essential and 
integral part of the planned effort for the development of agriculture in the 
country. During the past few years, the number of experiments planned in the 
country have increased svbstantially from 7,176 for the period 1948-53 to 
19, 1 77 for the period 1966-71. Every progra mmed effort needs an appraisal 
in order to assess whether the efforts and resources utilised met the require
ments or not. Keeping this in view, in the present paper, an attempt has been 
made to make a statistical appraisal of the experiments conducted during the 
period I 966-71 and available at the Institute. 

The results have shown that the number of experiments pla nned have 
increased substantially in all the states excepting in N orth-Eastern region com
pris ing of Assam, M anipur, Nagaland and Tripura . In this region, there is a 
scope of growing more crops in view of the suitable agro-climatic conditions. 
As such there is a need for intensifying efforts in agricultural research . 

The d istribution of experiments on most of the crops, on the whole, is in 

accordance with the areas occupied by them except for pulses and sugarcane. 
The experiments available on pulses are much less and on sugarcane sufficiently 
more in terms of the percentage of area sown with these crops suggestive of 
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the necessity to augment research efforts on different pulses crops. The break 
up of experiments according to the various types of treatments indicate that 
efforts to develop the agricultural technology on all the disciplines is receiving 
adequate attention. The assessment of the distribution of rescurces among 
different states suggest that the intensity of experiments are in agreement with 
the cropped area available in the states excepting in Rajasthan and Madhya 
Pradesh where the intensity was quite low being even less than 10. 

The co-efficient of variation for all the crops was also obtained. It was 
observed that the co-efficient of variation was high for inferior cereals and 
other crops mainly fruit crops for most of the experiments. This suggests the 
development of suitable designs, for these crops in order to improve the situa

tion, is essential. 

The risk associated with the recommendation for any input level should 
always be min imum. The probability level accepted as associated risk is 0.8. 
Keeping this level, the sensitivity of experiments planned for wheat, paddy 
and cotton to test the effect of varieties, nitrogen, inorganic fertilizers, organic 
manures and control measures for pests and diseases were obtained. This 

consists of working ou_t the power of test for detecting the significance effect at 
5% level of significance. The results have shown that power was low for quite 
a large number of experiments planned to test the efficiency of the effect of 
organic manures and pests and diseases control measures. For a few of the 
expc::riments, the position was also not satisfactory, where inorganic fertilizers 
were tested. This however suggests that there is a need for improving the design 
of experiments to meet the problem of researcher when the treatments included 
are either organic manures or control measures for the pests and diseases. 

2(a).5 Planning of Experiments at Agronomic Research Centres 

By 

P. N. Soni and K. S. Krishnan, I. A. S. R. 1., New Delhi. 

Under the Co-ordinated Agronomic Research Project of I.C.A.R. over 
600 experiments are conducted annually at the 44 Agronomic Research Centres 
located in the country and representing major agro-climatic regions. These 
experiments, which have been in progress since 1956-57 and designed with 
specific objectives, have under gone suitable modifications from time t o time 
taking cognizance of the developments that have since taken place in the 
country. In earlier years experi ments were planned o n tall improved varieties 
of cereals. With the advent of High Y ielding Varieties Programme towards 
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1964-65 emphasis was laid on fe~tiliz~r 'requirem.ents ·of dwar·f high yielding 
I ' ' • ' ' I 

'va.rieties 'cf cereals. In early seven tees stress was given to the multiple cropp-
'ing and seasonal 'expe'rim'ents in 'the ·formulat'ion of experimental prog.ramm~ 
·at the Agronomic Research Centres . More recently scope of these experiments 
has been extended to 'pulses and o'ilseed crops. 

These e~periments ·aim . ·a·t .~t.ud.ying .p.roduction .po.tential under adequat~ 
·as well as 'constraint input "conditions, "crop cafetaria for dry lands, nitrogen 

'economy thro'ugh organic manures, efficiency of, ~low 'release 'nitrogeno.~s,'and 
n'ew fertilize·r materials like rockphosphate ·and nitrophosphates, residual 'effect 
'of micronutrients, responce of newly 'developed high yie,lding 'pre-releas'e var'ie~ 
ties} hybrids of cen!als/p'ulses/oilseeds to nitrogen 'in relation 'to . date of sowing. 
In addition 'experiments have been designed to study effectiveness of herbicides 
'fo'r weed control, preparatory tillage "requirements. 

One of the experim.ents with t.wo fixed 'c~real crops in sequence in an 
·year and continued for three years on permanent site was taken up for closer 
'study for some of the centres. The study indicated that for a given quantity 
'of ·fer'tilizer application for a crop seqtien.ce, its proper phasing between the 
"seasons is of utmo.st importance to ob·t~lin higher 'returns. The economic treat
m'ent of data attempted therein may be of value and help in fo'nnulating appro
priate fertilizer 'recom'mend"ations taking into 'cognizanc'e 'the 'cropping syste'n 

·as a whole. 

2(a).6 E.xperiJ:n'ents on Perennial cr'ops 

By 

Basant Lal, P. N. Bhargava and G. L. Khurana,!. A. S. R. 1., New Del hi . 

' . . • ' • 1 • I - . ·· · . 

The need for improvem~nt of yield a nd qua lity of fruit through the 
conduct of various investigations has been lately felt by the scientists . This 
bas been felt because of its nutritive val_ue and as a source of foreign exchange 
earner. . In the recent past, an integrated approach to develop the yield and 
'quality bas been made by carrying out intensive inv.estig~tions on manurial; 
cultural and control measures for the "control of p'ests and diseases. In the 
present paper, an attempt has been made to provide a survey of experiments 
planned and conducted on ~arious f ruits crops ·at different research stations 
spread over the entire country during the period 1948-71. It is quite interest-

' . •• ' 1 •• • . • 

ing to note that the number of experiments has increased in the recent past on 
all aspects as well as on all the fruits. The main emphasis bas been on mango 
and banana where the number of experiments planned all our the country has 
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increased substantially. This may be mainly due to their economic importance 

in the country. 

A brief review of the literature collected with the design of experiment 
and their analysis planned for different types of investigations are also discussed. 
The need for developing suitable designs where the system of treatments is 
changing, needs further investigation and new type of designs are yet to be 
developed . The proper statistical analysis for long-term experiments are not 
available in literature. It seems that the need for the development of suitable 
statistical methods for their analysis is also felt. 

2(a).7 Designing of Experiments in Fibre, Fodder, Vegetables and Other 
Cash Crops 

By 

H. V. L. Bathla and K, S. Krishnan, I. A. S. R. 1., New Delhi. 

Design of experiments as a statistical methodology were introduced for
mally by Fisher in the first quarter of this century. Since then, this fleld has 
developed tremendously and a vast amount of literature has accumulated on 
the subject. 

Vegetables occupy a prominent place in the diet of the Indian people, 
because the large part of population is vegetarian. Vegetable cultivation 
has got an important role to play in the uplift of rural areas also. Acc
ording to the latest information available, the area under vegetables is nearly 
2 per cent of the total cropped area in the country. 

India occupies the foremost position among the cotton growing countries 
of the world with an area of about 75 lakh hectares. However, in total pro
duction the country ranks only fourth in the world with only about 5.5 million 
bales of lint cotton because of low productivity. Commercially, this is one 
of the most important fibre crops grown in the country. 

The Indian Agricultural Statistics Research Institute had earlier under
taken a study of size and shape of plots for field experiments on vegetable 
and perennial crops and the results were published in the form of a monograph 
in 1975. 

In India, the research on multi-harvesting crops like cotton, vegetables 
and fodder is being conducted in various States . The number of research stati
ons, where work in this direction is being carried out, is about 50 for each of 
the crops cotton, vegetable, and fodder. 
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The data pertaining to individual harvesting yield and other yield attri
buting characters are available at various research stations. In most of the 

cases the analysis is being carried out for the total yields only. There is a 
need for concerted effort to develop suitable methodology for such crops. Some 
of the aspects of interest are :-

(i) Deeper investigations uf treatment effect-s; 

(ii) Contribution of other characters to'wards individual harvest yields; 

(iii) Inter-relationships between yield rates of different pickings; and 

(iv) Relative contribution of each harvest to total yield . 

2(a).8 Statistical Base for Water Management 

By 

Asha Saksena and P. N. Bhargava , I. A . S. R. 1. , New Del·hi . 

The availability of water resources in the country is limited. With the 
rapid growth in the economy of the country, the demand for water has increa
sed considerably. Increase in population has also led to its scaricity in diff
erent fields. If its availability for agriculture is assessed after making the 
allowance for domestic and other uses by different sectors of the society, it 

would be seen that total available water cannot irrigate the entire cultivated 
area. In order to develop an efficient management system, it is very essential 
to build up some suitable statistical parameters for different micro-regions. 
Some of the parameters based on rainfall which can be effectively used for 
increasing the efficiency of the system are discussed in the present paper. 

The availability of moisture before sowing forms the pre-requisite for the 
prepara tion of land and for maintaining the conducive conditions for the 
germination of seeds. For this purpose, moisture or rain should be available 
contin uously fo r at least a period of 7 days. In the subsequent spell o f 7 days 
sufficient amount of rain is required fo r sowing operations. Thus parameters 
based on stochastic models have to be developed. In the subsequent stages 
of the crop growth , a pa rameter providing information about the expected 
amouut of rain fa ll is required. For th is purpose, the mathematical models 
will have to be fitted to obta in the amount of rainfall available for plants with 
75 % probability. The statistics on expected length of wet and dry spells and 
their pattern of occurence is another essential information required for identi
fying the periods of water deficit and water surplus. To have a knowledge 
about the pattern of availability of soil moisture, reliable estimates of daily, 

1 
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weekly, fortnightly and monthly evapotranspiration are essential. This also 
helps in developing the suitable irrigation system. For increasing the water 
use efficiency, estimates of soil moisture at various soil depths along with the 
water requirements of various crops and their varieties are also required. In the 
regions which are frequently affected by floods or drought, the development of 
suitable types of watersheds for conservation of water has its own merits. For 
the consevation of water estimates of the amount of runoff available during 
different seasons will have to be worked out. Apart from the system of con
servation of water based on runoff other methods of moisture conservation will 
have to be developed according to the requirement of the area. These are some 
of the basic statistics which will help in developing suitable water management 
system at a place. 

2(a).9 A Statistical Application in an Investigation for Deciding the 
Cropping Pattern of Region to a Study of the Influence of 
Moisture Availability Periods on Crop Production 

By 

P. N. Bhargava, K. G . Aneja and R. K. Ghai , I. A . S. R. 1., New Delhi. 

Crop planning is an important activity of research in agricultual develop

ment of the country. The problem of identification of suitable crops subject to 
minimum risk in loss of yield due to weather factors has been the subject 
matter of investigation in the past by various research workers. The use of 
statistical methods for the purpose has remained somewhat restricted, th is is 
mainly due to non-availability of a good number of illustra tions concerning 
their use. The present study provide, an illustration on the use of statistical 
techniques for formulating the cropping pattern of a region after having identifi
ed the favourable moisture availability periods. 

Taking the moisture availability periods into account, an investigation has 
been carried out in Jalgaon district of Maharash tra State where the annual 
ra infall is about 50 em and the two important khari f crops of the region are 
jowar and cotton. The relative influence of moisture ava il abi lity periods on 
these two crops was examined alongwith some other factors like tota l rainfall in 
the season and rainfall received during different specified periods viz. pre-sowing 
(from 21st June to 20th July) and seed germination (from 1st July to 8th 
August) . After having idendified the factors, which significantly influence crop 
production, their stabil ity was examined on the basis of available data. The 
factors which significantly influence crop yield and which a re also stable can be 



36 

considered to be subjected to lesser weather hazards. On the basis of such fact
ors the suitability of a crop for cultivation in the region was then dcided. 

Following W.M.O. each rainy day has been classified as moist or humid 
by balancing the rainfall received during the past 24 hours against potential eva
potranspiration (PET) depending upon whether the amount R of rainfall on a 
given day was more than one half of PET or it exceeded PET. The different 
moisture availability factors taken into consideration for the stuay were the 
numbers M and H respectively of moist and humid days, the span S denoting 
the duration of humid period, the deviation D of the cessation of humid period 
from mean cessation date and the commencement C of the humid period from 
its mean commencement date. 

Preliminary investigations based on linear regression analysis by treating 
the various factors like the number M of moist days and the number H of 
humid days as independent variables and the crop yield Y as a dependent vari
able showed that both moist and humid days exerted a significant influence on 
the yield of jowar crop but a non-significant one on that of cotton. Further, 
based on multiple regression analysis the joint influence of M alongwith devia
tion D of humid period from its mean cessation date was found to be significant 
for jowar but non-significant for cotton, the variation in crop yield explained 
by M alongwith D being 58 per cent for jowar as agsinst only 29 per cent for 
cotton . Also the joint influence of two other factors alongwith D viz. that of 
amount R of rainfall during the entire monsoon season and that amount of 
rainfall/received during the pre-sowing period was significant in case of cotton 
but non-significant for jowar. Further taking into account the span S of the 
humid period, these results imply that for favourable growth of cotton the 
span S should be large while the amount R of rainfall received during the entire 
kharif season should be small subject h0wever, to phasing its distribution in such 
a manner that its major portion occurs during the combined period covering 
both pre-sowing and seed-germination stages of cotton cultivation. However, a 
study of the stability of existing knowledge concerning such factors in terms of 
their coefficient of variation showed that a factor like the occnrrence of rainfall 
during crucial stages of crop cultivation is unstable whereas the other factors 
are comparatively more stable in that the coefficient of variation of rainfall 
which ranged betweeu 49 to 57 % was higher than that for moist days, humid 
days and the span of humid period for which it was 30%, 44% and 23% res
pectively. In view of this jowar crop appears to be subjected to lesser hazards 
of weather variation in this region. 
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Based on the discussions held during the session, the recommendations 
made were as follows :-

1. The results of past experiments on crops indicate wide variation in varietal 
performance and input response not only from region to region but also within 
the same region and quite often within the same research centre. In this con
nection, it was recommended that greater use cf data on soil fertility parameters 
should be made in the interpretation of experimental sesults. 

2. It was noted that in a number of varietal trials the check/Local vanet1es 
are not uniform. Appropriate method of analysis need to be developed for 
combining the results of such trials over different locations and years. 

3. With the increased emphasis on newly emerging cropping systems like 
multiple cropping, multi-level cropping, etc., research for developing appropriate 
designs for identifying judicious combinations of crops and their management is 
necessary. 

4. Attention was drawn to the large number of pot-culture and other laborat
ory experiments that are being conducted under controlled canditions in the 
various research institutes. It was recommended that critical reviews on the 
nature of these experiments, the designs adopted, scope for improvement in 
their designing, magnitudes of various components of varia tion etc. may be 
undertaken. 

5. Considerable work that has been done on Supplemented Block and other 
related designs was noted. It was recommended that a suitable publication in 
the form of monograph on Supplemented Block Designs oe preparaed on a 
priority basis . 

6. The need for more uniformity trials on different field and horticultural 
crops was felt . The role of soil parameters in interpreting data from such 
trials also needs study . It was recommended that suitable trials for this pur
pose may be organised for various crops. 

7. The role of forestry in the water availability for agriculture and increased 
water-use efficiency was stressed and designing of suitable experiments for moist
ure conservation and water management in forestry is recammended. 
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TECHNiCAL SESSION - II (B) 

Livestock and Fi sheries 

The foll owing three topics were discussed in th is session :-

i) Livestock projections and related studies. 

ii) Estimation availability and requirements of feed. 

iii) Cost of production and other economic studies relating to livestock. 

After the opening remarks by the convener, the topics were introduced 
by Sh. T. Jacob, Sh. B. C. Saxena and Sh. Shivtar Singh. While introducing 
the topics, the work done on various aspects by the IASRI as well as other 
organisations were presented and thereafter the topics were discussed at length. 

The details on the above mentioned topics a re as given below : 

2(b) .l Livestock Projections and Relat ive Studies 

By 

T. Jacob, I. A . S. R. 1., New Delhi . 

F ormulating the specific plans for animal husbandry and dairy develop
ment, a pre-requisite is the knowledge of the expected numljer of animals in 
future years. For obta ining the projected population figures, it is necessary 
to have detailed informations of specific mortality and fertility rates of ani
mals according to age, breed etc. However, no such information is available 
based on large representative bodies of data. The only way out at present is 
to get the relevant informations through sample surveys. A methodology 
needs to be developed for the purpose of studying the vital rates in comprehen
sive way. Keeping this in view the IASRI is formulating a series of studies 
to be taken up in a few selected areas. 

Basically, a stratified two stage sampling procedure will be followed. In 
the selected area, the village will be grouped into strata according to the num
ber of bovines in them. Villages having say, 400 bovines will consti tute one 
stratum, 400 to 800 another stratum and so on. A total sample of about 100 
villages will be selected. This sample will be allocated to each stratum in 
proportion to its bovines population. The selection of vi llages in each stratum 
will be with equal probabilities without replacement. During the first phase 
of survey all the bovines in the selected villages will be enumerated. There
after, 50 households having bovi.Ies will be selected by simple random sampl-
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ing from each village and visited periodically for one year to collect detailed 
information on births, deaths. disposals etc. of bovines. Proper methodology 
will be developed by using these informations. In addition to the projection 
of livestock population, the information collected will throw light on the 
extent of fertility and mortality among the various breeds. 

2(b).2 Esti:mation of Availability and Consu:mption of Feed 

By 

B. C. Saxana, I. A. S. R. 1., New Delhi. 

The National Commission on Agriculture suggested that the studies on 
the estimation of availability and requirement of feeds in the livestock should 
be undertaken by IASRI to develop standard methods of estimation to evalu
ate total feed availability and requirement of feeds. The IASRI has taken 
steps to collect available information from various organisations pertaining to 
the estimates of production of food grains, pulses, concentrates, etc. as well as 
grain to straw ratios of crops. Utilising these information, it is proposed that 
the present availability of feeds wood be worked out without attempting at 
this stage to obtain information on the livestock position . 

The estimates of per capita feed consumption are available from the 
surveys conducted by various organisations but that of per capita feed avail
ability is not precisely known. The availability of feed at the household level 
wood be difficult to determine as we cannot get the correct stock position 
available with the householders. In addition to stock feeding most of the 
animals are sent for grazing. The quantum of feed available to the stall 
fed animals through grazing is also very essential as it will provide a 
complete picture regarding the nutritional status of the livestock. As such 
a simultaneous study of the extent of intake by animals through grazing as 
well as stall feeding is required to be taken up for knowing whether animals 
are getting adequate feed or not. As regards the estimates of feed consumption, 
these have been obtained on the basis of the data collected under large scale 
surveys carried out by the IASRI and the State departments. These have been 
estimated in terms of tatal greens, dry-fodder and concentrates and also in 
terms of difierent components of feed. Regarding the requirement of feeds, 
the present method is to depend on the results given by Sen and Ray based 
on Morrison standards. In order to get more realistic estimates under Indian 
conditions, large number of nutritional experiments will have to be carried 
out. 
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The IASRI 'would develop a suitable statistical methodology for obtain
ing the estimates of availability and requirements of feeds. 

2(b).3 Cost of Production and Other Economic Studies Relating to 
Livestock 

By 

Shivtar Singh, I. A . S. R. 1., New Delhi. 

The studies of the economics of production of various livestock products 
would be of considerable practical value in providing pointers of directions 
in which economics in production methods can be affected. The IASRI is 
engaged in carrying out pilot investigations as well as large scale surveys to 
evolve suitable methodology for estimating the cost of production of some of 
the important livestock products like milk, wool, poultry and eggs. Suitable 
sampling techniques have already been evolved on some of the products. Some 
of the surveys on which IASRI has developed the technique are discused as 
follows: 

1. Cost of production of milk : 

Large scale sample survey for estimating the cost of production of milk 
were initiated in urban and rural areas of Delhi (1953-55), Madras (1957·59) 
West Bengal (1960-62), Andhra Pradesh (1967-69), Maharashtra. (1969-71), 
Rajasthan (1975-77), and Madhya Pradesh (1975-77). The appropriate index 
of cost of production of milk in these areas have been worked out. 

2 . Economics of raising cattle and buffaloes: 

The pilot sample survey was carried out for a period of 3 years (1963-66) 
for studying the economics of entire enterprise of cattle raising and keeping 
in Hissar district of Haryana state. The appropriate index of cost of rearing 
calves and maintenance of adult animals were worked out in this study. A simi
lar survey is in progress in Kalayani area of West Bengal. 

3. Cost of production of sheep and wool : 

The IASRI carried out a large scale sample survey in Mahaso and Mandi 
district of Himachal Pradesh during (1963-65) for developing suitable sampling 
technique for studying economics of sheep rearing in relation to the wool 
production. The studies have shown that 80 to 90 per cent of the production 
cost is accounted for by labour. 

4. The IASRI initiated surveys in Hoshiarpur district during (1967-71) and 
in Delhi & its surrounding villages (1969-73) for evolving a suitable technique 
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7. The sampling techniques evolved by the IASRI for estimation of avail
ability and cost of production of milk may be adopted for conducting such 
surveys in milk collection areas. 

8. Piiot sample survey for evolving a technique for studying the economics 
of rearing crossbred calves which is undertaken by IASRI at one centre may 
be taken up in a few more centres representing different animal husbandry 
regions. 

9. The methodology evolved by IASRI for working out the cost of product
ion of poultry and eggs under commercial management conditions may be 
adopted for undertaking similar surveys by concerned organisations. 

10. Methodological investigations to study the comparative performance 
of mixed farming involving suitable combinations of crop, livestock, poultry 
and fish may be taken up. 

J . 
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3 (a). 1 Sample Surveys for Estimation of Extent of Cultivation and Pro
duction of Fruit Crops. 

I 

By 

A.K. Srivastava, I.A.S.R.I., New Delhi. 

For planned development of fruit industry the availability of statistics 
regarding extent of cultivation and production of fruits acquires significant 
importance. The sample survey techniques developed for cereal crops cannot 
be applied directly to fruits crops due to some inherent differences in their 
nature and cultivation practices like the following. 

Fruits are perennial crops giving yield for many years. Fruit trees 
besides being grown in regular orchards are extensively grown on canal banks, 
field bunds, road sides and back yard of houses etc. It is a common practice 
to grow different fruits in the same orchard. Unlike cereal crops, fruit trees 
take quite a few years before they start bearing fruitll . All the trees in the 
orchard are not of the same a-ge i.e., an orchard may contain both bearing 
trees and young trees. The harvesting of a fruit tree is done in a number 
of pickings extending over several weeks. There are several fruits like citrus, 
guava etc. which have two harvesting seasons during a year. 

At the instance of the Ministry of Food and Agriculture, the Indian 
Agricultural Statistics Research Institute, initiated a series of pilot investiga
tions on important fresh fruit crops with a view to evolve a suitable sampling 
methodology for conduct of such surveys. These investigations were carried 
out in three phases. In the first phase surveys were conducted on a single 
fruit crop grown m a district, viz. Mango, Shaharanpur District (UP), 1958-59, 
M ango, Varanasi District (UP) 1960-61, Orange, Vidarbha Region (Maha
rashtra) 1959-62, Guava, Allahabad District (UP) 1959-62, Banana Malabar 
District (Kerala), 1960- 64, Lime, Nellore District (A.P.) 1961-64. In the 
second phase the surveys covered a group of fruit crops grown in a compact 
region, viz . Apple and temperate fruits, Nainital region (UP), 1963- 77, Apple 
and temperate fruits, Mahasu and Kulu region (H.P.) 1966-69, Mango and 
Litchi, Muzzafarpur District, Bihar, 1966-69. Under the third phase integ
rated surveys were carried out covering all the important fruit crops grown 
in a sta te, viz . Banana, M ango, Citrus, G rapes, And bra Pradesh, 1965-67, 
Banana, Mango, Citrus, Grapes, Tamil Nadu, 1971---.,73. 

These sample surveys were conducted with the objectives (a) to evolve 
a suitable sampling methodology for estimating the area, the yield rate and 



49 

production of fresh fruits under study, (b) to collect reliable data on cultural 
;>ractices as practised by the orchandists in the area and (c) to study the mar
keting practices associated with fruits under study. 

The sampling design used in all these surveys may be broadly described 
as stratified two phase multi-stage random sampling. However, the basis of 
stratification, the type of sampling units and method of their selection at 
different stages bas been changing from survey to survey. These changes 
were made in order to choose proper sampling design to be followed under 
different situations. 

These pilot surveys demonstrated the feasibility of estimating the extent 
of cult ivation and yield and production of fruits with reasonable degree of pre
cision. 

The State wide surveys carried out in the third phase presented various 
problems both technical and administrative due to much larger coverage with 
respect to area and number of fruits studied. However, these surveys have 
shown the feasibility of conduct of large scale sample surveys on fruits on 
routine basis. 

An important aspect of the study is the agency to be used for these sur
veys. The surveys were conducted by ad-hoc staff appointed and specially 
trained for these surveys. This was felt necessary due to the special nature 
of the work involved in these surveys. Whether these surveys may be con
ducted by the regular staff available in the present set up of data collecting 
machinery as a part of their normal routine work is a subject matter of further 
study. 

3 (a). 2 Surveys for Study of Methodology for Estimation of Area and 
Production of Vegetables and their Price Spread at Various 
Stages of Marketing. 

By 

A.K. Srivastava, S.K . Raheja and Padam Singh, I .A.S.R.I., New 
Delhi. 

The sample survey investigations on vegetables need special attention 
due to some inherent properties like short duration of crops, continuous sow
ings and harvestings, mu}tiple pickings, and several vegetables to be studied 
simultaneously. 
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Indian Agricultural Statistics Research Institute conducted a series of 
pilot sample surveys for the es timation of area and production of important 
vegeta ble crops in rural areas of Delhi (1 964- 67), Poena and Nasik 
districts of Maharasht ra (1966-69), and Bangalore district of Karnataka 
(1971 - 74). 

The sampling design adopted in these surveys ~ay be broadly described 
as multi-stage random sampling. For the estimation of area, unistage ran
dom sampling with cluster of villages as sampling units was adopted. For 
estimation of yield rates and production, cluster of villages were taken as 
PSU 's, fields of vegetable crops were taken SSU's and plots of 5 x 5 sq. 

meters were taken as ultima te sampling units. The selection of vegetable 
fields was done afresh after every three months. As most of the vegetables 
have got cropping period of more than three months, the year was devided 
into 4 periods of three months duration each. In the beginning of each period 
selection of fie lds was done out of those fields which are to be harvested in 
the period. The fie lds selected during a period were observed in the period 
only. In these surveys the total cropped a rea under all vegetables and aver
age yield of individual vege tables were estimated quite precisely. However, 
the area and production of individual vegetable crop could not be estimated 
with reasonable degree of precision. 

Prices of vegetables generally fluctuate substantially over time. Most 
of the vegetables are perishable in nature and in the prevai ling marketing 
structure, vegetables . have to pass through several intermedia r ies within a 
short span before it reaches to the consumers. The share of producer in con
sumer ' s rupee spent is, therefore, very meagre. One of the::: common reasons 
put forth by differem intermediaries for higher market prices is that they 
have to keep a margin for the losses to be incurred due to perishable nature 
of vegetables. For estima ting the losses taking place in the marketing of 
vegetables a nd to link it with the price spread on the basis of sample surveys, 
the Institute has undertaken two pilot sample surveys one in Delhi during 
l97u-77 and other in Ahmedabad d uring 1977-78. 

Having studied the share of the grower in consumer's rupee spent on 
vegetables, it would be of interest to investigate bow far vegetable cultiva tion 

is remunerative to the cultivators. Realizing the need the Ins1itute bas re
cent ly under taken pilot sample surveys in rlelbi and Ahmedabad for evolving 
a suitable sampling technique for the estimation of cost of cultivation of vege
tables. 
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3 (a). 3 Studies on Estimation of Yield of Cotton from Data of First Few 
Pickings. 

By 

B.B.P.S. Goel, S.K . Raheja, P .C. Mehrotra and V.S. Rustogi, 
I.A.S .R.I., New Delbi. 

The estimates of cotton yield based on data obtained from crop cutting 
experiments conducted on a random sample of fields are not considered to be 
reliable. This is partly due to the peculiar nature of harvesting of the crop 
which is spread over a long period of about 2-3 months and involves a number 
of pickings. Thus there is a need to suitably modify the available sampling 
technique for estimation of yield of cotton from fewer pickings only. 

A pilot sample survey, therefore, was conducted in Hissar district of 
Haryana State during Kharif 1976-77 with the following objectives ; 

(i) to develop a suitable sampling methodology for estimating the 
yield of cotton based o~ partial harvest data 

(ii} to obtain quick check estimates of yield of cotton 

(iii) to suggest a suitable procedure for forecasting the yield of cotton 
based on first/ second picking yield and important biometrical 
data. 

Tbe ~0:1mpl ing plan adopted under the survey was one of stratified multi
stage random sampling. The strata were the community development blocks 
or groups thereof. Villages, cultivators, fields and plots of I 0 X 5 meters 
were the first, second, third and ultimate stage units of sampling. Data 

were available from 36 crop cuts each on hybrid and local varieties of 
cotton. 

The yields of cotton at different pickings were highly correlated with 
the total yield pointing out to the futility of collecting data in respect of all 
pickings from the same sample of fields. 

Broadly two alternative approaches were tried which are discussed be-
low: 

Double Sampling 

Under the double sampling approach, a larger sample of fields is to be 
selected for obtaining data for one picking yield only and a sub-sample of 
fields for recording data in respect of all pickings. 
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The efficiency of double sampling estimate using data of first, second, 
third picking only as auxiliary variate for hybrid and local cotton for a given 
cost ratio and correlation coefficients between different pickings yield and total 
yield relative to usual approach was considerably higher (about 120 percent). 
Moreover, it would be much more convenient than the usual approach from 

operational point of view. 

Component Sampling 

Under the component sampling approach independent samples of fields 
are to be selected for collecting data in respect of each picking yield, obtaining 
the average yield in respect of each picking and then obtaining the estimate of 
average yield by adding the average yield for different pickings. 

The cost efficiency of component sampling as compared to usual pro
cedure was around 270 per cent for hybrid cotton and 340 per cent for local 

cotton. 

For both the double sampling as well as component sampling approaches 
the sample sizes required for estimating the yield with specified precision were 
also worked out. 

Quick check estimate 

A fairly good idea about the expected number of pickings can be bad at 
the time of the first or/and second picking. An estimator based on the first or/ 
and second picking yield only and expected number of pickings will be of 
much value, since it will be available much in advance of the last picking. Such 
quick check estimates, worked out from the present data were found to be 
fairly in close agreement with the estimates of total yield based on all picking 
data. 

The results from the data for the first year in Hissar (Haryana) have 
demonstrated that the yield of cotton can be estimated on partial harvest data 
with adequate precision and reduced cost and efforts. The survey is being 
repeated in Hissar for verification of the results obtained. 
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3 (a). 4 Estimation of Production of Cultivated Fodder in Relation to 
Feed Requirement. 

By 

Anand Prakash and S.D. BokiJ, I.A.S.R.I., New Delhi. 

The development of livestock industry depends to a considerable extent 
upon the production of nutritious feeds for realising the impact of our bree
ding and animal protection programmes. Unless efforts are made to ensure 

increasing production of nutritious fodders, sustained increase in the production 
of various livest0ck products, particularly milk, will not be possible. This 
will involve a regular annual review of production of green fodders in various 
parts of the country and therefore need is to develop the necessary crop cutting 
technique for estimation of production of fodder crops. A beginning in this 
direction was made by the I.A.S.R.I. by taking up in J.C.D.P. areas a pilot 
sample survey to evolve a proper methodology for estimation of production of 
cultivated fodder crops. The estimation of production of cultivated fodder 
crops was first attempted in Meerut district during 1972-73 and 1973-74. 
Thereafter it was taken up in Karnal district in 1974-75. 

The sampling design employed was one of stratified multi-stage random 
sampling with tehsilsfrevenue circles as the strata, village within a stratum as 
the first stage unit , field within a village as the second stage unit and a plot 
of size (5m X 5m) within the selected field as the ultimate unit of sampling. 

The survey bas demonstrated the feasibility of estimating production of 
fodder crops with reawnable precision . 

In addition to stall feeding, the animals are taken to grazing. Not much 
information is available on the extent of such grazing areas, quantity of grass 
available from this land and the duration of the growth . This Institute had 
undertaken a pilot sample survey during 1968-70 in Jbansi district to evolve a 
suitable methodology for estimation of productivity of natural grass land. The 
results obtained under the survey demonstrate the feasibility of adopting 
sampling technique to estimate the area of grazing land and it s productivity. 
The Institute bas recently taken up a similar survey on grazing land in Puri 
district of Orissa Sta te. 
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3 (a). 5 Pl~mning of Surveys to Study the Cost of Cultivation of Pulses 
and Oilseeds. 

By 

O.P. Kathuria and A.K. Banerjee, I.A.S.R.I., New Delhi. 

The area under and the production of pulses and oilseeds bas virtually 
remained stagnant during the last few years, with the result that the supply of 
these commodities has not been able to keep pace with their demand. As a 
result, the price of pulses and vegetable oils has continued to register remark
able increase over the last few years. The situation is likely to worsen further 
as these crops; unable to compete with high yielding varieties of cereals and 
cash crops like sugarcane and cotton, are pushed out to relatively less favour
able areas and seasons unless appropriate safeguards including price support are 

prescribed. 

The pricing of agricultural commodities has engaged the attention of the 
government for a long time. In order to formulate appropriate price policy 
for the agricultural commodities the government has from time to time felt the 
need of collecting data on the cost of cultivation of these commodities. 

Studies have been made in the past to collect data on the cost of culti
vation of crops like rice, wheat, sugarcane and cotton etc. The data on the 
cost of cultivation of groundnut and to a lesser extent on gram and sarson were 
collected as part of these studies. The results of these studies conducted in 
1954-57 an d in 1960-63 by the I.C.A.R. and other government agencies are 
avai lable in the !CAR Technical Bulletin No.3, 1966. 

Under a comprehensive scheme being conducted in a number of States 

since 1970-71 by the Directorate of Economics and Sta tistics, data are being 
collected on the cost of cultivation of principal crops on an a ll India basis. 
The data on groundnut crop ate also being collected as part of this scheme. 
However, pulses and other important oilseed cror s have not been included in 
this study. In view of the importance of pulses and oilseeds and the crucial 
role they p lay in the rural economy particularly in the regions of low produ
ctivity it bas been felt necessary to make an objective study of the cost of 
production of these commodities. Accordingly IASRI proposes to initiate two 
pilot surveys, one on cost of cultivation of major pulse crops and the other on 
the cost of cultivation of major oilseed crops excluding groundnut such as 
rapeseed and mustard, sesamum, safflower and linseed during the next plan 
period. 
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It is proposed to select one or two major contiguous districts separately 
under the pulse and oilseed crops in each of the important pulse and oilseed 
growing Sta tes. For oilseeds, the cost of cultivation studies will be confined 
to rapeseed, mustard and sesamum in the first instance. In each of the 
areas taken up for study, it is proposed to select a random sample of 10 to 12 

clusters of 2 villages each and in each selected village, the area under the crop 
under study will be stratified according to the size of the operational holdings. 
A random sample of 2 to 3 holdings will be taken from each stratum for the 
purpose of detailed enquiry. D ata would be collected on various farm costs 
such as costs of manual, bullock and ·machine labour, costs of various inputs, 
plant protection measures and irrigation and other costs like land revenuejrent 
etc. The data so collected will be statistically analysed at the I.A.S.R.I. to 
provide estimates of various parametres as also to study the economics 

of production of these commodities. 

3 (a). 6 Methodological Investigations into High Yielding Varieties 
Programme-Progress Achieved and Approach for the Future. 

By 

S.K. Raheja, P . .C. Mehrotra and A.K. Banerjee, I .A.S.R.I., 
New Delhi . 

Sample surveys for assessment of high yielding vanet1es programme were 
conducted by Indian Agricul tural Statistics Research Institute during Fourth 
Five Year Plan in 88 districts spread over 15 Sta tes of the country. The main 
objective of the survey was to determine the yield rates of high yielding varie
ties, of major cereals a nd comparable est imates of local varieties, the spread of 

high yielding varieties and the extent of adoption of improved practices recom
mended for high yielding varieties under cultivators conditions. 

The sampling plan adopted was one of the stratified multi-stage sampling 
with community development blocks or groups thereof as the strata. Villages, 
c ultiva tors, fie lds and plots of the specified dimension were taken as the fi rst, 
second, th ird and ultimate units of sampling respectively. 

With new varieties of the important cereals and cash crops being deve
loped and introd uced rapidly in the different parts of the country, an acute 
need was felt for undertaking meth odological investigations IO enable objective 
evaluation of the impact of high yielding variet ies programme in terms of 
changes in area, productivi ty etc., from one year to another and to identify 
and iso la te li miting factors. With these objectives sample surveys 
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for methodological investigations into high yielding vaneties programme were 
initiated from 1974-75 in 38 districts spread over 15 states of the 
country. 

The sampling plan adopted was the same as during the F~urth Five 
Year Plan. However to study the changes in area , productivity and adoption 
of agricultural practices a part of the sample of the villages and cultivators 
selected each year was retained for the next year and supplemented with 
independent samples of villages and the cultivators for efficient estimation of 
changes in adoption and yield rates as well as current adoption and yield 
rates of high yielding varieties of cereals. This plan was put into cooperation 
witbfeffect from 1976-77. 

The crops covered under the survey during Fourth Five Year Plan were 

Rice, Wheat, Maize, Jowar and Bajra. During the Fifth Five Year Plan 
Groundnut and Cotton were also covered in addition to the crops covered 
under the Fourth Five Year Plan. 

With the sampling design used the estimates of yield rates of high 
yielding varieties, extent of cultivation and adoption of improved prac
tices were obtained with reasonable precJsJOn. The main limiting 
factors as put forward by the cultivators for non or partial adoption of 1igh 
yielding varieties were s.:arcity of water, lack of funds and high cost of 
ferti lizers and plan production chemicals. These surveys have demonstrated 
the feasibility of estimation of changes in area, productivity from year to year 
and to identify and isolate the limit ing factors for adoption of improved 
practices for area under high yie ld ing varieties, together with the current esti
mation of area under high yielding varieties and yield rates of ddferent cereals 

and cash crops. 

3 (a). 7 Sample Surveys for Es timation of Production and Consumption cf 
lac in India . 

By 

D. V. Subbarao, S. D. BokiJ and Padam Singh, I .A.S.R 1., 
New Delhi. 

Lac is an important cash crop grown by tribals and economically back
ward class of people in India. It is mostly cultivated in .Chotanagpur division 
and Santalparganas of Bihar ; Pura lia, Bankura and Murshidabad districts of 

t 
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West Bengal ; Eastern Madhya Pradesh ; some parts of Orissa and also in 
small area in ·some of the other states. Apart from the fact that it is an 
important cash crop grown by the tribals, lac is also of considerable economic 
importance to the country, as most of the produce is exported in the form of 
seed lac and shellac. 

At present the Directorate of Lac Development provides the necessary 
statistics on the production of lac in the country by collecting information on 
stick lac arrivals in the market from the Paikars and manufacturers along 
with quantities of seed lac and shellac. 

The erstwhile Indian lac cess Committee conducted some surveys during 
the second five year plan period. The estimated number of lac hosts and 
the number of cultivated ho~ts had high standard errors. At the instance of 
the Directorate of Lac Development, Ranchi to suggest further improvements 
in the methodology, the indian Agricultural Statistics Research Institute 
(ICAR), New Delhi undertook a pilot survey for the estimation of stick lac 
{'roduction in Ranchi Distt. and Kunti sub-divisions of Bihar during 1975-76. 
The sampling design adopted was a stratified two stage random sampling 
design with villages as the primary sampling units and cultivated hosts as 
secondary sampling units. Crop cutting experiments were conducted on 

five cultivated Ber and ten cultivated Palas trees in each of the selected 
villages. 

The above survey was conducted in a compact lac production zone and 
this bas shown the feasibility of adopting sampling technique for estimation of 
lac production with reasonable precision. A pilot survey covering the major 
lac growing regions is being planned in the sixth five year plan. 

The potential of export for this commodity is rather limited in view of 
international competition and thus avenues for utilization of lac within the 
country would have to be explored and exploited . Reliable statistics on the 
quantity of lac consumed within the country by different types of industries 
are necessary before planning any further expansion of lac cultivation or 
production. Some attempts were made by Kirloskar Committee and 
National Council of Applied Economic Research for the estimation of inter
nal consumption of lac. These reports largely depe nded on the enquiries made 
in the industry and that no proper sampling technique was adopted. As such, 
a pilot survey for the estimation of internal consumption of lac and the 
pattern of its utilisations in the metropolitian city of Calcutta is proposed in 
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the Sixth Plan by this Institute in collaboration with Indian Lac Research Insti
tute, Ranchi. 

3 (a). 8 Forest Resources Surveys in Maharasbtra. 

By 

V.K. Mokashi, Forest Department, Pune, Maharashtra. 

The present position of the statistics on forest resources is highly un
satisfactory and therefore, the forest resources surveys should constitute 
necessary pre-requisite to formulation and implementation of development 
programmes at State and National levels. Large scale forest resources 
surveys were planned and conducted in Maharashtra State and are being 
continued. 

The object of the resources survey is to enumerate the growing stock of 
all species by girth-classes, the emphasis in planning being however OQ. 

obtaining reliable information of the main timber species. Scientifically 
constructed volume tables are not available but steps are taken to obtain data 
for volume table construction and secure information on stocking by volume 
also. Qu·antitative measurements are carried out by enumerating aJI trees 
species by girth classes in selected sample units. In particular forests where 
occurance of species of industrially valuable potential is observed, special 
attempts are made to formulate plans for obtaining reliable information 
on stocking of these species, qualitative information is obtained 
through ancilliary collection of data on the various aspects of forests. 
This ancillary information is collected from a sub-sample of the main 
sample. The methods of sampling being used depend upon variety of 
factors such as the species to be enumerated, the extent of tbe area to 
be covered, the nature of lenian and available fome and the value of 
the forests. Strip sampling is followed generally in plains and moderately 
hilly tracts. The intensity of sampling is generally 5%, systematic sampling 
by strips with a random start is carried out. Line Plot surveys is followed in 
case of bamboo systemetic sampling with systematic lay-out of Jines and 
plots on lines followed. The intensity of sampling is 1 to 2.5 % in stratified 
random sampling, the sampling intensity for valuable forests and smaller areas 
is 10 % but for larger areas the intensity is reduced. The method consists of 
forming as many homogeneous blocks of topographical units as possible and 
randomly selected units are enumerated within each stra tum. 

.,. I 
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Standard methods of statistical analysis of field data, relevant to the plan 
of sampling were followed . Considering the relative importance of a parti
cular forest and species and also the sampling intensity with which the esti
mates are obtained, the estimates could be considered fairly satisfactory. 
Collection of data for construction of volume tables and calculation of 
estimates of volume of important species are in progress. To study the 
nature of variability and its magnitude, available volume tables were provisio
nally employed. Comprehensive data on various aspects of forestry are 
being collected on a sub-sample of the main sample. These data are ancillary 
in character and are contemplated to supplement the main information. 

3 (a). 9 Role of Forestry in Rural Development witb Special Reference to 
Bankura District, West Bengal 

By 

D .K. G aog uli, Conservator of Forests, Calcutta (W.B.) 

Importance of planning for accelerated development of a N ation and 
basic statistica l data as essential prerequisite for planning has been long 
recognised. It has also been recognised that all such planning should originate 
from field level to make them more effective. Such planning should take into 
account not only the specialised need of a locality but a lso such problem 
which may occur at implementation stage. 

Integra ted rural devel opment has gained momentum during last decade. 
This is specia lly suited for third world coun tries where majority of people 
live in rural a reas. It has been obse rved tha t isola ted development in different 
disc iplines tends to cause imbalances, hence the emphasis is on integrated 
development programme. Such planning attempts to maintain the well-establi
shed socia l balance whi le making inputs in different di sciplines with varying 
emphasis depending on local needs to achieve accelerated development. The 
primary need of rural a rea has been identified to be employment generation. 
In generating employment the special aptitude of the people of a locality need 
to be taken mto account. Availability of resources and possibility of creation of 

new resources vary from place to place. Development of infrastructure in differ
ent regions are also likely to be different. It is essenti al to collect detai led 
information on all such relevant varying 1Jlatters for integrated deyelopment 
planning . The need for statistical research for integrated rura l development 
programme can, therefore , not be over emphasised. 
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India's population and economy are not only rural oriented but also 
highly agriculture based. One cannot think of agricultural development 
without simultaneous attention to forestry development. 

Planners of this country have been fully alive to the need for integrated 

rural development and emphasised on decentralised macro-level block 
planning. They also appreciated the need to involve voluntary agencies as well 
as individual in the programme for self development so as to impart a sense 
of participation to the people. Although such programme under the ideal 

condition would have been implemented in every district in the country, 
limitation of resources restricted implementation to only 20 districts of which 
only one district viz. , Bankura is situated in West Bengal. 

The planners of West Bengal welcomed this idea of integrated rural 
development and drew up a detailed development programme for the district 
primarily in the field of agriculture and allied subjects which include Forestry, 
Minor Irrigation, Poultry, Animal Husbandry, Veterinary, Fisheries and 
Cottage Industries. For forestry programme a sum of Rs. 6.25 lakhs has been 
allotted. The work relates primarily to creation of new forest plantations on 
denuded forest land. Specia l advantage of this programme is that very little 
technical knowhow is needed by the work force, hence unskilled village can 
be immediately employed for project implementation. The products of the 
plantations can be made available to the rural people to meet their various 
essential needs like fuel, fodder, agriculture implements, etc. which will help 
improve their quantity of life. 

To make forestry development planning more realistic and for integra ted 
approach on the subject, the Forestry Department proposed to set up a 
statistical cell at the h ~adquart• rs with intention to extend the same at district 
level, as need be. 

I 

3 (a). 10 Cost of Studies on Fruits and Perennial Crops 

By 

S.D. BokiJ, B.L. Kaul and M.S. Batra, I.A.S.R.I. , N ew Delhi. 

D ata on cost of production of crops are required mainly fo r (a) price 
policies and (b) development purposes. In case of perennial crops it is the 
development aspect which is generally more important. The fi rst problem which 
needs consideration in surveys for cost studies is the problem of concept of 

cost whicL is more complex in the case of perennial crops to which category 
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most of fruit crops belong. In case of these crops considerable amount of 
expenditure is incurred in establishing orchards and during this period there is 
no production of the commodity. After the orchards reach the bearing stage 
the expenditure incurred on maintenance of the orchards and in marketing 
produce may be comparatively much smaller than what bas been incurred in 
raising the orchard. The cost per unit of production can be worked out only 
from the data on bearing orchards but allowance will have to be included m 
the cost for return on the expenditure incurred in raising the orchard. 

Another problem faced 'in cost surveys is the choice between the survey 
and the cost accounting methods. The desirabi lity of using the cost accounting 

1 
method has become clear from past experiences. Though this method is costly 
it can be depended upon to give realistic data . In case of perennial crops the 
difficulty in adopting the cost accounting method is, apart from the cost of the 
survey, the problem posed by the long gestation period. Compromise might 
becomes inevitable sometimes when data for the period of raising an orchard 
may have to be taken by enquiry only. In view of the difficulties discussed 
above not many cost of production surveys on perennial crops on scientific 
lines have been undertaken in the past. A methodological survey on 
arecanut in important production areas of erestwhile Mysore State was under
taken in 1959-60 and 1960-61 with the guidance of the Indian Agricultural 
Statistics Research Institute. A similar survey on coconut was undertaken 10 

Kerala by the State Government in 1960-61 and 1961-62. 

More recently a survey on cost of production of apples was undertaken 
by the Institute with the cooperation of the State Govt. Himalayan region of 
Uttar Pradesh in 1972-73 and 1973-74. A repeat survey on coconut was also 
undertaken by the State Government recently under the auspices of the 
Directorate of Economics and Statistics. These surveys have provided some 
useful results and guidauce for conduct of such surveys in future. 

A survey on orange in Vidarbba region of Maharashtra State, and another 
on Mango and Banana in Balsur and Surat districts of Gujarat State have 
been planned in the light of experiences gained in past surveys. The surveys 
will highlight further methodological problems and help in finalising the survey 
methodology during the 6th Five Year Plan. 
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Based on the discussions held during the session, the recommendations 
made were as follows :-

1. It was generally felt that with the spread of high yielding varieties of 
cereals particularly for rice, wheat and sorghum, there was a need to 
undertake these surveys in other important districts of the States representing 
different agro-ecological conditions, since the results from the districts would 
not directly applicable to these regions. 

2. Other cereals which were important in some of the State like Ragi in 
Karnataka should also be brought under the purview of high yielding varieties 

programme. 

3. It was mentioned that consequent to development of new high 
yielding varieties of potato and their large scale cultivation in a number of 
States, no reliable statistics were avai lable regarding extent of cultivation and 
yield rates of the new varieties of potato which ~as an important commercial 
crop and affected the economy of a number of States. It was recommended 
that sample surveys for estimation of area and yield of high yielding varieties 
of potato may be initiated in important States. 

4. It was obse rved that the Insti tute had developed methodology for 
estimation of extent of cultivation and production of different fruits in anum
ber of regions. There was an urgent need of bringing o ut a monograph 
wherein a ll such techniques should be brought a t one place for ready refe
rence and use of Sta tes. This may also incorporate the latest work done in the 
COU!ltry . 

5. Regarding statistics of extent of cultivation of fr uits and their yield 
rate it was poiqted out that sampling methodology was available at present 
envisaged whole time agency for this purpose. In many States, however, o n 
account of limited resources or o therwise no whole time field agency was avai l
able, it was, therefore, strongly recommended that methods for collection of 
data on extent of cultivation and yield rates of fruits by the normal staff of 
Horticulture Department or o ther concerned agencies in the Sta tes may be 
developed by I.A.S .R.I. for adoption on regul ar basis. 

6. The cultivation practices relating to perennial crops in Assam 
namely arecanut and coconut on the one hand and pine·apple, orange and 
banana on the other were rather typical in so far as area under these crops 
was substantial but scattred over large tracts both in hills and in vallys. No 
reliable stat istics on the extent of cultivation or the yield of fruits was available 
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in the State. It was recom mended tha t pilot surveys to develop suitable 
sampling methodology for estimation of extent of cultivation and production 
of fruits under such conditions may be taken up. 

7. It was observed that plantation crops like cashewanut and coconut 
and fruits like mango were extensively grown in some of the forest areas but no 
sta tistics were available on their extent of cultivation or even their contribution 
to the total production . It was recommended tha t pilot surveys be initiated to 
develop sampling techniques for estimation of extent of cultivation and pro
duction of fruits from such areas. 

8. It was observed that no statistics were available regarding area and 
yield of vegetables · on regular basis. It was pointed out that the methodolgy 
developed by this Institute had been passed on to States and a number of 
States had formulated plans for undertaking such surveys on regular basis. 
The Institute may provide technical advice and guidance to ensure that these 
techniques were adopted keeping in view local condition and other requirments 
of the States. 

9. It was mentioned that the official estimates of production of cotton 
are not acceptable by traders and their own market arrivals are taken as the 
basis for their trade and other purposes. The investigations being conducted 
by the Institute were considered very import ant in this context and it was 
recommended tl'lat the methodology for estimation of cotton production may 
be finalised a nd tested in other important colton growing a reas befo re being 
passed on to Slates for regular adoption. 

l 0. It was observed that lac cultivation constitutes an important con
stituen t of tribal economy and welfa re aspects. It was common knowledge 
that the traders exploited · the tribals and other backward classes engaged in 
the lac cultivation. It was considered important and urgent that the cost 
structure of lac cultivation and marketing aspects are investigated to enable 
formulation of appropriate development programmes for the uplift of tribals. 
The Conservator of Forests from Bihar who was very keen fo r such surveys 
offered all help and agreed to provide the basic data in this regard. 

11. It was observed that even the bare statistics of forest resources like 
different types of wood and other forestry pr0ducts were not availa ble with 
any degree of reliability. Some data in this regard were being collected by 
forestry department. These data, however, need to be put on sound statistical 
basis by developing appropriate sampling techniques. 
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12. Farm forestry and social forestry were likely to play a crucial role 
in the economy of rural population and would therefore, constitute an impor
tant component in integrated rural development programme. The demand 
for forestry products in the near future was another important consideration 
which should be taken note of while planning-surveys on forestry. It was, 
therefore, recommended that the need for earmarking certain areas in the 
vicinity of villages or blocks or even bringing the waste and barren lands 
under forests may be investigated. Surveys should also be undertaken to study 
extent of availability of such areas and forest cultivation taken up wherever 
feasible. The special problems in forestry cultivation were underlined by 
various speakers for instance the need for protection of newly cultivated 
trees which, if left, unguarded, might be grazed or eaten up by animals. Simi
lar other problems need to be tackled in the context of forestry cultivation. 

13. Regarding the cost of cultiva tion studies of fruits, vegetables and 
other crops like oilseeds and pulses, it was generally felt that methodological 
studies for determining cost of cultivation should be taken up to investigate the 
remunerativeness of cultivation of these crops in different soil and agro-clima
tic regions. It was also felt that different components of costs particularly for 
the labour input may be worked out as precisely as possible not only for deter
mining the total cost of cultivation but also for labour utilisation and other 
policies connected with employment aspect. The crops and areas to be cover
ed may be finalised in consultation with the Economic and Statistical Adviser, 
Ministry of Agriculture and Irrigation, New Delhi . 

14. It was observed that there bad been considerable development in 
different fields of statistics particularly in sample survey techniques in the 
recent year. A number of surveys were benig conducted by I.A.S.R.I. in 
collaboration with State departments, agricultural universities, etc. wherein 
different sampling designs were being/ tried to develop appropriate sampling 
methodology for estimation of parameters under study with desired precision . 
This collaboration would be more meaningful and fruitful if the statisticians in 
different State agencies were kept abreast of the Ia test· developments in survey 
techniques. It was therefore, recommended that I.A.S.R.I. may arrange refre
sher training or workshop or summer institute in sample survey techniques for 
the benefit of agricultural research statisticians in different States. 

. .. .... 
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TECHNICAL SESSION-III (B) 

Livestock and Fisheries 

The following five papers were presented in this session : 

(i) Strategy for livestock breeding 

(ii) Fisheries Statistics 

(iii) Study of marine and inland fisheries in India 

(iv) Impact of milk supply schemes ' on rural 
economy in milk collection areas 

(v) Procedure of sampling from fleeces for 
the study of wool quality. 

The convener, Dr. Prem Narain, initiated the session with general 
remarks on the theme of the Conference and the role of research in statistics 
in livestock and fisheries in particular Inter-alia, be emphasised that there 
should be more interaction between the agricultural universities, central insti
tutes and State Government departments in dealing wi th statistical problems. 
The statistical departments. in the agricultural universities and State Govern
ment departments should take up research on problems which are location 
specific in nature. On the other hand, the central institutes of the !CAR 
should concentrate on problems which are of nation-wide interest. 

Highlighting the current strategy in livestock and fisheries, Dr. Prem 
Narain, mentioned that the emphasis is now being placed not only on increa
sing the production but a lso on providing more income and gainful employ
ment. This means more and more involvement of small and marginal far
mers as well as landless labourers. The triple objectives of production, in
come and employment could be realised if farming systems employing the 
principle of synergy and symbiosas are adopted. Priorities may therefore be 
given to statisticals problems which are relevant to such emerging fa rming 
systems as crop-livestock, crop-fish, crop-livestock-fish and sea farming invol
ving culturing of oysters, musscles and prawns. 

The details of th e above mentioned papers are as given below: -

66 
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3(b).l Strategy for Livestock Breeding 

By 

Prem Narain, I .A.S.R.I., New Delhi. 

The current strategy for agricultural development aims at evolving 
techniques not only for increased production but also for producing more 
income and generating gainful employment to the weaker section of the 
society. National Commission on Agriculture have therefore rightly recom
mended programmes for improvment of milk, egg, wool and mutton through 
small farmers by laying emphasis on providing better breed of animals, better 
nutritional and health care and management simultaneously. For this, strategy 
of livestock breeding is to aim at success of cross-breeding programmes, which 
are the well recognised methods. Essential requirements of a cross-breeding 
programme are (i) choice of exotic breed, (ii) testing of hybrid vigour, (iii) 
choice of level of exotic inheritance. 

For the cross-breeding of cattle, exotic breed of cattle depends on the 
region where it is to be adopted. A number of cross-breeding schemes in cattle 
are at present in operation in different parts of the country, which are initiated 
either by State Government or by Central Govt. For example, Indo-NewzeaL nd 
Improvement Project at Palampur in which Jersey animals from Newzealand 
are introduced and the progress of this project is being looked after by a Breed
ing Policy Committee. In another important project-All India Co-ordinated 
Research Project of Cattle of the I.C.A.R., the objective is to evolve a breed of 
dairy cattle having minimum milk yield production of 2000 kg. per lactation 
with a herd average of 32,000 kg. per lactation and fat test not less than 3'5 % . 
The cross-breeding data from Military Dairy Farm is being analysed at I.A.S.R .I. 
with a view to studying the extent of variability due to segregation in F2 a nd 
other genetic grades. At the instance of the Committee of Experts for 
Dairy Farms, a plan for evolving dairy breed making use of animals of 
different grades due to crossing of Friesian bulls with Sahiwal cows, available 
at Military D airy Farms was also prepared at the I.A.S.R.l.. 

In buffaloes, there is no need of introducing of. exotic breed as indige
neous breeds of India are best from the point of view of milk production and 
fat percentage . The Indian Council of Agricultural Research has, however, 
launched an All India Co-ordinated Research Project on Buffaloes for effecting 
genetic improvement by adopting selection based on progeny testing of bulls. 
The project is being implemented at 4 centres with heavy breeds like Murrah, 
Nili-Ravi, Jaffarabadi at Ludhiana and Karnal Centres and light breed~ like 
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Surti, Dharwar, Pendharpuri etc. at Dharwar and Udaipur centres~ Cross-breed
ing amongst these breeds for higher fat percentages with higher milk production 
is however necessary. 

A number of progeny testing schemes both in cattle and buffaloes are 
being· tried at several Central and State farms. In majority of these programmes 
the foundation stock is supposed to consist of 300 heifers · 30 young bulls 
brought in 3 sets each at an interval of 1! years. This however does not yield 
required records on 12 daughters for first lactation. We may therefore either 
increase the foundation stock to 500 or reduce the number of testing bulls. The 
progeny testing programmes under village conditions are in progress in a large 
number of States, wherein for artificial insemination, highly qualified ·bulls 
are used. The success of this project depends on efficient milk recording system 
and the publicity of the results based on such data. 

Cross-breeding programmes with sheep were found to be efficient• ·for 
improving wool quality and wool production. The improvement in wool is 
brought about by introduction of exotic breeds such as Rambouillet, Russian 
Marino, etc. The ICAR has also launched an All India Co-ordinated Reserch 
Project , for improvement of wool as well as mutton by adopting cross-breeding. 
The target set for improvement is to raise body weight of animal to so· kg. 
yieldi.ng about 2.5 kg. of greasy fleece weight of 58's to 64's quality. In case of 
mutton breeds, exotic breeds used are Dorset and Suffolk. The target to be 
attained is to have animal with 30 kg. bodyweight at 6 month age. 

The concept of breed has almost disappeared in the case of poultry where 
it is now possible to have a large number of strains with higher egg production. 
The IASRI have been collaborating with .Regional Poultry Farm at Bhopal in 
developing and adopting suitable selection indices for improvement in rates of 
lay of birds. Recently, a new selection index which incorporates the egg weight 
of an individual, in addition to the information on rates of lay from individual, 
full-sib and half-sib families has been evolved. 

3(b).2 Fishery Statistics 

By 

K. Alagaraja, C.M.F.R.I., Cochin (Kerala). 

Since in fisheries, the population is below a sheet of water, the fisheries 
data require different statistical techniques. 1'o obtain an estimate of marine 

+ 
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fish population in India, Central Marine Fisheries Research Institute, Cochin 
has evolved a suitable sampling technique on the basis of pilot surveys conducted 
by I.C.A.R. in 1950-56 and the experience gained in the field at CMFRI. 
This includes mask-recapture methods. For the overall impact of stocking 
size and· density, feeding quality, quantity and periodicity usual agricutural 
designs are not witable, but system analysis and simulation processes may be 
useful for finding suitable combination of these factors to increase carrying 
capacity of a water body. 

M athematical models available for growth study need to be applied to the 
data. For the allometric growth noticed in fishes approximate methods using 
computers are already developd. Concept of shape factor has been introduced 
by the author to evaluate four parameters in a simple way. 

Under management studies, regulating effort, mesh regulation, fixing the 
season of fishes etc. have been studies by various authors and different models 

fitted. New approach in terms of energy input and output is also gaining 
importance. 

Since the increase in production depends on seed material, genetical 
studies taking into account environmental condition, regarding the quality of 
seeds are required. Bioassay techniques can be applied to control the toxicity 
of affi uents. 

Multivariate techniques have been used to analyse the data on morphome
tric and meristic cha racters to study the racial differences, if any. Also quality 
control techniques on the quality of finished fish product are being used to 
interpret the data. 

To understand the dynamics of exploited fish populations association and 
team work of several states and countries are required. La~tly to study the 
impact of new methods in culture and caputure fisheries on rural sector, 
socio-economic surveys a re being undertaken to gauge the effect of these 
methods to pinpoint the areas requiring further attention. 
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3(b).3 Stuoy of Marine and Inland Fisheries in India 

By 

H .B. Chowdl1ary , I.A.S .R.I., New Delhi. 

The author has described the importance of fish production in India, as it 
employs millions of people and earns more than 200 crores of foreign exchange. 
Jndia bas a coastal area of 5650 Km. and 9.6 Million hec tares of fisheries 
resources in the form of rivers, big lakes, reservoirs etc. which requires more 
exploration. 

The author has described few of the short-coming regarding collection of 
data of lnland fisheries, consumption per capita, estimates of prices and 
income elasticity of demand and other socio-economic factors needed for 
improvement of fish production. The author has suggested a separate organisa
tion for improvement of fishery statistics which will be responsible for 
collection of data pertaining to fish production, fi shing crafts and takle-nets, 
number of industries engaged in processing of .fish and manufacturing of 
fishing equipments, price, trade and number of mechanised and non-macbani

sed boa ts etc. 

There is a need for econometric analysis between input and output of 

fisheries. Studies are also required on the problems c f stock flow dynamics, 

externalities in production and the relation between men and its natural 
environments etc. 

The I.A.S.R.I. is initiating a study in collaboration with C.M F.R.I., 

Cocbin to analyse the -socio-economic aspects of Marine fisheries in Calicut 
district of Kerala State. 

3(b) 4 Impact of Milk Supply Scheme on Rural Economy in Milk Collec
tion Areas. 

By 

H .P. Singh and B.C. Saxena, I.A.S.R.I. , New Delhi. 

Assured market and guaranteed price of milk offered by urban milk 
supply scheme is likely to increase the production of quality milk and to 
improve the economic status of the producers . For the quantitative assessment 
of the impact of milk supply schemes on rural economy in milk-shed areas, in 
terms of production and factors affecting production, bench-mark and repea t 

+ 
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surveys were carrird out by T.A .S.R.I. over the period 1966 to 1974. The 
sampling design adopted for the bench-mark and repea t surveys was stratified 
two stage sampling with districts as strata. clusters of three villages within a 
stratum as first stage units and households within a cluster as second stage 
units. In repeat survey, however, some sampling unit were same as in bench
mark survey. These surveys covered milk-shed areas of Delhi Milk Scheme and 
Dudhsagar Dairy in Mehsana districts of Gujarat. The results on response 
indicators such as mi.lk production, feeding status of milch animals, income of 
milk prod uction are liOW available from the data. The comparative picture 
of changes in supplying area and the control area provides a measure of the 
impact. For tes ting the methodology developed during the above surveys, 
bench-mark surveys a t two centres viz. in the States of Tamil Nadu and West 
Bengal were conducted d uring 1975-76 and 1976-77 respectively. 

3(b).? On the Procedure of Sampling from Fleeces for the Study of Wool 
Quality 

By 

U.G. Nadkarni, l.A.S .R.I., New Delhi. 

Indian wools, in general, present considerable variation in quality charac-
ters due to different brel!ds gro\>\ing varying qualit ies of fi bres and secondly due 

to quality differing within a sheep from region to region . To evolve a suitable 
sampling technique four methods of selecting a representa tive sample were con
sidered. Out of these, one was regional sampling method and 1 hree 
composite sampling methods. The investigation covered, Nilgiri, Nilgirix 
Romney Marsh, Chokla and Polworthx Rampur Bushair crosses of sheep 
maintained a t the farms in Ta mil Nadu, Rajasthan and Uttar Pradesh. The 
data collected on wool characters viz . fibre-di ameter, fibre-length, medullation 
etc. of samples drawn were analysed at I.A.S.R.L. New Delhi. It was found 
that in majority of cases arising from the combinations of breeds, age groups 
and characters, that (i) between sheep variation (ii) region to region varia tion 
and (iii) sheep x region interaction variation were present. Also, in general 
overa ll means obtained by regional sampling and those on by composite 
sampling did not differ. Though later is the case, regional sampling should be 
resorted to when regional means for quality cha racters are to be estimat ed for 
grading of wool. 

... 
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Based on the discussions held during the session, the recommendations 
made were as follows:-

1. The D epartments of Statistics of Agricultural Universities and State 
Departments in Animal Husbandry and Fisheries should take · up research 
problems which are location-specific in nature. As fa r as Central Institutes of 
ICAR are concerned, they should take up problems which are of nation-wide 

interest. 

2. Priorities may be given to statistical problems which are relevant to 
emerging farming systems s uch as crop-livestock farming, crop-fish fa rming, 
crop-livestock-fish farming and sea-farming in view of the fact that such 

systems can lead to not only additional production but also more income and 
gainful employment. Attempts should be to meet the requirements of the 
weaker sections of the rural community i.e. the small and marginal farmers as 

well as landless labourers. 

3. A Breeding Policy Committee may be set up in each Sta te consisting 
of Geneticist Breeder and Sta tistician to decide upon the choice and level of 
e~otic inheritance to be introduced in cross-breeding programmes in the area 
taking into account the local conditions as well as the availability of various 
essential inputs like nutrients, disease and hea lth cover and management. 

4. The non-availability of sta tistical findings of various cross-breeding 
programmes being undertaken in the country was keenly felt. While the lASRI 
h as taken up the analysis of data from all the Military Dairy Farms in a 
comprehensive way, the statistical departments of agricultural un iversities in 
different States may undert ake the analysis of cross-breeding programmes in 
opera t ion in their States. 

5. The performance of h alf-bred animals under field conditions in some 
areas are found to be much lower than the corresponding animals under 
well-managed farm conditions. Such d ifferences in the performance co uld be 
referred to as resources-cum-extension-cum management-gap in regard to the 
cross-breeding programme. A constraint ana lysis may be made in such a reas to 
isolate the management and other factors which are coming in the way of 
1ealising the genetic potential of cross-bred animals under field conditions. 

6. A uniform system of m·ilk recording under village conditions may be 
introduced in each State so that the progeny testing programmes as well as 
cross-breeding programmes introduced under field conditions in some of the 
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States could be properly eva luated . The identification of animals may be 

undertaken a nd pedigree and history sheets may be maintained. 

7. In those States where the progeny testing programmes in cattle and 
buffaloes are being implemented and sires are being evaluated on the basis of 
on adequate number of daughters, attempts should be made to publicise the 
breeding worth of the bulls along with their repeatability. 

8. It was stressed that in progeny testing programmes with cattle and 
buffaloes, bulls should be tested on the basis of adequate number of daughters. 
In case of buffaloes, in view of the higher rate of calf mortality, about 50 to 60 
dams may normally be mated to a sire so that at least 10 to 12 daughters 
become available for working out a precise estimate of the breeding worth of 

the sire. 

9. It was pointed out that in certain cattle and buffalo herds in 
some areas, the· average production of the herd is decreasing over time. It was 

recommended tha t in such cases statistical methods may be used to separate 
out the genetic trends from the environmental ones for knowing whether 
decreases a re at the genetic level or due to environmental factors. Tl1e metho
dology developed by the IASRJ in this regard may be circulated to all the 
Sta tes for tmderta king such ana lysis. 

l 0. Since authentic info rmation about the incidence of diseases in cattle 
and buffaloes is not readily ava ila ble in most of the States. it was reco mmended 
that a Disease ln teligence Agency may be esta blished in each State to collect 
and collate timely information in this regard so that necessary prophylactic 

measures could be taken in advance . 

11. A proper method for estimating the incidence of diseases in bovines 
under field conditions m ay be developed by a team of scientists working in the 
field of veterinary a nd sta ti stics. 

12. wool Analysis Laboratories should be esta ?lished in States dealing 
with wool production. These laboratories should be associated with the Sheep 

Breeding Farms in the State for providing necessary data on the quality of 

wool on a sampling basis, 

13. A Mini-Workshop may be arranged on the " Statistical analysis of 
animal breeding data with special reference to standardising the prt>cedures of 
analysis". 
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14. To assess the potential of inland fisheries, it is necessary to have 
realiable data fo r area under water. For thi s purpose, it was recommended 
that a census of fisheries may be conducted at two points of time viz. monsoon 
and lean seasons. 

15. System analys is and simulation approach may be adopted for 
studying the overall impact of stocking size and density, feeding quality, 
quantity, periodicity, species con,position for polyculture and pond mangement. 

16. Stud ies to correlate the data on fish landings with those on meteorolo
gical, hydrological, physical and chemical may be undertaken by · a team of 
scientists working in the fields of biological, statistical, meteorological, physical 
and chemical sciences. 

17, Socio-economic studies may be undertaken to study the impact of 
mari-culture such as those of mussles, oysters, prawns etc. on the rural 
economy of villagef> in the coastal regions. 

18. Experimental studies may be undertaken to determine the optimum 
mesh size for capture of prawns of commercial size. 

19. Bio-assay studies may be undertaken for fixing lethal doses for 
Jiving organisms so as to control the toxicity of effluents due to pollution. 

20. A Workshop on " Fisheries Statistics" may be convened to discuss 
problems which are of interest in both marine· and inland fisheries . 

• 

\ 
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By 

Shri K. P. A. Menon 

Additional Secretary, Deptt. of Rural Development, Ministry of 
Agriculture and Irrigation, Krishi Bhavan, New Delhi. 

Role of Statistics in Agriculture and Rural Development Planning. 

INTRODUCTION 

The theme of thi s conference is the role of agricultural statistics in the 
planning of agricultural schemes which is an important ingredient of the over
all strategy for rural development. Agriculture, has been taken here in its wider 
sense, including, in addition to crop production, animal husbandry, poultry, fish· 
ery and forestry including social and farm forestry. Agriculture plays the most 
dominant role in the nation's economy providing food, raw materials for 
various industries and employment to a very large pt.rcentage of the popula
tion both directly and indirectly. The main aim of agriculture in rural deve
lopment as adopted in our plan is growth with social justice to ensure the 
welfa re of the vast multitude of population living in rural areas. Realisation 
of !>elf-sufficiency in food grains, pulses and oilseeds even in a bad agricultural 
year, creation of export surpluses, diversification of agriculture, achievement 
of full employment and removal of poverty within a specified period are 
among the main objectives of our plan for agricultural and rural development. 
A number of projects have been launched and more are envisaged during the 
coming years for agricultural and rural development. It hardly requires to be 
emphasised tha t for these developmental programmes, adequate and reliable 
statistical data base is absolutely essential. 

Nature and scope of data required 

The nature and scope of data required, however, depends on the techni
ques of planning adopted. For a programme to be realistic and effective, the 
planning should be at micro level so as to enable optimum utilisation of 
resources available locally. It would be necessary to have more detailed infor
mation at dis-aggregated level and more economic and social indicators based 
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on derived statist ics need to be compiled. The more sophisticated the plan
ning techniques, the more refined a re the data requirements . In actual prac
tice, the techniques adopted for agricultural planning today depend, to a great 
extent, on the availab ility of basic information. Data requirements arise at 
the stage of formula tion of policies and programmes and also at the stage of 
im.plementation for the purpose of monitoring and evaluation. In this con
text, one should examine the various data requirements, the availability of 
such data, gaps in collection, tabulation and analysis and lastly steps being 
taken or are to be taken for obta ining such data. These can be examined 
under the following heads :-

a) Data collected by various organisations and agencies that are 
utilised for planning; 

b) Extent of data collected but not being utilised to the full extent; 

c) Data required but not being collected although suitable sampling 
technique for collection of data is available; 

d) D ata not collected due to non-availability of suitable sampling 
techniques. 

It appears to me from the programme of various technical sessions orga
nised at this conference that these various aspects of statistics for sectoral pro
grammes of agriculture, animal husbandry, forestry and fishery are going to 
be discussed in details and I sincerely hope that full consideration will be given 
to all of them. The important points, inter-alia, that should be considered 
are the levels at which data are needed, frequency of data collection, method 
of data collection and what should be the agency for such collection. It is 
worth devoting some time to each of these areas. 

Levels of Data Collection 

It should be realised that in a country like India with a federal type o 
government, statistics are needed at the level of each of the constitutional 
units . Where planning is done from below, the data are required for each of 
the lowest planning units-the village, development block, tehsil or taluka or 
di strict. For integrated rural development, often the data are required at t~e 

development block level or a t the level of local area for which the plan is 
formul a ted. In case of agricultural plans, the planning unit may be a compact 
homogeneous area with uniform agro-climatic conditions including rain fall, 
temperature, altitude etc. or it may be a catchment area or water·shed of a 
river system. 
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Frequency of Data Collection 

The periodicity at which the data is to be collected will differ from item 
to item needed for planning of agricultural programmes and other rural 
development schemes. For example, the information on items like crop pro
duction will normally be required every year. Data on inputs must be 
obtained atleast every month for monitoring the progress of their distribution 
and their timeliness. Data on wholesale prices should be obtained at fort
nightly or monthly intervals. Farm harvest prices should relate to the har
vesting season. We may collect information quinquennially on characteristics 
such as number and size distribution of agricultural hoidings as they do not 

show much of variation. Similarly, conditions of tenure and tenancy and 
char~cteristics of farm population do not show wide annual fluctuations. 

Methods of Data Collection 

The method of da ta collection would largely depend on the requirements 
or data, their nature and scope and also the agency to be employed for this 
purpose. Pan of the data may flow as a by-product of administration or 
through the agencies implementing the programmes. Some information may 
be collected through surveys or through census based on complete enumera
tion. A distinction may be drawn between estimating type of surveys which 
provide estimates of 'aggregates' or other 'parameters' and diagonistic or 
type studies which give information on structural relationship and throw 
light on the actual problems obtaining in the field. Another distinction is 
be tween the reso urces inventory surveys which are needed before the plans 
for development of pa rticular resources are drawn up and current and 
basic agricultural statistics whicl1 form part of normal statistical system of the 
country. 

Cost and Agency for Data Collection 

ln o ur country, when we talk of agricultural statistics in fact we generally 
think of one type of basic data which concerns land utilisation, area under 
crops and irrigation which are all collected through part time agencies of the 
Land Reveuue and Land Records Departments at the village level through com
plete enumeration. Another set of statistics concerns yield statistics which are 
collected through random sample crop cutting surveys also conducted by part 
time agencies of the Revenue/Land Records/ Agricultural Depar tments. The 
data on socio-economic aspects including labour force, employment and 
unemployment a re collected through whole time statistical agency of the 
National Sample Survey Organisation as part of the N ational Sample Survey 
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rounds. The cost of data collection depends upon the nature of agency 
employed, magnitude of data collected, the level at which estimates are 
needed, the precision with which they are desired etc. Often economies in cost 
could be effected by integrating and coordinating the various surveys already 
being conducted and phasing the item coverage according to priorities, as in 
the National Sample Surveys in India. 

Crop Production 

Let me spend a little time on discussing separa tely and in a little more 
detail the actual data requirements, the data that actually exists and the data 
that is still missing with regard to crop production, animal husbandry, poultry, 
fisheries and forestry. The main objective of a crop production programme is 
the increase in the area of cultivation through reclamation of culturable waste 
land, reclamation of saline and alkaline lands, improvement of land through 
soil and moisture conservation measures, provision of additional irrigation 
facilities, adoption of better water management practices, use of high yielding 
varieties of crop and hybrids, reducing the los~es in field through plant 
protection measures, reducing post harvest losses through better marketing, 
proceessing and storage facilities, provision of institutional support to agricul
ture through land reform measures, credit facilities and supply of inputs etc. 

To meet the a bove objectives, we need to collect information on opera tic· 
nul holdings, land utilisation and area under crops, surplus land, irrigation, 
fertilizers, seeds, metereological factors. rural credit, cost of cultivation and 
other economic data along with other ancillary info rmation. For planning, data 
are required at the block level and these can then be aggregated at the 
successive higher, geograhicjadministralive levels according to needs. 
Statistics of crop area are available at the block level in India as the data are 
based on complete enumeration. Data on crop yields which are based on ran
dom sample surveys are, however, available at the district levels only. The land 
utilization statistics in available for the whole country except some 
billy tracks but the statistics are not of uniform standard of accuracy and 
reliabiiity. Regarding sta tistics on area under crops, data in respect of major 
crops is fairly accurate but in case of mixed crops it is not satisfactory. Data 
on the extent of cultivation of temperate fruits and vegetables have not been 
obtained although considerable emphasis is Jaid on the development of these 
crops. 

Information on surplus lan d over ceilings of the holdings prescribed by 
the G overnment is necessary for planning the programmes for landless agricul-

y 
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tural labourers, rural weak and the rural poor. For planning purposes, we need 
information on crop acrage and production separately for irrigated and rain fed 
areas and also for high yielding and local varieties. The statistics required on 
irrigation comprises water resources, intensity of irrigation and quality of water 
supply, extent to which different sources of irrigation are utilised in combination 
in the same piece of land, extent of drainage etc. Information regarding types of 
crops grown under irrigated conditions in different sizes groups etc, was 
collected in improved manner in the Agricultural Census in 1970-71. The 
present method of recording the irrigated area suffers from serious limitations 
because it does not distinguish between intensity and quality of water supply 
which are known to vary from area to area and somtimes withn the area, 

Fertilizer is an important input for crop production. The statistics includes 
crop-wise consumption of fertilizers, response to different types and dozes of 
fertilizers, cosumption of fertilizers by different size class of holdings, separate 
data for high-yielding and local varieties. The available data on fertilisers 
suffer from several inadequacies such as non-availa-bility of information on 
crop-wise consumption of fertilisers, consumption by different size dasses of 
holdings, dosages of fer tilizers, the time of their application, their response in 
relation to various soil characterstics and agro-climatic conditions. It is also 
desirable that the information on performance of different varieties of seeds as 
compared to local ones should also be made available. Comparable data on 
costs and returns of the use of high-yeilding varieties and traditional varie ties is 

a lso useful. 

Jn ou r country, the agricultura l production is directly affected by meter
o logical facters aod k nowledge of technological co-efficient of these meterolo
gical factors and thei r inter-action with other agricultural inputs in di.fTcren t 
agro-climatic regions would help in formulating crop planning on sound basis. 
IASRI and Meterological Department have made srudies in crop-weather 
relationship. Other requirements of statistics include credit needs in r ural areas, 
investments, sources of finance and purpose for which utilised. Comprehensive 
i!!formation on short, medium and long-term loans to the farmers and their 
investment is also important. Assessment of the extent of the impact of credit 
provided to different categories of farmers and holdings for different purposes 
will be u~eful in streamlining credit programmes. D ata on cost of cultivation 
and production of crops are essential for forming a sound policy for agricultura l 
commodities. Such studies provide information regarding the quantum and 
cost of various inputs. Information on cost of production of fru its and 
vegetables are not available excepting from a few pilots studies carried out in 
this respect. 
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Animal Husbandry 

The principal objectives of animal husbandry and dairing programmes 
are the increase in the output of livestock products such as milk and milk 
products, eggs, meat and wool and improved arrangement for marketing and 
distribution of these products to ensure optimum benefits both to the producer 
and the consumer. These objectives are sought to be achieved through 
adoption of improved methods of animal husbandry such as better feeding and 
breeding, proper management and animal health control for improvement in 
productivity of the cattle, through provision of scientific methods of processing 
and organisation of better marketing and storage of the products. 

Statistics on livestock includes number and type of livestoek, distribution 
of livestestock according to size of holding, their breed and distributi0n 
age-wise etc. Data on number on number of livestock and poultry according to 
broad classification on age and use are available in quinquennial livestock 
census. 

The census does not provide breed composition and detailed age distribu
tion of animals and other characteristics which a re useful for formulating 
animal husbandry programmes. Data on distribution of livestock according to 
size of holding is also not available at micro level. Similarly, information on 
the number of categories of livestock possessed by non-cultivators is not 
collected. Statistics on live stock products, such as milk, milk products, meat, 
eggs, wool, hides, skin, bones etc. are not satisfactory. Data should be made 
available to study the comparative performance of improved and cross-bred 
animals with the loc::~l ones , 

Statistics on the supply of improved animals, birds, supply of hatching 
eggs, number of animals castrated and animals artifically inseminated etc. are 
also important and are available to some extent. The data on the feed available 
to various categories of livestock and poultry necessary as it would help in 
working out the status of feeding requirements and nutritional standards but 
only partial information in this aspect is available through some sample 
surveys carried out by IASRI and a few other organisations. Studies on the cost 
of production of milk, wool, eggs, and other livestock products in an area 
could be very helpful in formul ating a sound pricing policy . Data on these are 
available only for a few areas where sample surveys have been carried our by 
IASRI. 

Statist ics on mortality and fertility rate of cattle and buffaloes are useful 
not only for the purpose of projection, but also for effective implementation of 
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cattle insurance programme. Such data are available in few areas where pilot 
surveys were carried out. Similar data on sheep. goat and other livestock and 
poultry are lacking. 

Fisheries 

Fisheries supplement food resources, particularly protein and do not 
compete with crops for land resources. There is a great potentiai for increas
ing their output and productivity through the application of scientific methods 
of stocking and management in the case of inland fisheries and exploiting the 
vast resources of marine fisheries through increased use of trawlers and 
machanised boats and improved equipment. This activity assumes great 
importance as it is an economic activity pursued mostly by the weaker sections 
of the population. 

Statistical requirements on fishery include estimates of marine and inland 
fisheries resources, estimation of production of marine and inland fish, varieties 
and size of fish, number of families and individuals engaged in fish capture or 
culture, both as a main or subsidiary occupation, number of fishing crafts, 
tackle and gear by type etc. 

Statistics on the estimates of marine fishing production are obtained by 
the Central M arine Fisheries Research Institute. The estimates of the inland 
fish are far from satisfactory and the NSSO bas initiated some integrated pilot 
surveys for this purpose. Rapid expansion is envisaged in marine fisheries 
through introduction of trawlers and mechanised fish boats. Appropriate 
arrangements are necessary to collect data on catches through these trawlers 
and boats. It may also be pointed out here that integrated rural development 
programmes will be more concerned with the smaJier fishermen and group of 
fishermen organised into cooperative societies than with landings through 
trawlers and bigger fishing vessels. On the development side, data on fish 
seed farms engaged in production of fish seed fry and fingerlings, quantity of 
fish seed distributed, area of inland waters leased out need to be coJlected at 
periodical intervals. Similarly information on cold storage, processing plants, 
refrigerated transport is also very important for fish which is perishable 
commodity. Data on market arrivals and prices should also be collected a t 
periodical intervals. 

Forestry 
Forestry has relevance m rural development in two important aspects; 

firstly, forest areas are inhabited by tribal and other backward classes 
who are engaged in a number of activities such as collection of minor forest 
produce etc., secondly development of forests provides employment opportu-
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nities to a large number of the people in logging and other operations and 
contribute to their economic and social development, Also farm forestry 
programmes supply the essential fuel and firewood and wood required for 
farm implements and housing and form an integral part of rural development 
programmes. Social forestry bas a good deal of relevance from the pomt of 
view of resource conservation both from the environmental and recreational 
requirements. 

Statistics of forest includes forest production including the number of per
sons employed in managent etc. in forest industry in various capacitie~. These 
data could not only help in formulating forest development programmes but 
also in improving the conditions of some tribal people. Efforts are required to 
collect stat sties on regular forest and forest products as well as data on timber 
and fuel wood from agricultural lands. Data is also needed on the area of 
aforestation and deforestation. It is also desirable that regular data on the 
extent and nature of labour employed in various activities of forestry industy, 
should be collected through sample surveys. 

Conclusion 

To sum up, various data requirements discussed above can be met partly 
from administrative records and partly from census and surveys. Thus the 
existing administrative records and returns need to be reviewed with a view to 
see to what extent these could provide the relevant data, and what more could 
be obtained with a little modification or expansion. Similarly, the existing 
surveys and census should be examined to find out to what extent the required 
data can be obtained through them and what additional surveys are necessary. 
It is also essential that these surveys are organised in a phased and coordinated 
manner to meet the present data needs for planning, impiementation, moni
toring, supervision and evaluation of various programmes. For the purpose 
of rural development programmes, the requirements of data would also include 
sectors like village industries and other non-agricultural economic activities, 
housing, education, employment, communication, health and nutrition. They 
have been kept outside the discussion as these subjects do not fall within the 
purview of this conference. The data requirement in these areas also present 
a great challenge and this challenge has to be met for achieving success in rural 

development planning and implementation. 
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TECHNICAL SESSION-IV (A) 

Agriculture and Forestry 

The following topics were discussed during the session :-

(i) Survey for forecasting of yield and estimation of losses of food
grain crops. 

(ii) Econometric models relating to studies on crop husbandry. 

(iii) The study of bottlenecks and constraints in the transfer of new 
farm technology. 

(iv) Impact of new technologies in agriculture and animal husbandry 
sector in India. 

After the opening remarks by the Convener, the first topic regarding 
forecasting of yield and estimation of losses was initiated by Dr. K.G. Aneja, 
Sh. R.K. Khosla, Sh. R.C. Jain and Miss Ranjana Agarwal. The other topics 
relating to the econometric models and study of the bottlenecks and constraints 
in the transmission of technology were initiated by Sh. K.S . Krishnan and 
Dr. R.K. Pandey. 

It was explained that losses of foodgrains take place a t the pre-harvest 
stage, harxesting stage and also at post-harvest stage-work has been in progress 
on studying the extent of losses in all the three stages at the IASRI. 

The list of the papers presented relating to (iii) and (iv) topics were as 
follows:-

1. Study of constraints in the transfer of new technology in 
agriculture. (R. K . Pandey). 

2. The impact of new farm technology in agriculture. (U.N. Dixit 
and R .K . Pandey). 

The details of the above mentioned papers are as given below :-

84 
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4 (a). l Study of Constraints in the Transfer of New Technology in 
Agriculture 

By 

R .K . Pandey, I.A.S.R.I., New Delhi. 

Keeping in view the fact that the modern agricultural technology intro
duced in the mid-sixties bas been found to be related to scale/contrary to the 
theoretical supposition that it is neutral to scale, the agricultural scientists are 
reported to be engaged in the task of developing and improving location 
specific technology so as to spread its benefits to all farmers (viz. small as 
well as large), this task involves the elimination of widely prevalent gaps 
between the maximum realised yields of agricultural crops in the country and 
the actual farmer's yields according to the state or national averages. In this 
context, the paper identifies three kinds of gaps and constraints coming in the 
way of achieving higher agricultural production viz . research gap, research
cum-management gap and extension gap. Evaluation of such constraints, as 
such, assumes importance and the paper points out that work to evaluate 
such constraints bas been undertaken by the l.A.S.R.I. during 1977-78 in 
selected operational research projects of I.C.A.R. and the methodology for 
evaluating these constraints is being developed. 

4 (a). 2 Tbe Impact of New Farm Technology in Agriculture 

By 

U .N. Dixit and R .K. Pandey, I.A .S.R .T. , New Delhi . 

The paper, as is evident, from its title deals with the impact of new 
agricultural technology introduced during the mid-sixties. The immediate 
impact bas been listed as the attainment of near self-sufficiency in food-grains 
production partly due to an extension of area under crops like wheat and rice 
but mainly due to a breakthrough in their yield rates with consequent disease 
in the country's dependence on food imports and release of scarce foreign 
exchange for developmental purposes. The change in cropping pattern entail
ing a substantia l increase in th e proportion of wheat production and a 
decrease in that of coarse-gra in s alongwith substitution of coarse-grains 
consumption of wheat in case of weaker sections has been mentioned 
as another impact of the new technology. Its introduction bas also lead to an 
unprecendented demand by the farmers for a variety of agricultural inputs far 
in excess of their supply. Another impact has been the growth of capitalist 
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farming as seen from the heavy agricultural investments by the class of large 
farmers who only have got the capacity to do so. The new technology on the 
other hand has not altogether sidetracked the need for institutional land 
reforms. Another impact has been increased labour employment with the 
use of new technology as seen from the results of a study on the subject 
recently conducted by I.A.S.R.I. in district Aligarh (U.P.). 
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Based on the discussions held during the session, the recommendations 
made were as follows :-

1. It was observed that the losses a t the pre-harvest stage were 
mainly due to pests and diseases. Work of estimation on such losses has been 
done only on paddy, wheat and maize. There is need to extend this 
work to other crops also . 

2. Regarding losses a t the harvest stage it was pointed out that relative
ly the losses due to employment of manual labour were much less as com
pared with the losses incurred with the use of mechanised harvestors. This 
obsesvation needs to be further probed. 

3. Regarding losses in storage, it was pointed out that the work bas 
been initiated to quantity the extent of losses. It was observed that the 
precise estimates of the losses are not available and they are sometime placed 
in the range of 5 to 50%. It was felt necessary that studies should be taken 
up to determine the extent of loss objectively at the various stages of disposal 
through which the harvested produce passes. This should include crop losses 
due to hail storm, excess of rains or failure of rains. Such studies would 
help in reducing such losses in future. 

4. Studies on forecasting of crops are being carried out by the IASRI 
a few selected crops at selected centres. It was pointed o ut that some biome
tric characters account for nearly 60% of the varia tion in crop yield. It was 
felt that such studies and also others for determination of crop weather 
relationship should be taken up in a number of homogeneous agroclimatic 
zones. In addi tion, it was mentioned that an integrated approach should be 
adopted whereby, the biometric observations, weather parameters and also 
the effects of pests and diseases could be simultaneously studied. For this 
various disciplines and institutes should collaborate. 

5. It was pointed out that some econometric models have been 
developed for optimisation of the resources on individual crops. It was felt 
that such studies should be extended to group11 of crops so that in future it 
should be possible to evolve models for optimum cropping pattern for the 
villages, blocks, districts and also the States. 

6. It was felt tha t the st udies on determination of the various cons
traints in the transmission of technology should be undertaken in diverse 
conditions including the tribal areas and also the small farmers . This may 
help provide suggestions for remedial measures to be taken in future. Such 
studies should be undertaken in collaboration with the Extension agencies. 
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TECHNICAL SESSION-IV(B) 

Livestock and Fisheries 

The following topics were discussed during the session :-

(i) Large scale surveys on livestock (including poultry) numbers and 
livestock products. 

(ii) Availability and estimation of fish catch and experimental studies 
(both marine and inland). 

(iii) Sample surveys for estimation of livestock number and livestock 
products. 

(iv) Present status of surveys on fisheries. 

(v) Integrated rural development programme -Role of statistics in 
development of marine and inland fisheries. 

The convener, Dr. B.B.P.S. Goel, briefly outlined the topics to be dis
cussed and thf'ir scope and coverage and invited the participants for presenting 
their papers. After presentation of every paper comments were invited from 
the participants which was followed by a detailed discussion on that topic. 
The list of the papers presented relating the above mentioned topics were as 
follows : 

1. Sample surveys for estimation of livestock products. (B.B.P.S. 
Goel, J.S. Maini and J .P. Goyal). 

2. Role of agricultural statistics research in Sixth Five Year Plan 
with special reference to Integrated Rural Development Pro
gramme and Animal Husbandry Programme in Madhya Pradesh
(G.S . Tiwari). 

3. Sample Surveys for estimation of Fish Production from Inland 
resources. (Padam Singh, S.K. Raheja and Pranesh Kumar). 

4. Integrated Rural Development Programme- Role of Statistics 
in Development of Marine and Inland Fisheries. 
(S. G . Nemavarkar). 

5. A short note on plan of work on fisheries. 
(J.C. Bose and S.K. Mitra). 

The details of the papers are as given below :-
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4 (b). 1 Sample Survey for Estimation of Livestock Products 

By 

B.B.P.S . Goel, J.S . Maini and J .P. Goyal, I.A.S.R.l., New Delhi. 

During the second and third five year plan periods, Indian Agricultural 
Statistics Research Institute carried out a number of pilot sample surveys for 
developing a suitable sampling methodology for estimation of annual output 
of principal livestock products viz. milk. eggs, wool and meat. One of the 

limitations of the techniques developed was that the changes in the annual 

output of these products during the plan period could not be estimated unless 
these surveys were repeated every year on each of the products. It being a 
costly and time consuming affair, a need was felt to develop an integrated 
sampling technique for simultaneous estimation of these products through one 
single survey conducted each year. With this objective in view, two pilot 
surveys, one in Northern Region during 1969-72 and the other in Andhra 
Pradesh during 1971-74 were carried out. The design adopted was one of 
stratified multi-stage random sampling where a fraction of the primary 
sampling units in the sample was matched over all the 9 seasons in three 
consecutive years, these surveys demonstrated the feasibility of estima ting 
simultaneously the production of all the principal livestock products through 
a single survey. The estimates of number and production were obtained with 
a fairly high degree of precision in both the regions. 

The scope of the pilot sample survey on livestock products was extended 
for evolvi ng a suitable sampling techniques for (i) estimation of production of 
hides and skins and (ii) estimation of number of pigs slaughtered in rural areas 
and to study the attendant swine practices -and socio-economic conditions of 
fa.-mers rearing pigs. 

In o rder to evolve a suitable sampling technique for estimation of pro
duct ion of hides and skins, a pilot sample survey was conducted in the 
districts of Amritsar. Jullundur, Ludhiana and Ferozepur of Punjab State 
during I 974-76. The sampling design adopted was one of stratified two 
stage random sampling. The estimates of number of hides and skins 
were obtained with high degree of precision. However before finalizing the 
appropriate sampling technique, it is proposed to carryout similar investiga
tions in few more districts of different states during the sixth plan period. 

For evolving a suitable sampling technique for estimation of number of 
pigs slaughtered, a pilot sample survey is being carried out in the districts of 
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Aligharh and Alla habad of U.P. a nd similar wrveys are proposed in one district 
each of the sta tes of Assam, Bihar and Karnataka during the sixth plan period. 

Since it is convenient to obtain data on milk production by enquiry than 
to obtain by actual weighment, a pilot sample survey is proposed to be con
ducted in a few districts to examine the possibility of replacing the method of 
weighment by the method of enquiry either partly or wholly without affecting 
the reliability of data and precision of the estimate of production during the 
plan period . 

The sampling techniques available for ·estimation of livestock products 
a re suitable for collecting data with the help of whole time staff, but the most 
important requirement of any statistical methodology to be use-d on regular 
basis is that it should be possible to collect the basic data utilizing the existing 
field agency of the department concerned. In order to modify the existing 
sampling technique. to meet this requirement pilot sample survey are proposed 
to be under taken in a few selected district for estimation of livestock products 
on the basis of data collected as a part of the normal work of the field agency 
of animal husbandry departments of different states during tne sixth plan 
period. 

4{b). 2 Role of Agricultural Statistics Research in Sixth Five Year Plan 
with Special Reference to Integrated Rural Development Program

me of Animal Husbandry Sector in Madhya Pradesh 

By 

G .S. Tiwari, Chief Statistical Officer, D .V.S.M.P., Bhopal. 

Madhya Pradesh known for its vastness occupies its place in the heart of 
the country. It has 417 lakhs population spread over to 76914 villages, 249 
towns and 11 cities . 83.7% of state population is living in the rural areas. 
There are 6423117 house holds in the State. Agricultural labourers of the 
State constitute 26.31 % of the total population. The land holdings in the 
state less than 3 hac1 ares is 60.4% where as the area under these holdings 
comes to 16.9 % or.ly. 

In view of small landholdings and the dependt:tJce on vagaries of weather 
under different climatic conditions, the farmers livelihood need to be supple
mented by Animal Husbandry Programme. It aims to enhance their 1ncome 
by providing them necessary assistance for keeping milch animals, poultry 
birds and sheep etc. 
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It is proposed to provide the assistance to about 12,000 small and 
marginal farmers with the expenditure of approximately Rs. 56 lakhs annu
ally in the State. To speed up the upliftment of small and marginal farmers 
and agriculture labourers it appears to be of great importance that time bound 
programme may be implemented. To achieve these objectives there is no 
other go except to have first of all the detailed study of the present condi
tions, and the available infrastructure so as to formulate the realistic develop
ment plans. 

Agricultural Statistician bas to play a vital role by making available de
tailed information of day today activities/programmes, allied project and 
schemes in order to do realistic assessment. 

In the context of rolling plan, it is more essential to have a continued 
watch on current trends, systematic observations of technical economics and 
social data and adjustments of programmes in the light of new requirements. 

It needs no emphasis that statisticians have to deal not only the actuali
ties but trend as well have to indicate through the planned studies not only 
what bas been done what should be attempted in proper and scientific ways 
which can save wasteful expenditure in implementation of the developmental 
schemes. Thus the study of the following aspects will be of immense use be
fore launching the Integrated Rural Development Programme with special 
reference to Animal Husbandry Sector. 

1. Suitability of area for cattle, poultry and sheep programme. 

2: Availability of improved milch cattle, poultry birds and sheep 
potentiality of their supply from state originated resources. 

3. Eligibility of persons for receiving assistance. 

4. Marketing facility for disposing of livestock products and by-pro
ducts thereby. 

5. Aptitude for adopting these programmes. 

6. Existing infrastructure for providing necessary technical inputs to 
the beneficiaries. 

7. It will not be out of point to mention here that a continuous 
appraisal of these programmes will serve a great deal to achieve 
the objectives. The study o~ the following points is proposed. 
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Timely availability of monetary assistance. 

Obtaining quality animals and birds etc. 

Availability of the feed and fooder of required standard. 

Timely veterinary aid. 

Proper and timely follow up of Animal Husbandry Programmes 
and their extension work. 

Missionery zeal to implement the programme. 

It has been the experience in the past, that the various development 
schemes have been implemented for few years and then controversy has 
arisen regarding magnitude of their impacts on the Rural Masses. It is 
suggested that the arrangement for evaluating the schemes with special refe
rence to raising economic conditions of the Rural Masses may be made and 
the timely results should be made available for improving the working of 
schemes in order to achieve the goal of improving the lots of the Rural 
Masses. 

4 (b). 3 Sample Surveys for Estimation of Fish Production from Inland 
Resources 

By 

Padam Singh, S.K. Raheja and Pranesh Kumar, I.A.S.R.I., New 
Delhi and K.K. Ghosh, C .I.F.R.I., Barrackpore {W.B.). 

India produces half of the sea food production from the Indian zone 
and occupies the 7th position among the leading fish producing countries of 
the world. The total fish production in India is about 2.2 million tonnes, 
out of which 1.2 million tonnes is from sea (marine resources) and the rest 
from inland waters. 

The need for comprehensive and reliable fisheries statistics for formu
lating fishery development programme and for estimating the national income 
is well recognised. The Central Marine Fisheries Research Institute supplies 

the estimates of fish production from marine resources on a regular basis. 
These estimates are based on the sampling design developed on the basis of a 
number of pilot sample surveys conducted in various coastal regions. One 
such surveys was conducted by this Tnstitute in Malabar Coast during 1950. 

The state-wise inland fish production estimates are provided by the states, 
based on marketing figures and personal judgement. No standardised sampl-
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ing technique is available so far for estimating the fish production from Inland 
resources. The Indian Statistical Institute attempted the first survey during 
1960-61 in West Bengal for estimating the catch of Inland fish from ponds and 
tanks. During 1963, the Indian Statistical Institute under took a survey to 
explore the feasibility of collection of data on inland fish catch. But due to 
difficulties experienced by in-vestigators in accompanying fishermen, the survey 

was abandoned. The Indian Statistical Institute carried out another survey 
in some parts of West Bengal to estimate the fish catch from ponds and tanks 
in which only the interview method was used. The National Sample Survey 
Organisation conducted survey during 1962-63 in 3 districts of Orissa covering 
tanks, ponds and swamps in which the technical programme of the survey 
was prepared by I.A.S.R.I. The estimates obtained in this survey were too 
low in comparison to the estimates based on interview method. The latest 
attempt in this line was that made by the National Sample Survey Organi
sation during 1973- 75 in which a pilot survey was conducted in 3 districts of 
West Bengal, Tamil Nadu and Andhra Pradesh. In this survey, data were 
collected by enquiry method only and rivers were also included. However, 
a suitable technique for the purpose of estimating the total catch of inland 
fish is still not avai iable. There is thus a need of conducting methodological 
sampling invest igations at pilot level for the estimation of total catch of inland 

fish. 

The India n Agricultural Statistics Research Institute in collaboration 
with the Central Inl and Fisheries Resea rch Institute, Barrackpore has pro
posed a pilot sample survey for estimating the resources and catch of fish in 
some of the regions of West Bengal and Orissa. The broad objectives of this 
survey a1e : 

(i) to evolve a suitable sampling methodology for the estimation of (a) 
resources of inland fish and (b) total catch of inland fish, and (ii) to study the 
prevailing practices of pisciculture. 

For estimating the extent of various resources of inland fisheries, 10 
clusters of four villages each will be selected randomly from each district. In 
the selected cluster, the informa tion regarding the type of water resources, 
their are etc. will be collected. This information will serve as a frame for 
the selection of resources in collecting further information on the catch of 
fish. All these water resources will be classified under 3 main strata. 

(i) Resources which yield fish round the year. 
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(ii) Resources having limited number of days of exploitation of 2 
to 4 days stretch with higher concentration during March to 
July. 

(iii) Reso urces yielding fish during and after monsoon season . 

Two water units of each type available in the selected clusters of villages 
will be further selected randomly for collecting detailed information on the 
catch of fish by physical observation. Nearly 10% of other units are also 
to be covered by enquiry/ physical observation which ever is possible in each 
cluster. 

For the information on riverine water units, the method suggested by 
CIFRI will be used with suitable modifications. 

4 (b). 4 Integrated Rural Development Programme-Role of Statistics in 
Development of Marine and Inland Fisheries 

By 

S. G. Nemavarkar, Statistical Officer, Deptt. of Fisheries, 
Bombay. 

Marine fisheries located in rural areas of Maharashtra State provide 
excellent scope for the development programmes of the state. 

The data on marine fish is being collected on scientific basis by the State 
Fisheries Department since 1958. Catch statistics provides a knowledge of 
fish ing season and helps the government to plan its strategy for loan recov
eries. Besides Catch Statistics, the other statistics like trade statistics, 
price data, statistics of mechanization of boats, statistics rel ating to fisher
men population etc. a lso help the government in formulating its development 
programmes. 

A survey to study economic stability of different fishing operations 
was conducted during 1969-70 to 1976-77. The data on boat economics was 
found useful in determining the norms of fish production which are help
ful in knowing the production levels at which a particular fishery is econo
mical. 

Inland water resources viz. rivers, ponds, Jakes etc. provide a potential 
of developing fresh water fisheries and are excellent sources of revenue but 
being scattered any reliable statistics such as statistics of fish production, 
data on prices, reservoir, ponds etc. is difficult to obtain . The department bas 



96 

conducted pilot surveys for estimating inland fish production . The Directorate 
of Economics and Statistics has also conducted a survey of imputs and outputs 
of Inland fishing in 1977. The department is also undertaking a number of 
schemes for development of inland fisheries. 

4 (b). 5 A Short Note on Plan of Work on Fisheries 

By 

J. C. Bose and S. K. Mitra, Directorate of Fisheries, Bihar, 
Patna. 

Despite growing stress on development of inland fisheries in Bihar State 

the yield has not increased much. Attention is required for the development 
of marketing facilities and organisations of fish farmers in such a way that it 
can create self employment. For increasi g the production and employment 
effective planning on scientific basis is essential. For this purpose basic, in
tensive and reliable statistics on estimate of water resources and their pro
duction capacity, per capita availability and requirement of fish , market for 
and fluctuations of prices of fish, socio economic conditions of farmers engaged 
in fishing etc. are needed. Then data are not available because only a small 
statistical cell started functioning in the State Fisheries Deptt. in 1977 only. 
Considering the importance of statistics in development the statistical unit 
needs to be strengthened adequately at the Head Quarter and at the Field 

level. 
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Based on the discussions held during the session, the recommendations 
made were as follows :-

I. Besides bides and skins and pigs the scope of pilot sample surveys for 
estimation of livestock products being carried out by IASRI should be extend
ed so as to cover other livestock products such as hair and bristle and by-pro
ducts of mil k and of those coming out of slaughter houses, 

2. The sampling methodology for estimation of livestock products viz., 
milk, wool, eggs and meat has been deve1oped for providing estimates of pro
duction at the State level only. In the context of integrated rural develop
ment it is necessary that methodology should be developed to provide such 
estimates at the district and block levels. 

3. The available sampling methodology for estimation of livestock pro
ducts essentially requires collection of basic data through ad-hoc field staff. 
Since such methodology is to be ultimately used by the Animal Husbandry 
Departments in the States, it is necessary that this should fit into the day to 
day working of these departments and basic data obtained through their nor
mal field agency. Pilot studies should be undertaken by IASRI to modify the 

available methodology to meet this requirements. This requirement should 
also be kept in view in the future research programmes for estimation of live
stock products. Such studies will also help in substantially reducing the cost 

of conducting sample surveys on livestock products. 

4. Bench-mark surveys under the guidance of IASRI should be carried 
o ut in areas where important animal husbandry development programes have 
been initiated recently or proposed to be initiated soon so that objective 
assessment of such developmental measures may be possible. 

5. The available statistics on inland fisheries in various sta tes are highly 
inadequate, primarily due to lack of statistical personnel in the fisheries 
departments. The statistical cells in these departments should be suitably 
strengthened on the lines suggested by NCA so that collection and compilation 
of statistical data on fisheries can be organised in a systematic manner to meet 
the research needs. 

6. A suitable sampling methodology should be developed at the earliest 
for estimating the production of inland fish. The pilot sample surveys planned 
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for this purpose jointly by IASRI and CIFRI in West Bengal and Orissa 
should also be extended to other important States like Assam, Bihar and 
Maharashtra. 

7. It was felt that the sampling methodology for estimation of marine 
fish catch developed about two decades ago needs to be looked into keeping 
in view the recent developments in fishery technology and sample survey 
techniques. 
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TECHNICAL SESSION - V 

Statistics Needed for Area Planning, Data Processing and 

Information System 

The Convener, Dr. Daroga Singh, introduced the main topic of the Con
ference i.e. role of agricultural statistics research in Sixth Five Year Plan with 
special reference to integrated rur11l development programme with respect to 
agriculture, forestry, livestock and fisheries. 

He emphasized the role of statistics in area planning and integrated rural 
development. He observed that a comprehensive data base is essential for 
proper planning in agricultural sectors. Agricultural Statisticians working in 
various research organisations and Governments should work on the problems 
related to the development of agriculture and for the betterment of living in 
rural areas. After a brief introduction of the topic, he invited the pa rticipants 
to present their papers. The list of the papers presented during the session are 

as follows :-

1. Agricultura l field experiments information system. 
(P. N. Bhargava, K . S. Krishn an and M . P. Saxena). 

2. Effective use of data processing equipments installed at IASR• by the 
agricultural research workers of the country. 
(S. S. Pillai and S. N. Mathur) . 

3. Role of agricultural statistics research in Sixth Five Year Plan wi th 
special reference to Integrated Rural Development Programme. 
(P. U. Surendran). 

4. N ote on the proposed scheme to be implemented by the Integrated Rural 
Development Programme under the 6th Five Year Plan-Assam. 
(L. K . Sarmah). 

5. Role of Agricultural Statistics Research in 6th Five Year Plan with special 
reference to Integra ted Rural Development Programme. 
(B. G . Sapate) . 

6. Role of Agricultural Research Statistics in Integrated Rural Development. 
(B. C. Sasmal). 

7. Statistical manpower requirements for Animal and Agricultural Sciences 
Research . 
(K. C. Raut) . 
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8. Strategy and Objectives of Development of Rural Areas. 
(S. K . Gupta) 

9. Potato in Integrated Rural Development Programme. 
(V. P. Malhotra). 

The details of the above mentioned papers are as given below ; 

5.1 Agricultural Field ExperiJDents InforJDation SysteJD 

By 

P. N. Bhargava, K. S. Krishn;o.n and M. P. Saksena, I.A.S.R.I., New Delhi, 

The need for information on different aspects has been increasing during 
the recent past at all levels. This is mainly because of the demand for develop
ing new systems for providing efficient and optimal utilisation of the available 
resources. For the availability of information to users, an efficient system based 
on up-to-date data are being developed under different disciplines. Basically, 
under any system the time-lag between data collected and its supply should not· 
be too wide, since there is always risk of its being becoming out-dated and 
obsolete in the present fa st developing technology in all disciplines of life. 

In order to meet the requirments of complete information for proper 
decision making at various levels, a suitable system has to be developed for 

keeping the informant aware of the type of information. This not only 
involves the development and establishment of a comprehensive information 
system but the speed with which the information can be supplied. The 
information system can be used in a variety of ways to perform numerous 
functions. These functions can vary both in scope and complexity, Current 
and accurate information is essential for the effective operation of the system. 
Therefore, it is necessary to have means of collecting, organizing, storing, corr
ecting the data, extracting and distributing the information. The Agricultural 
Field Experiments Information System is thus, a meams of supplying the requi
site information to agricultural scientists engaged in carrying out investigations 
on various aspects of agricultural development. The development and establish
ment of a comprehensive information system catering adequately and appropri
ately to the need of users engaged in the varions activities of agricultural plan
ning, research and development is, therefore, absolutely essential. Keeping the 
requirements of agricultural scientists and other user agencies in view, the 
Institute has proposed to develop an Agricultural Field Experments Information 
System which aims at systematic collection of records of past and current 
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experiments with arrangements for supply to the users of accurate and relevant 

information tailored to their needs and requirements in an understandable and 

brief form. 

In order to develop this System, the existing major project of the 
Institute, namely, National Index of Agricultural Field Experiments which was 
initiated in 1955 would be suitably modified and augmented by re-organising 
the staff structure to meet the requirements of the System. The needs of the 
users and type of the queries that the System may have to answer are being 
carefully sorted out so as t o fully meet the requirements of varied aspects of 
interest. Modern computer technology has provided a solution for storing of 
huge experimental data. In order to computerise the data, a suitable method 
of data preparation will be developed . The suitable system of recording, 
accessibility and retrieval of information as and when required by the user is 
being developed. A manual will be brought out periodically for the benefit of 

research workers which would provide the type of experiments conducted on 
.different crops at the agricultural research st ations spread over the entire coun
try a nd available in the Institute. 

5.2 Data Processing facilities at the lndiaq Agricultural Statistics 
Research Institute 

By 

S. S. Pillai and S. N. Mathur, I.A.S.R.I., New Del hi . 

In this paper the authors gave details of the facilities provided by 
I.A.S.R.l. in processing of agricultural research data, as well as the progress of 
work done in regard to development of data basis. Some important Programs 
avai lable in the Software Library of the Computer Centre are given in the 
appendix. 
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Appendix 

1. Author : S. S. Pillai 

1.1 Retrieval from AGRIS data base tape. 

1.2 Program to generate random numbers uniformly distributed between 

0 and 1. 

1.3 Generate normally distributed random variables with known mean and 

standard deviation. 

1.4 Draw simple random samples of size n from a population of size N. 

1.5 Draw a pair of random variables X, Y from a bivariate normal distribu
tion with kn0wn mean, standard deviations and coefficient of correlation. 

1.6 Arrange N pumbers at random. 

1.7 Prepare rendomised block layout with given parameters. 

1.8 Prepare a "random" lay out of a latin square with given parameter. 

1.9 To draw a p p sample of size n from a population of size N. 

1.10 General program for multiplication of matrices with provision for trans
posing the matrices before multiplication. 

1.11 Programs for drawing pie diagrams and histograms. 

1.1 2 Analysis of data collected from a split-plot design. 

2. 

2.1 

2.2 

2.3 

2.4 

2.5 

2 .6 

2.7 

2.8 

Author : S. N . Mathur 

Analysis of multiple lattice design and repeated lattice design. 

Construction of B.I.B. Design, through Initial Block Solutions. 

Estimation of components of variation for a full diallel cross having 
reciprocal crosses identical to F1 'S (Hayman' s-1954) 

Analysis of variance for direct and reciprocal crosses. 

Estimation of general and specific combining ability parents , one set 
ofF/Sand reciprocal F1 'S (Griffing' s-1956). 

Estimation of general and specific combining ability-parents and one set 
of F 1 'S (Griffing' s-1956). 

Analysis of biparental progenies. 

Analysis of R.B.D. with covariance. 
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3: Author : 0. P. Datta 

3.1 General program for least square analysis of data matrix Size upto 50x50 
with data having no interactions-complete with S. E. and Duucan1s 
Multiple range test. Fixed effects-15, Max. No. of characters= 20, Max. 
No. of Regressions = 6. 

3.2 General program for least square analysis of data ~ Matrix size upto 
80x80 with-out Interaction Model. Complete with S. E. Max. No. of 
Effects= 15, Max No. of charactors=20 and Max. No. of Regression = 6. 

3.3 General purpose program for doing least-square analysis on data having 
fixed effects= 15, Max. No. of interactions=10, Max. No. of characters 
=20, Max. regressions=.6 and Matrix-size upto 80x80. 

3.4 General program for correction of data with least square constants and 
to create a disk file for doing analysis on corrected data. 

3.5 General program for doing Half-Sib heritability with Phenotypic, Geno
typic and Environmental correlations upto 30 characters. 

3.6 General program for doing heritability by Full-Sib Method with Geno
typic and Phenotypic correlations. 

3.7 General program for D 2-Statistics upto 30 characters. 

3.8 Program for doing SIRE-DAUCHTER Evalauation studies on animal 
breeding data. 

3.9 General program for water-soil Budgeting in different soil profiles depend
ing on Rainfall data and Potential Evaporation. 

3.10 Program for estimating the stability parameters by Perkin's and Jink's 

model. 

3.11 Program for estimating the stability parameters by Eberhart and Russal 

Model. 

3.12 Program for estimating the stability parameter by Freeman's Perkin's 

Model. 

3.13 Program for estimating the stability parameters by WRIKE-1962 Model. 

3.14 General program for doing Path-analysis and genotypic, Phenotypic and 
environmental correlations. 

3. 15 General program for Multiple-regression analysis. 
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3.16 General program for calculating Means, C. V. and S. D of animal 
breeding data. 

3.17 General program for calculating correlations for characters with un
equal observations. 

4. Author : S. P. Doshi 

4.1 A package program for ANOVA (RBD), Combining Ability Analysis 
(Griffin's methods I and II) and Hayman (1954) Diallel Analysis. 

4.2 A package program for V AR/COV (RBD) D 2-Analysis, Wilks 
cannonical roots & vectors, geno./Pheno. correlations, Path 
Discriminent function. 

4.3 Line X Tester Analysis without parents, with pooling over years. 

criteria; 
Analysis, 

4.4 Components of Means, Scaling Tests, Heteriosis and allied parameters 
(Hayman 1956) P, F1, F2, BC1 and BC2 populations. 

4.5 Heteriosis and I~-breeding depression for Diallel data. 

4.6 Combined ANOV A for P, Fx. F2, BC1 and BC2 populations. 

4.7 Heteriosis and Inbreeding depression for line X Tester data. 

4.8 A package program for V AR/COV in one way classification (NON
orthogonal) data, D2-Analysis, Wilk's Cricterica Cannonical roots & 
vectors, Geno/Pehno Corr. Path-Analysis, Discriminent function and 
Selection Index (Smith's method-without restrictions). 

4.9 Line X Tester Analysis with Parents. 

4.10 Generlized Analysis of Diallel crosses involving Parental Heterozygosity. 

4.11 Partial D iallel Analysis. 

4.12 Analysis of Double cross Hybrids-quadriallel Analysis. 

4.13 Analysis in North Carolina Design I. 

4.14 Analysis in Bi-parental population. 

4.15 Analysis for Tripple test crosses and estimation of components of vari
ances, Test of Epistasis. 

4.16 Joint Scaling tests (Gavelli 1952) for Additive Dominance, Digenic and 
Trigenic interactions Model for upto 10 parameters from 14 generations. 
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4. 17 Stability parameters analysis-Eberhart, Russe; and Perkin's-Jink's models. 

4.18 Subroutine for Latent roots and vectors for Symmtric Matrix (Stop-wise 
process). 

4.19 Subroutine for latent roots and vectors for Symmetric matrix Jacobis 
method). 

4.20 Subroutine for Latent roots and vectors for Non Symmetric matrix. 

4.21 Subroutine for Determinent and Inverse of a matrix. 

4.22 Main PGM for Latent roots and vectors and Principal components. 

4.23 Factor Analysis by Principal components method. 

4.24 Factor Analysis by maximum-Likelihood estimates method. 

4.25 Main PGM for determinent and Invers.e of a matrix. 

4.26 Main program for Inverse of large matrices by Partitioning. 

4.27 Canonical correlation and vectors. 

4.28 Fisher's Discriminent function and Hotelling's P. 

4.29 Multiple Discriminent Analysis and allied tests. 

4.30 'Pain-wise simple correlations over different variables. 

4.31 Flasher's Response curve analysis for crop-weather data. 

4.32 Multiple regression analysis-by least square appruach. 

4.33 Multiple regression Analysis by cononical approach. 

4.34 Ster--wise regression Analysis (E.ffroymson's Technique). 

5. At.thor : Mahesh Kumar 

5.1 Analysis of variance for a randomised block design. 

5,2 Analysis of variance fop-a factorial design with interaction for two factors. 

5.3 Analysis of variance for a factorial design with interaction for three 

factors. 

5.4 Analysis of variance for factorial design with interaction for four-five 
factors. 

5.5 Analysis of variance for a factorial design with interaction for five fae tors. 
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5.6 Analysis of variance for a Split plot design having main plots and sub 
plots. 

5. 7 Analysis of variance for a Split plot design having main plots two 
factors and sub-plots one factor. 

5.8 Analysis of variance for a Split plot Design having main plot one factor 
and sub plots two factors. 

5.9 Analysis of variance for split plot having main plot one factor and sub 

plot one factor. 

5.10 Analysis of variance for split-plot having main plot two factors and sub

plot two factors. 

5.11 Analysis of variance for split plot having main plot one factor and sub 
plot three factors. 

5.12 Analysis of variance for 33 Factorial with 2 replications and partial con

founding, 

5.13 Analysis of variance for 33 factorial with 3 replications and partial con

founding. 

5.14 Analysis of variance for 33 factorial with 4 replications and total con-
founding. 

5.15 Analysis of variance for 34 factorial confounded in 9 plots per block. 

5.16 Analysis of variance for 4x3x2 factorial with confounding. 

5.17 Analysis of variance for 3x3x2 factorial having 6 plots per block in 4 
replications with confounding. 

5.18 Analysis of variance for simple lattice square design . 

5.19 Testing of Homogenity for standard errors. 

5.20 Calculation of chi-square. 

5.21 Calculation of Bl> B2, rtJ r2 with standard errors. 

5.22 Generation for frequency tables for ungrouped data. 

5.23 Analysis of variance for compact family block design. 

5.24 Analysis of variance for augmented RBD. 

5.25 Analysis of variance for response curve. 
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5.26 Fitting of multiple regression equations. 

5.27 Calculation of correlation matrix for a number of characters. 

5.28 Analysis of variance covariance for RBD with calculation of Genotypic, 
Phenotypic variance and covariance and path co-efficients. 

5.29 Calculation of means, S.E. and coefficient of variation. 

5.30 Analysis of variance an experiment, having zones, blocks villages and 
treatments of Agronomic Project. 

6. Author : D. K. Aggarwal 

6.1 Analysis of variance of North Carolina design 2 for F3 generation. 

6.2 Analysis of variance of North carolina design 3. 

6.3 Analysis of variance of F 3 generation progeny. 

6.4 Analysis of North Carolina design 2. 

6.5 Analysis of Tripple Test Cross. 

6.6 Sorting of arrays in ascending or descending order. 

6.7 Subroutine to plot the points in a graphical manner. 

7. Author: D. C. Pant 

7.1 Completely Randomised Design. 

7.2 Randomised Block Design. 

7.3 Randomised Block Design (all characters on one card). 

7.4 Latin Squar:> Design. 

7.5 Split plot Design, 

7.6 Paired - t test. 

7.7 Chi-Square Test. 

7.8 Startified Random Sampling. 

7.9 Formation of frequency table. 

7.10 SORTING in ascending and descending order. 

7.11 To findout AM, GM, HM, and median. 

~· 
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7.12 

7.13 

8. 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 
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Subroutine to find out sum of factorials of n natura) numbers. 

Function sub programm to find out the values of polynomials. 

Author : K. C. Gupta 

Least square analysis with regression and without regression. 

Calculation of repeatability estimates with S.E. 

Calculation of mean, s.d. and c.v. etc. 

Calculations of rank correlations. 

Paired comparison method for lactation milk yield. 

Calculations of % mortality, % cullings and % incidence of diseases 
among animals. 

Author: P. K. Jain 

9.1 Heritability estimates with S.E. by Half-Sib Method with Geno, Pheno and 
environmental correlations and their S-E. with ANOVA TABLE. r 

9.2 Heritability estimate with S.E. due to sire component, Dam component 
and (SIRE+ DAM) component with geno, environmental Correlation due 
to these components+ Pheno correlation with ANOV A TABLE. 

3.3 Heritability estimate by Intra SIRE Regression Method wirh geno; pheno 
correlation. 

9.4 Calculates Persistency indices. 

9.5 Analysis of Non-orthogonal Data for SINGLE Effect. 

9.6 SIRE Evaluation . 

9.7 Calculates Linear, Compound and exponential growth rates. 
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5 .3 Role of Agricultural Statistics R esearch in Sixth Five Year Plan 
with Special Reference to Integrated Rural Development Plan. 

By 
P. u. Surendran, College of Veterinary and Animal Sciences, Mannuthy, Trichur, 

Kerala. 

During the Sixth Five Year Plan, main concern of agricultural statistics 
research should be (1) up-datin g production (2) abridging gaps in information 
(3) exchange of information {4) suggesting alternative strategies for increasing 
absorption of labour in agriculture (5) better uti lization of existing data. and 

( f: ) basic research. 

A good lot of figures currently quoted with authority are obsolete by 
several years. It is believed that the average annual milk yield of an Indian 
cow is 157 kg and that of a buffalo is 504 kg. These were true in 1970; but 
to quote them in 1978 is to ignore the developmental measures of the last 
eight years. With almost an air of authenticity the annual production of milk 
in the country is reported as 23 million tonnes andfcapita availability of milk 
as 110 gm. These statements were true in 1969 but not so now. During the 
last one decade per capita availability of milk in Kerala continued to be repor

ted as 55 gm while in many places farmers complain of lack of facilities for 
marketing milk. Examples of similar nature could be multipl ied. A determined 
attempt during the Sixth Five Year Plan is therefore needed for up-dating 
tbe production figures in agriculture. 

Artificial insemination of exotic semen was in vogue in Kerala during 
the last thirty years. Yet we are in the dark as to the proportion of cross
bred an imals in tb.e state and their contribution to the annual prod uction of 
milk. In the same way we have no valid estimates of annual production of 
meat, hoofs, hides, horns etc. in the state . Even the estimate of annual product
ion of eggs in the state canno t be said to be realistic. Census figures also 
cannot escape scrutiny. In a recent sample survey conducted by the author 
in a taluk it was found that the proportion of exotic fowls was 22% whereas 
the corresponding census figures for the area was 51.46% . Such gaps in agri
cultural statistics need to be abridged during the Sixth Five Year Plan through 
carefully planned sample surveys in which the states and their agricultural 
universities collaborate to reduce expenditure. 

Lack of free flow of staListical information between the agencies interested 
in it is quite conspicuous today. There is no live exchange of statistical infor
mation between states, between agricultural univer~ ities and between a state 

l.. 
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and its own agricultural universities. Achievements of a State or an Agricul
tural University would be a source of inspiratiou for others to emulate the 
same. A machinery for this purpose should be created without any delay. 

Increase in agricultural prod uction has been achieved through the intro
duction of H.Y.V., increase in irrigated areas, increase in the utilization of 
synthetic fertilizers etc. However increase in agricultural production did not 
result in a commensurate increase in the employment of labour. Agriculture 
being our largest industry, an increase in its employment potential would help to 
solve the problem of under employment and unemployment to a large extent. A 
more scientifi~ planning of experiment may achieve this end without affecting 
the interest of the farmer. 

In the coming years an attempt should be made to better utilize the data 
accumulated over the past years. For instance data from many agricultural 
experiments could be used for suggesting optimum plot sizes with regard to a 
number of crops. They could a lso be used for studying different growth para
meters. In short they can be used for purposes of projection or fl!turology 
studies. The programmes indicated above would need strong support from 
basic research in statistics. The specific area which require to be emphasised 
are sampling, design of experiments, inference, functional models and linear 
programming. Agricultural Universities should be equipped for research in 
these related topics. 

5.4 Note on the Proposed Schem.e to be Implemented by the Integra

ted Rural D evelopment Program.me under the 6th Five Year Plan

Assam. 

By 

L. K. Sarmah, Directorate of Agriculture, A ssam, Gauhati. 

The Integrated Rura l Development Programme in Assam is proposed to 
be introduced in the district of Kamrup under the 6th Five Year Plan with the 
following Schemes. 

1. Private Irrigation :- The scheme is intended for construction of 
shallow tube-wells and lift points by farmers with institutional 
finance, at subsidized rate. The proposed number of such irrigation 
unit is 2700 and t he total estimated cost on subsidy will be Rs. 56.7 
lakhs. The program me will be completed in phased bas is within 
3 years. 

2. Agriculture - Development of pineapple cultivation :-
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The scheme will benefit 50 selected farmers in suitable area 
of the district. Each selected farmer will be provided Bank Credit 
for the cost of suckers, fert ilizer and fencing etc. required for 1 

Bigha and the IRDP will provide subsidy at 33 1/3 percent of the 
cost which is estimated at Rs. 2268/- per unit. 

3. Dairy Development : One unit consisting of 3 local cows will be 
provided to each of the 100 selected landless farmers. The total 
cost per unit will be Rs. 2840/- which will be provided by Bank and 
the IRDP will provide subsidy at 33%. The concerned department 
will provide medical and artificial insemination facilities. 

4. Bullock Supply :- 50 number of needy farmers will be selected and 
they will be provided Bank Credit of Rs. 1200/- being the cost of 
a pair of bullock. The IRDP will provide subsidy at the rate of 
33 1/3% of the cost .. 

5. Goat K eeping :-One unit consisting of 1 exotic buck and 5 She-Goats 
will be supplied to 50 selected landless farmers. The cost per unit 
will be about Rs. 1300/- which will be financed by Bank and IRDP 
will bear 33 1/3% of this cost as subsidy. 

6. Development of Bell-metal Industry : - Manufacture of Bell-metal 
ware in an indegenous industry of Kamrup district. But this indus
try is suffering from lack of finance. The IRDP is proposing to 
select 50 groups of skilled workers for providing finance from Bank 
with 33 1/3% subsidy against the cost of scraps and fuel. Accord
ing to the capacity of a group, the cost on scraps and fuel per group
will be about Rs. 12000/-

7. Bee-Keeping :-In order to supplement the income of landless farmer, 
Bee-keeping industry is in tended to be introduced to 150 landless 
farmers. One unit consisting of 10 bee-boxes is proposed to be 
supplied to each selected former. The total cost of one unit will be 
Rs. 900/- and 33 1/3% percent of it will be provided by IRDP and 
the balance amount will be provided by Bank. 

In addition of the above schemes, domestic fishery is also 
intended to be introduced on the same line. 

5 .5 Role of Agricultural Statistics Research in Sixth Five Year Plan 

with Special Reference to Integrated Rural Development Progra
mme 

By 
B. G. Sapate, Deptt. of Agricultu ral Economics and Statistics, Punjabro 
Krishi Vidyapeeth, Akola. 
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"The 'man ' based Integrated Rural Development Programme launched 
by Govt. of India which centres around the rural poor aims at improving their 
standard of living by way of transfer of Science and Technology to rural areas 
and making optimum use of existing local resources. The objective of this 
paper is to identify the areas and problems where research in Agricultural 
Statistics can have any role in the different stages of the programme. It is 
felt that Statistician can play a major role in making Macro and Micro level 
resource inventories, identification of growth centres, critical analysis of 
factual data, identification of technology to be transferred, analysis of research 
experiments and time series data, finalisation, implementation and periodical 
evaluation of the projects under this programme." 

5 .6 Role of Agricultural Research Statistics in Integrated Rural 

Development 

By 

B. C. Sasmal, Jute A gric:ult ural Research Institute, Barrackpore, West Bengai. 

The very concept of Integrated Rural Development (IRD) conveys forth
with the key massage of our N ational Development Plans and Programmes 
aiming principally (i) eradication of poverty, (ii) improven.ent in standard of 
living, and (iii) reduction in socio-economic dispari ties on a ll India level. It is 
highly expected th at lRD would generate a lot of constructive changes in rural 
society from a rela tively back ward state to a developed one. To meas ure 
changes, systematic evalua tion is necessary to obtain qualitative and quantita
tive information from fully and wholly agricultural and dominately agricul
tural villages to be selected under different ecologica l zones. The extent of 
dominance of agriculture within a village agreegate may be measured by using 
in " Index of Coextension" as proposed by Pakrasi and Sasmal (1969). D ata 
are to be collected on three tire basis : (i) village survey, (ii) household survey 
and (iii) bio-agricultural field experiments. Village survey rela tes to information 
on number of households engaged in different activities, land utilisation, irriga
tion system, educational institutions, educative and informative services, health 
and medical facilities, warehouse facilities, social service supplying agencies, 
marketing system, pricing system, wage system, industries and other agriculture 
information. Information collected under village survey, is dully supplemented 
by the information obtained through second phase of survey, on socio-demo
graphic variables, socio-economic variables, socio-cultural variables, socio
psychological variables and agro-economic variables. These surveys will help 
to identify the socio-economic constraints for development of the rural areas . 
But to identify the biological constraints, agricultural field trials should be 
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poor. It is a crop which is suitable for high intensity farming and can play 
a vital role in nutrition of the under nourished rural population. Potato can 
also play a vital role in rural industry. It can be processed into dehydrated 
and canned products like chips, granules, flakes, french fries, finger chips, 
pastries etc. It can also be processed . into dry products like discs and flour. 
Establishing the industry may help in over coming the problems of temporary 
glut in the market caused during the harvesting season in major producing 
areas. 

Potato crop can easily fits multiple cropping because this can be grown 
successfuly in four crop rotations, Potato (Oct.-Dec.), Wheat (Jan.-April), 
Moong (April-June) and Maize (June-Sept.), resulting in a net return of 

about Rs. 11,000 per hectare. Because of the various good attributes associat
ed with the crop, its exploitation as crop for rural India needs active conside
ration. 
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Based on the discussions held during the session, the recommendations 

made wete as follows:-

1. The All India Co-ordinated Projects of ICAR, the Agricultural 
Universities and Agricultural Research Institutes may be rquested to make 
available the · basic data collected under various experimental projects to the 
IASRI for preparing a comprehensive Agricultural Research Information 
System. 

2. The information on statistical manpower proposed, sanctioned and 
rec.ruited may be collected from the Directors of Agriculture, Animal Husban
dry and Statistics in various st.ates. 

3. The statistical staff may be well qualified and experienced and if 
needed be trained at IASRI. 

4. Statistical assessment of the impact of all development projects should 
be taken up by the statistical cells in Agriculture and Animal Husbandry 
departments, if necessary by augumenting the staff strength. 

5. Refresher Training Courses of senior statistical personnel in various 
states should be taken up at IASRI, whenever necessary and they in turn, may 
conduct training courses for staff working in the state. 

6. Adequate statistical staff should be provided at the community 
development block level and at the district level for collection and compilation 
of statistics required for planning purposes, in the context of integrated plann
ing for rural development.! 

7. In all State livestock breeding farm s statistical staff should be 
provided adequately, for collection of statistical data . 

8. Since all the research activities in Agriculture and Animal Husbandry 
have been transferred to the Universities there is need for augmenting the 
strength of existing statistical departments or establishing statistical departments 
wherever they do not exist. 

9. At present there is no proper exchange of statistical information 
between States, Agricultural Universities and other agencies engaged in data 
collection. Machinery should be established to co-ordinate the exchange of 
statistical information between various agencies engaged in data collection 
relating to agricultural development. 

10. The impact of mechanised fishing on the economy of the traditional 
fishin g communities in the coastal areas may be stud ied . 
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11 . Statistical projects for studying the economics of soil conservation 
and water management schemes being implemented in various parts of the 
country should be made with a view to optimising the use of soil and water 
resources in different areas. 

12. The eligibility for attending courses in computer programming 
conducted by IASRl should be modified to include holders of Bachelors' 
degree with sufficient experience in data analysis. 

13. The members of the advisory committees of students, who require 
statistical analysis of data for preparation of their thesis should ensure that 
such students undergo a basis course in computer programming. 

' J.. . 



• 11 9 

TECHNICAL SESSION- VI 

Statistical Personnel and Their Training 

26th April (Wednesday), 1978 
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Rapporteurs : 

Dr. Jagbir Singh, 
Visiting Professor, 
Department of Statistics, 
Temple University, 
U.S.A. 

Dr. A. Dey 
and 
Dr. A. K . Nigam 
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TECHNICAL SESSION-VI 

Statistical Personnel and Their Training 

The following two papers were presented during the session:-

}. Strengthening of trainin g facilities during the 6th Five Year Plan at 
I.A.S.R.I. (A. Dey). 

2. Stat us of Statisticians in Agricultural Universities. (N. Y. Palimkar). 

The Convener, Dr. Jagbir Singh, gave broad out-line on the above 
mentioned subject and invited the participants for presenting their papers 
for discussion. The details of the papers are as given below:-

6.1 Strengthening of Training Facilities during VI Plan at I.A.S.R.I. 

By 
A. Dey, I.A.S.R.I., New Delhi. 

In this paper, the author first gave a brief description of the regular 
training courses and degree courses run by the Indian Agricultural Statistics 
Research Institute (IASRI). It was mentioned that the institute at present 
conducts courses broadly in the following major fields : 

(i) Sampling Techniques. 
(ii) Design of Experiments. 

(iii) Statistical Genetics and 
(iv) Statistical Inference. 

Keeping in view the importance and utility of the electronic computers 
in modern statistical research, it was suggested to propose new courses in 
computer programming during the VI plan. A number of courses in Com
puter Science and Numerical Analysis are briefly proprosed. Similar courses in 
Econometrics are also being started . 

6 .2 Status of Statisticians in Agricultural Universities 

By 

N. Y. Palimkar, Marathwada Agricultural University, Parbani (Maharashtra). 

In this paper, the author emphasised the need for greater recognition 
of the subject of statistics in general and statisticians in particular in agri
cultural universities. It was felt that in some agricultural universities, 
there is a nef'd of proper personnel for teaching statistics. It was suggested 
that ICAR m·ay review the existing pattern of statistical departments in 
agricultural universities and statistics should be given the same status as 
other desciplines in the agricultural universities. 

;. 
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Based on the discussions held during the session, the recommendations 
made were as follows :-

1. Statistics departments in agricultural universities should be stren
gthened. Each agricultural university should have a separate department 
of statistics. The strength of the department may vary according to the 
needs. 

2. Refresher courses may be arranged periodically at IASRI to acquaint 
statisticians with the latest developments. 

3. There should be an exchange programme so that scientists may 
visit other institutions (including universities) for short periods . 

• 
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Address 

By 
Sh. Ram Saran 

Economic and Statistical Advisor, Directorate of Economics and 
Statistics, Ministry of Agriculture and Irrigation, Krishi Bhawan, New Delhi. 

Recent ixnprovexnent in Agricultural Statistics and Tasks Ahead 

In the statistical system of our country, agricultural sector gets the 
pride of place not only . because it contributes nearly 50 per cent to the 
national income but also because it is the one field where statistics have 
compiled from very ancient times. Agricultural Statistics in our country in 
present form are ava ilable continuously from 1884-85. However, the geo
graphical coverage of these statistics has been increasing from time to time 
and their scope and content gradually expanding. 

Prior to Independence, these statistics largely related to the British adminis
tered provinces. Even here, there were pockets which did not report current 
agricultural statistics. In 1948-49, land use and crop area statistics were available 
only for 47 percent of the total area of the country; conventional estimates 
were available for another 22 percent of the area; and no statistics were 
reported at all for nearly onethird of the country. 

As a result of the sustained efforts by the Central and State Governments 
during the last three decades, the coverage of land use statistics has improved 
considerably and their reliability enhanced. Cadastral surveys were conducted 
in unsurveyed tracts and reporting agencies established were non-existent. 
In the result, out of a total geographical area of 328 million hectares, 
la nd u.se statistics are currently available for 306 million hectares i.e. 93 
percent of the area. Statistics for nea rly 82 percent of the reporting area 
a re based on complete enumeration, for 9 percent of sample survey and 
for the remaining 9 percent, on conventional methods. 

N otable improvements have also taken place in the estimation of 
crop yields. Prior to Independence, estima tes of production of almost a ll 
crops were based on the traditional method. Under this method, which is 
still being adopted in respect o f some minor foodgra ins and other crops, 
yield per hectare is obtained by eye appraisal ei ther in t erms of a direct 
estimate in quintals per hectare or in terms of annas in a rupee (formerly) 
or pa ise in a rupee in relation to normal yield. T he estimates based on 
the traditional methods were, therefore, subjective in nature and were generally 
under estiru ates. In passin g, 1 would like to mention that in Orissa estimates 
of production of rice based o n the traditional method were found to be 
under- estimates by as much as a million tonnes compared to those based on 
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the objective procedure. The traditional method of eye appraisal has now 
been replaced by the objective procedure of crop estimation surveys based 
on random sampling technique and it is now being adopted for estimation 
of crop yields on a large scale. At present, 93 percent of the production 
of cereals and 71 percent of the production of pulses are based on the results 
of crop estimation surveys. In respect of commercial crops too, these 
percentages are high being 94 for groundnut, 71 for cotton, 98 for jute and 
94 for sugarcane. Among cereals, 94 percent of production of rice and 
99 per cent of the production of wheat are based on the results of crop 
estimation surveys. 

Along with the improvements in the method of estimation, there has 
been an increase in the coverage of crops for which production estimates 

· are being framed and released at present. In 1943-44, crop estimates were 
prepared only in respect of · ten crops. Currently, they are framed for 37 field 
crops, besides the plantation crops like tea, coff¢e and rubber for which 
relevant estimates are prepared by different boards. Ad-hoc estimates are 
also prepared in respect of a few minor crops such as potato, indigo, opium 

and stick lac. Efforts are continually underway to bring more crops within 
the coverage of such estimates. 

As mentioned earlier, statistics of land use and area under crops are 
availabie through sample surveys for about 9 percent of the reporting area, 
largely comprising the states of Kerala, Orissa and West Bengal. While no 
doubr, sample surveys organised in fhese states are able to furnish area under 
major crops at district and higher levels, they have obvious limitations of not 
being able to furni sh estimates of area under minor crops, estimates of area 
even of major crops at levels lower than the district, estimates of area benefited 
by irrigation, or estimates of land use statistics, so necessa ry to meet the growing 
requirements fo r planning and policy formulation. In order to meet this gap, a 
modest beginning has been made during the fifth plan by the setting up of an 

agency for collection or agricultural statistics through complete enumeration in 
Kerala, Orissa and West Bengal. To start with, the programme provided for 
setting up such an agency in a phased manner to cover 20 percent of the villages 
by the end of the fifth plan peri od. We hav~ succeeded in this attempt to 
a large measure, thanks to the co-operation extended by the State G overnments. 
Kerala has already covered 20 percent of the villages, and Orissa will cover 20 
percent of the villages during the current year. Jn West Bengal, where there 
has been some delay in the processing of the scheme a t various levels, the pro
posa ls a re t o cover 20 percent of the villages even d uring the first year itself. 
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In Kerala and Orissa, the field work is entrusted to whole time field agency 
under the direct administrative and technical control of State Bureau of Econo
mics and Statistics. In West Bengal, the services of the amine in the Land 
Reforms Department, who number about 3000 would be availed of for com
pleting the area enumeration through payment of honorarium. An essential 
feature of this programme is the provision for an intensive supervision by whole 
time statistical staff in all the three States. This would, besides ensuring adhe
rence to the time schedule, help in working out correction factors. 

While this scheme would have covered the major states, there would still 
be some states where statistics of land use and area under crops would be 
based on conventional procedures. These largely li~ in the eastern part of our 
country. A major effort in some of these states atleast would be to complete 
the cadastral surveys. But by its very nature, this is an expensive and time 
consuming effort. In order to examine the extent of cultivation, recourse could 
be taken to the use of aerial photo~raphy available with the Survey of India 
Organisation. The Governments of Arunachal Pradesh and Nagaland, were 

requested to explore the feasibility of using these photographs f..>r obtaining 
estimates of the extent of cultivation. 

Yet another development that has taken place in the recent past relates 
to the availability of timely and reliable estimates of area under crops. 
According to the existing procedure, estimates of area under crops based on 
the complete enumeration of all villages are available only long after the crops 
are harvested, thus detracting very much from their utility of this information 
for policy forrr ulation and implementation. One thing that emerged from 
the discussions with representatives of State Governments and Central Ministries 
in this regard in the late sixties was that any attempt at improving the 
timeliness and accuracy of these statistics would have to be built into the 
existing framework and not load the primary staff with additional items of 
work. Taking note of the fact that the patwaris in different States were burd
ened with various items of work and are not consequently able to devote the 
time and attention that the crop reporting programme would demand and 
deserve, the Ministry of Agriculture and Irrigation suggested a scheme for 
obtaining estimates of area under crops on the basis of priority enumeration in 
a sample of 20 percent of the villages selected at random. The procedure of 
sample selection has been so adjusted as to ensure that on an average, no 
primary worker is required to complete area enumeration in more than one 
village. There is also a provision to rotate the sample to cover all the villages 
over a period of five years. This scheme which is termed as the scheme for 
timely reporting of estimates of area and production of principal crops, has 
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been implemented in a phased manner during the last decade and now covers 
thirteen major state$ which have a regular reporting agency perc0lating down to 
the village level. The essential provision under the scheme relates to (i) comple
tion of area enumeration of sample villages on priority basis, (ii) supervision of 

the work of area enumeration by higher departmental staff as provided in the 
State Land Records Manuals (iii) supervision by whole time statistical staff 
specially recruited under the scheme, to an extent of about 10 percent of sample 
villages, and (iy) framing and forwarding estimates of area under crops by a 
date mutually agreed to between the Centre and the States. The emphasis 
under this scheme has been towards fixing a time schedule for every aspect 

of the programme consistant with sowing operations and ensuring a strict ad
herence to it, whether it relates to tbe period of area enumeration or despatch 
of schedules or framing and forwarding of estimates of area under crops to the 
Ministry of Agriculture and Irrigation. The provision of supervision by both 
departmental and statistical staff is intended to ensure strict adherence to the 
time schedule by the field staff and improve the reliability in the collection 
and compilation of statistics of area under crops. A recent review of the 
performance of the scheme in different states has revealed that it has, by and 
large, been possible to meet the objective of obtaining estimates of area under 
crops according to the agreed time schedule. The scheme has also been able 
to provide current estimates of area benefitted by irrigation in respect of different 
crops. The State Governments have also been requested to_ explore the feas
ibility of building up land use statistics on the basis of priority enumeration 
in a sample of 20 percent of the villages for 1976-77 onwards. 

A compa ni on scheme that has been implemented during the FJfth Plan 
is the scheme for improvement of crop statistics which provides for check of 
area enumeration in a sa mple o f 10,000 villages selected at random from the 
TRS villages in different sta tes. The field work of crop-cutting experiments 
would be inspected a t harvest in a sample of 30,000 fields spread over principal 
crops. The actual work of supervision is shared equally by the Central staff 
of the National Sample Survey Organisat ion of the Department of Statistics 
and State Statistical Supervisory staff. The basic objective of the scheme is to 
study the nature and extent of errors in the enumeration of area under crops a nd 
in the conduct of crop-cutting experiments, to work out suitable correction fact
ors based on supervised data and to bring about an over-all improvement in the 
procedures of collection and compilation of statistics of area and yield of crops. 
The scheme has been in· operation for the las t three-four years . While it has 
been possible to know the type and frequency of mistakes in area enumeration 
and yield observations from the results of the supervision, the aspects relating 
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to bu ilding up correction factors are yet to get stabilised. I am sure that 
research support in proced ures o f sampling and methods of estimation could 
be of immense assistance in achieving the objectives of the scheme. 

The results of analys is o f t he data collected during the programme of 
supervision in the initial years showed that esti mates o f area under crops based 
on supervised data were, in very la rge majority of cases, higher than the corres
pond ing estimates based on priority enumeration in a sample of 20 percent 
of the villages or those based o n complete enumeration o f all villages while 
reverse was ·t he case in respect of the per-hectare yield s of cro ps. By and la rge 
the per-hecta re yields based o n supervised da ta were lower than those based 
on both supervised and non-supervised experiments. Unfortunately even large 

differences between the two sets turned out t o be statistically not significant 
in view of the large magnitude of sampling errors associated with per-hectare 
yields based on supervised data. None-the-less, the unidirectional differences 
between the two sets were such th at they could not be ignored . 

The N ational Sample Survey Organisation which is in over-all charge 
of this program me remitted the problem of examining t he reasons for such 
d iffe rences and of suggesting suitable modifications in the technical aspects, 
to a small group under the Chairmanship of Dr. T. H . Srinivasan of the Indian 
Statistical Instit ute. T he group, a fter considerable deliberations, ca me to 
the conclusion that in respect of area part, the differences were due t o the 
diffe rences· in the targetted and supervised populations, and errors in official 
estimates wh ile aggregating at tehsil and higher levels. The examination also 
revea led that the procedure suggested for drawing the sample of villages of 
TRS was n_ot strict ly adhered to in some of the States , and in atleast one 
district of o ne State, (where a special check was carried out) the frame used 
for select ion of villages was incomplete. There was also evidence that the 
procedure followed by the primary and statistical supervisory staff for record
ing land use.s in rnu ltipatch survey numbers were d ifferent. In respect of per 
hectare yields, the diffe rences were due to non-response in building up state 
yields non--utilisation o f su pervised da ta without any change and differences 
in the d riage ratios and area under crops used as weight ing factors at the· 
stratum level, While 1 am inclined to agree that some of these differences a re 
purely operationa l, the results of check organised in subsequent years, a fter 
in corporat ing these suggestions do still reveal large differences in the two sets 
of estimates. I fee l that this is one a rea which warrants a study of rela tive 
merits of sampling designs. 

While the last three decades have witnessed considerable improvements 
in the sco pe, coverage and content of agricultural statistics, the demands made 

),.. 
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on the system for ne:w and varried types of data are seen to be on the increase 
- pa rticul arly in the context of pla nned devel opment of our economy. A case 
in instance is tht' need to have in advance estimates of area a nd productio n 
of crops much a head of the current ava ila bility. This is so irrespective of 
whether we have a surplus or deficit in agricultural prod uction. Even with all 
o ur efforts, we are able to get reliable estimates of area sown to crops by the 
end of November for the kharif season a nd the end of February-March for the 
rabi season. Yo u would agree with me that is much too late for ta.king any 
timely corrective measures. Much is ta lked about the possibility of satellites 
provid ing valuable info rmation through remote sensing techniques on the extent 
of area under crops. 1 have beard it said t hat the imageries made available 
by satellites at periodic intervals, say of a fortn.ight, provide the basis fo r keep
ing track of th·e extent of cultivation during the interim period, a nd also of 
assessing the health of the crop-whether there has been any damage due to 
pests and diseases. This is one field where research support would be extre

mely welcome. Apart from the fac t whether satellite imagery would help 
estima te t he exten t o f a rea under crops ·under Indian conditio ns. 

I am making this statement consciously as the U .S. experience so far bas 
related to esti mating area under wheat in large and level a reas o f the mid-west 
where as we grow a variety o f crops d uring the sa m<! season in sma ll adjoining 
field s- it wo uld be necessary to see the possibi lity of using the sampling tech
niques in the use of this imagery in estimating areas under d ifferent crops and 

la nd uses . If we succeed in these effo rts we could have current statistics of 
a rea sown to crops, even in inaccessible areas a re unsurveyed tracts. This 

could also serve to give timely in formation on the incidence of pests and disea
ses, to help the farmers and extension staff in ta king remedia l measures. 

While o ne may gra nt that we may be able to obtain estima tes of area 
under crops, the sa me may not be the case wi th per hecta re yields. In fact , 
much o f the fl uctua tion in agricultu ral prod uction is d ue to t he fl uctuation in 
per hecta re yields. It, therefore, beco mes al l the more important to have 
advance estimates of per hectare yields. C urrently t hey are available only long 
after the harvests a re over, based as they are on the results of crop-cutting 
experiments by the ra ndom sampling technique. It is not that we have made 
no efforts a t predicti ng per hecta re yields. The Ind ian Meteorological D epa rt
ment has beet. undertaking studies o n the crop-weather relationship and has 
been providing us with per hectare yields of rice and wheat a t monthly intervals 
in respect of 22 ra infa ll regions. H owever, a compa riso n of these predicted 
yields wi th those based on re3ults of crop-cutting experiments shows d ifferences 
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which are not insignificant. There is, therefore, a need to re-examine the 
specifications of the models used for different rainfall regions. It would be 
usefull t.o associate agronomists and other crop experts in the choice of indepen
dent variables, which have a direct influence on yields. 

Studies are also being organised on the relation-ship of yields with bio
metric characteristics of plants. Such studies have been organised or under way 
in respect of a few major crops. While it may be pre-mature on my part to 
judge the outcome, 1 would only like to so und a word of caution. If sophisti
cated techniques are developed, 1 am afraid it would only be of theoretical and 
research interest. We may not able to afford a large contigent of scientific 
personnel for collecting accurate measurement data. We should, therefore, 
keep in mind one aspect viz. the technique should be such as could be easily 
handled by the existing field agencies in different States. 

I do not want to take the time of this session in listing out all the demands 
on the system for fresn and varied types of data. I would, however, fail in 
my duty, if I do not mention the more important ones. In regard to area 
statistics, the needs are no longer met if only data on area under crops are 
collected. Information on the area under high yielding varieties assumes 
urgency in the context of present strategy for increasing agricultural production. 
While data do become available on area benefitted by irrigation, it is equally 
necessary to classify the area benefitted by sources at least in respect of the 
major crops. The present classification of area irrigated by sources is not ade
quate. It would be necessary to have detailed data on surface and ground
water as alsn public and private works. Similarly in respect of yields also, the 
need is felt for having per hectare yields separately for irriga ted and un
irrigated areas as a lso for high yielding and traditional varieties. With the 
accent on area planning, data a re required not at district but at lower levels. 

I am happy to mention that the Ministry of Agriculture and Irrigation 
is getting the active co-operation and support of all the State Statisticians in 
forging ahead to meet the growing demands. I am looking forward to their 
continued and active support in effecting further improvements. 

T 
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Plenary Session 

Shri Ram Saran, 
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Ministry of Agriculture and Irrigation, 
G ovt. of India, New Delhi. 

Dr. P. Narain 
and 

Sbri R. K. Khosla 

The Director, I.A.S.R.I. welcomed the chairman, Sh . Ram Saran, Eco
nomic and Statistical Adviser, Ministry of Agriculture and Irrigation, Gover
nment of India. He was glad that Sh. Ram Saran was presiding over the 
Plenary Session because as a user of Agricultural Statistics, he was very famil
iar with the work of the Institute and how it was carrying on research work 
to fill up gaps in essential agro-economic data. He then, requested the 
Conveners of various sessions to present their reports. The reports of the six 
technical sessions were read out by the conveners of the sessions. The Chair
man then declared these reports open for discussion and after a long discussion 
on each of the reports the following recommendation were made :-
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SUMMARY OF RECOMMENDATIONS 

1. The results of past experiments on crops indicate wide variation in 
varietal performance and input response not only from region to region but 
also within the same region and quite often within the same research centre. 
In this connection, it was recommended that greater use of data on soil fertility 
parameters should be made in the interpretation of experimental results. 

(Action : All Agril. Universities/ ICAR Institutes). 

2. It was noted that in a number of varietal trials the check/ local variet
ies are not uniform. Appropriate method of analysis need to be developed for 
combining the results of such trials over different locations and years. (Action : 

·IASRI and All the !CAR Crop Co-ordinated Projects). 

3. With the increased emphasis on newly emerging cropping systems like 

muJtiple cropping, multi-level cropping etc., research for developing appropriate 

~ designs for ipdentifying judicious combinations of crops and their management 
is n_ecessary. (Action: IASRI/Other I.C.A.R. InstitutesjAgril. Universities). 

4. Attention was drawn to the large number uf pot-culture and other 
la bora tory experiments that are being conducted under controlled conditions 
in the various research institutes. It was recommended that critical reviews on 
the nature of these experiments, the designs adopted, scope for improvement 
in their designing, magnitudes of various components of variation etc, may 
be undertaken. (Action : IASRI) 

5. Considerable work that bas been done on Supplemented Block and 
other related design s was n0ted. It was recommended that a suitable public

ation in the form of monograph on Supplemented Block Designs be prepared 
on a pri ority basis. (Action : IASRI). 

6. The need for more uniformity trials on different field and horticultural 
crops was felt. The role of soil parameters in interpreting data from such 
trials also needs study. It was . recommended that suita ble trials for this 
purpose may be organised for various crops. (Action : IASR£ and Project 
Co-ordinators of ICAR Crop Projects). 

7. Statistical projects for studying the economics of Soil Conservation 
a nd Water Management schemes being implemented in various parts of the 
country should be made with a view to Optimising the use of Soil and Water 
Resources in different area. (Action : Agril. Universities) 
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8. It was o bserved that the losses at the pre-ha rvest stage were mainly 
due to pests and diseases. Work of estimation of such losses has been done 
only on paddy, wheat and maize. There is need to extend this work t o 
other crops also. (Action : IASRI) . 

9. Regarding losses at the harvest stage it was pointed out that relat
ively the losses due to employment of manual labo ur were much less as 
compared with the losses incurred with the use of machanised harvesters. 
This observation needs to be further probed. (Action : IASRI, NSSO, and Dte 
of E & S etc.). 

10. Regarding losses in storage, it was pointed out that the work has been 
initiated to quantify the t:Xtent of losses. It was observed that the precise 
estimates of the losses are not avaliable and they are sometimes placed in the 
range of 5 to 50% . It was felt necessary tbat studies should be undertaken to 
determine the extent of loss objectively at the various stages of disposal through 
which the harvested produce passes. This should include crop losses due to bail 
storm, excess of rain, and failure of rain. Such studies would help in reducing 

such losses in future. (Action IASRI) 

11. Studi.::s on forecasting of crops a re being carried out by the IASRI 
on a few selected crops in few selected centres. It v.as pointed out that some 
biometric characters account for nea rly 60% of the variation in crop yield. It 
was felt that such studies and a lso others for determination of crop weather 
relationship should be taken up in a num ber of homogenous agro-climatic 
zones. In addition it was mentioned that an integrated approach should be adop
ted whereby, the biometric observations, weather pa rameters and also the effects 
of pests and di seases could be simultaneously studied. For this, various disci
plines and Institutes, sho uld col\abrate. (Action : IASRI and other ICAR Insti
tutes aad I. M. D .). 

12. It was po inted out further that some econometric models have been 
developed for optimisation of the resources on individual crops. It was felt 
that such studies should be extended to groups of crops so that in future it 
should be possible to evolve models for optimum cropping pattern for the 
villages, blocks, d istricts and also the States. (Action ; IASRl and Institute of 
Economic Growth and Delhi School of Economics) 

13. It was felt that the studies on determination of the various cons
traints in the transmission of technology should be undertaken in diverse 
conditions includ ing th e t ribal a reas and also the small farmers. This may help 
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to provide suggestions for remedial measures to be taken in future. Such studies 
should be undertaken in collaboration with the extension agencies. (Action : 
IASRI/Extension Division, IARl and Extension Deptts. of Agri!. Universities). 

14. It was generally felt that with the spread of high yielding varieties 
of careals particularly for rice, wheat and sorghum; there was a need to under
take these surveys in other important districts of the states representing different 

agro-ecological conditions since the results from the districts would not be 
directly applicable to these regions . (Actions : lASRl and States). 

15. Other cereals which were important in some of the States like Ragi 
in Karnataka should also be_brought under the purview of high yielding varie
ties programme. (Action : IASRI and States). 

16. It was mentioned that consequent to development of new high yield
ing varieties of potato and their large scale cultivation in a number of States, 
no reliable statistics wer~ available regarding extent of cultivation and yield 
rafes the new vadeties of potato which was an important commercial crop and 
affected the economy of a number of States. It was recommended that sample 
surveys for estimation of area and yield of high yielding varieties of potato 
may be initiated in important States. (Action : IASRl, CPRI and States) 

17. It was observed that the Institute had developed methodology for 
estimation of extent of cultivation and production of different ,fruits in a number 
of regions. There was an urgent need of bringing out a monograph wherein 
all such techniques should be brought at one place for ready reference and use 
in States. This may a lso incorporate the latest work done in the country. 
(Action : lASRl). 

18. Regardin g statistics of extent of cultivation of fruits and their yield 
rates it was pointed out that sampling methodology was available at present 
envisaged whole time agency fo r this purpose. In many States, however, on 
account of limited resources o r othewise no whole time field agency was avail
able. It was , therefore, strongly recommended that methods fo r collection of 
data on extent of cultivation and yield rates of fru its by the normal staff of 
H orticulture Department or o ther concerned agenci.es in the States may be 
developed by IASRl for adoption on regular basis. (Action : IASRI & States) 

19. The cultivation practices relating to perennia l crops in Assam namely 
a recanut and coconut on the one hand and pineapple, orange and banana on 
the other were rather typical in so far as area under these crops was substan-

• 
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tial but scattered over large tracts both in the hills and in valleys No reliable 
statistics o n the extent of cultivation or the yield o f fruits was available in the 
.State. It was recommended that pilot surveys to develop suitable sampling 
meth odology for estimation of extent of cultivatio n and production of fruits 
under such conditions may be taken up. (Action : IASRI and Dept. of Agri ., 
Assam) 

20. It was observed that plantation on crops like casbewnut and coconut 
and fruits like mango were extensively grown in some of the forest areas but 
no statistics were available on their extent of cultivation or even their contri
bution to the total production. It was recommended that pilot surveys be 

initiated to develop sampling techniques for estimation of extent of cultivation 
and production of fruits from such areas. (Action : lASRl and States). 

21. It was observed that no statistics were available regarding area and 
yield of vegetables on regular basis. It was pointed out that the methodology 
developed by (his Institute bad been passed on to States and a number of 
States bad formulated plans for undertaking such surveys on regular basis. 
The IASRI may provide technical advice and guidance to ensure that these 
technique:. were adopted keeping in view local conditions and other require
ments of the Sta tes . (Action : JASRl ano States) . 

22. It was mentioned that the official estimates of production of cotton 
are not acceptable by traders and their own market arrivals ate ta ken as the 
basis for their trade and other purposes. The investigations being conducted 
by the IASRI were considered very important in this context and it was re
commended that the methodology for estimation of cotton production may be 
finalised and tested iri other important cotton growing areas before being passed 
on to States for regular adoption. (Action : lASRl and States). 

23. The role of forestry in the water availability for agriculture and 
increased water-use efficiency was stressed and designing of suitable experiments 
for moisture conservation and water management in forestry a re recommended 
(Action : F RI, Dehrad un and IASRI). 

24. It was observed that lac cultivatio n constitutes an important con
stituent of tribal economy and welfare aspects. It was common knowledge 
that the traders exploited the tribals and other backward classes engaged in the 
lac cultivation. It was considered important and urgent that the costs structure 
of lac cultivation and marketing aspects a re invest iga ted to enable formulation of 



134 

appropriate development programmes for the uplift of tribals. The Conser
vator of Forests from Bihar who was very keen for such surveys offered all help 
and agreed to provide the basic data in this regard. (Action : IASRl and States). 

25. It was observed that even the bare statistics of forest resources like 
different types of wood and other forestry products were not available with any 
degree of reliability. Some data in this regard were being collected by Forestry 
Department. These data, however, need to be put on sound statistical basis 
by developing appropriate sampling techniques. (Action : IASRI and States). 

26. Farm Forestry and social forestry were likely to play a crucial role 
in th~ eco!lomy of rural population and would, therefore, constitute an import· 
ant component in integrated rural ~evelopment programme. The demand 
for forestry products in the near future was another important consideration 
which should be taken note of while planning surveys on forestry. It was, 
therefore, recommended that the need for earmarking certain areas in the 
~icinity of villages or blocks or even bringing the waste and barren lands under 
forests. may be investi.gated . Surveys should also be undertaken to study extent 
of ayailability of such areas and forest cultivation taken up wherever feasible. 
The special problems in forestry cultivation were underlined by various Speakers 
for instance the need for protection of newly cultivated trees which, if left, 
unguarded , might be grazed or eaten up by animals. Similar other problems 
need to be tackled in the ~ontext of forestry cultivation . (Action : IARI and 

~tates). 

27. It order that the livestock population projections are made on a 
realistic basis, it IS desirable that population figures are available for finer age 
groups . along with specific mortality and fertility rates. The IASRI may 
finalize the' sainplin'g techniques fur estimation of specific mortality and fertility 
rates, as possible, both for bovines and ovines. While such data may be 
collected from large scale surveys conducted for the purpose, efforts should also 
be made to extract as much information as possible from other livestock sur
veys. (Action : IASRI and State Departments). 

28. The possibility of estimating feed-stock available at any point of 
time may be explored . The basic data required for estimation may be collected 

from the livestock surveys being undertaken. (Action : State Departments and 
IASRI). 

29. Although suitable sampling techniques are available for estimation 
of feed s fed to animals, the estimates are worked out at present only for total 

• 
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greens, total dry fodder and total concentrates. It is necessary to obtain esti
mates of the individual constituents of feed under each of these three groups. 
Future surveys should be planned suitably for working out estimates of different 
constituents of feeds. Jn the mean time, efforts should be made to fully utilise 

the available data in working out the estimates of different constituents of 
feed s fed to animals. (Action : States Departments and IASRI). 

:= o. The sampling technique evolved by the IASRI for estimation of 
availability and cost of production of milk may be adopted for conducting such 
surveys in milk collection areas. (Action : State Departments of Dairying/ 
Animal Husbandry). 

31. Pilot sample survey for evolving a technique for studying the econo
mics of rearing crossbred calves which is undertaken by IASRI at one centre 
may be taken up in a few more centres representing different animal husban
dry regions. (Action : IASRI). 

32. The methodology evolved by IASRI for working out the cost of 
· production of poultry and eggs under commercial management conditions may 
be adopted for undertaking similar surveys by concerned organisations. 
(Action :State Departments of Animal Husbandry and Agricultural Universities). 

33. Methodological investigations to study the comparative performance of 
mixed farming involving suitable combinations of crop, livestock, poultry and 
fish may be taken up. (Action : IASRI and Agricultural Universities.) 

34. A Breeding Policy Committee may be set up in each state consisting 
of Geneticist, Breeder and Statistician to decide upon the choice and level of 
exotic inheritance to be introduced in cross-breeding programmes in the area 
taking into account the local conditions as well as the availability of various 
essential inputs like nutrients. disease and health cover and management. 
(Action : Sta te Departments of Animal Husbandry). 

35. The non-availability of sta tistical findings of various cross-breeding 
programmes being undertaken in the country was keenly felt. While the 
JASRI has taken up the analysis of data from all the Mil itary Dairy Farms in 
a comprehensive way, the statistical departments of agricultural universities in 
different States may undertake the analyses of cross-breeding programmes in 
opera tion in their Sta tes. (Action : Agril. Universities) 

36. The performance of half bred an imals under field conditions in some 
areas a re found to be much lower than the corresponding animals under well
managed farm conditions. Such differences in the performance could be 
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referred to as resources-cum-extension-cum-management-gap in regard to the 
cross breeding pmgramme. A constraints analysis may be made in such areas 
to isolate the management and other factors which are coming in the way ~f 
realising the genetic potential of cross-bred animals under field conditions. 
(Action : Deptt. of A.H., Punjab). 

37. A uniform system of milk recording under village conditions may 
be introduced in each State so that the progency testing programmes as well as 
cross-breeding programmes introduced under field conditions in some of the 
states could be properly evaluated . The identification of animals may be 
undertaken and pedigree and history sheets may be maintained. (Action : State 
Deptts. of A. H.) 

38. In those States where the progeny testing programme in cattle and 
buffaloes are being impleme11ted and sires are bei.ng evaluated on the basis of 
an adeqvate number of daughters, attempts should be made to publicise the 
breeding worth of the bulls along with their repeatability. (Action : State 
Departments· of A.H.) 

. 39. It was stressed that in progency testing programmes with cattle 
and buffaloes, bulls should be tested on the basis of adequate number of daugh
ters. In case of buffaloc:s, in view of the higher rate of calf mortality, about 
50 to 60 dams may normally be mated to a sire so that at least 10 to 12 
daughters become available for working out a precise estimate of the breeding 
worth of the sire. (Action : State Deptts. of A.H., Central Cattle/buffaloes 
farms and Deptt. of Agriculture, Government of India). 

40 . l.t was pointed out that in certain cattle and buffalo herds in some 
areas, the average production of the herd is decreasing over time. It was reco
mmended that in such cases statistical methods may be used to separate out 
the genetic trends from the environmental ones for knowing whether decreases 
are at the genetic level or due to environmental factors. The methodology 
aeveloped by the IASRI in this regard may be circulated to all the States for 

undertaking such analysis, (Action : IASRI ). 

41. Since authentic information about the incidence of diseases m cattle 
and buffaloes is not readily available in most of the States, it was recommended 
that a Disease Intelligence Agency may be established in each State to collect 
and collate timely information in this regard so that necessary prophylactic 
measures could be taken in advance. (Action : State Deptts. of A.H.) 
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42. A proper method for estimating the incidence of diseases in bovines 
under field conditions may be developed bv a team of scientists working in 
the field of veterinary and statistics. (Action : IASRI and IVRI). 

43. Wool Analysis Laboratories should be established in States dealing 
with Wool production. These laboratories should be associated with the Sheep 
Breeding Farms in the State for providing with necessary data on the quality 
of wool on a sampling basis. (Action : State Deptts. of Animal Husbandry). 

44. A Mini-Workshop may be arranged on the " Statistical Analysis of 
Animal Breeding Dala with special reference to standardising the procedures 

of analysis" (Action IASRI) . 

45 . Besides bides and skins and pigs the scope of pilot sample surveys 
for estimation of livestock products being carried out by IASRI should be ex
tended so as to cover other livestock products such as hair and bristles and by
products of milk and of those coming out of slaughter houses. (Action : IASRI) 

46. The sampling methodology for estimation of livestock products viz. 
milk, wool, eggs and meat has been developed for providing estimates of pro
duction at the State level only. In the context of integrated rural development 
it is necessarry that methodology should be developed to provide such esti
mates at the district and block levels. (Action : IASRI). 

47. Bench-mark surveys under the guidance of IASRI, should be carried 
out in areas where special livestock development programme involving small 

' and marginal farmers have been initiated recently or proposed to be initiated 
soon so that vbjective assessment of such developmental measures may be 
possible. (Action : A. H . Division of Ministry of Agri. & Irrigation Govt. of 
India and Sta te Department of A.H.) 

48. In all State Live-Stock Breeding Farms statistical staff should be 
provided adequately for collection of statistical data. (Action : IASRI and 

States). 

49. The avai lable sampling methodology for estimatio n of livestock 
products essentially requires collection of basic data through ad-hoc field staff. 
Since such methodology is to be ultimately used by the Animal Husbandry 
Departments in the States, it is necessary that this should fit into the day to 
day working of these departments and basic d ata ob tained through their nor
mal field agencies. Pilot studies should be undertaken by IASRI to modify the 
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available methodology to meet this requirement. This requirement should also 
be kept in view in the future research programes for estimation of livestock 
products. Such studies will a lso help in substantially reducing the cost of 
conducting sample surveys on livestock products. (Action : IASRI and States 
deptt. of A.H .). 

50. To assess the potential of inland fisheries, it is necessary to have re
liable data for area under water. For this purpose, it was recommended that 
a ct:nsus of fisheries may be conducted at two points of time, viz., monsoon 
and lean seasons. (Action : Fisheries Division of Min. of Agri . and Irrigation) . 

51. System analysis and simulation approach may be adopted for study
ing overall impact of stocking size and density, feeding quality, quantity, 
periodocity, species composition for polyculture and pond management. (Act
ion : CMFRI, CIFRI and IASRI). 

52. Studies to correlate the data on fish landings with those on mete 
orological, hvdrological, physieal and chemical observation may be undertaken 
by a team of scientists working in the fields of biological, statistical, meteorolo
gical, physical and chemical sciences. (Action : CMFRI and IASRI). 

53. Socio-economic studies may be undertaken to study the impact of 
mari-culture such as those of mussels, oysters, prawns etc. on the rural economy 
of villages in the coastal regions. (Action : CMFRI). 

54. Experimental studies may be undertaken to determine the optimum 
mesh size for capture of prawns of commercial size. (Action: CMFRI). 

55. Bio-assay studies may be undertaken for fixing lethal doses for 
Jiving organisms so as to control the toxicity of effluents due to pollution . 

(Action : CMFRI), 

56. A Workshop on "Fisheries Statistics" may be convened to discuss 
problems which are of interest in both marine and inland fisheries. (Action : 
IASRI) . 

57. The available statistics on inland fisheries in va rious states are highly 
inadequate, primarily due to lack of statistical personnel in the fisheries depart
ments. The sta tistical cells in these departments should be suilutably strengthen
ed on the lines suggested by NCA so that collection and compilation of statist
ical data on fisheries can be organised in a systematic manner to meet the 
research needs. (Action : State Departments of Fisheries). 
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58. A suitable sampling methodologv should be developed at the ea rliest 
for estimat ing the production of inland fish. T he pilot sampling surveys plann
ed for this purpose jointly by IASRl and CI FRI in West Bengal and Orissa 
should also be extended to other important States like Assam, Bihar and 

Maharashtra . In this connection, the reports published by NSSO, may be 
taken into account. (Action : IASRI and C IFRI). 

59. The impact of mechanised fishing on the economy of the traditional 
fishing communities in the coasta l areas may be stud ied . (Action : CMFRI). 

60. Studies should be undertaken to develop standard methods of 
estimation to evaluate total availability and requirements of feed. For working 

out the availability of feed, accurate estimates State of production of 
crop by-products sho uld be obtained. The N.S.S.O. and State Deptts. which are 
respon sible for conducting crop estimation surveys may be requested to record 
weighment of crop by-products in the sample plots selected for crop cutting 
experiments. Such estimates should be obtained not only for different crops 
but also for important varieties (Separately for high yielding varieties) o f a 
crop . If necessary, State Departments of Animal Husbandry may extend 
their help during the period of crop es timation surveys. (Action : IASRI, NSSO 

and State Deptts). 

61· Sampling techniqus evolved on the bas is o f a pilot study fo r estima tion 
of a rea of gazing land and its utilisation need to be tested in different regions 
and fina lized for adoption by State Departments. (Action : IASRI in collabo
ration with Agricultural Universities/State Departments). 

62. T he sampling technique for estima tion of production of cult
ivated fod der ava ilable on the basis of pilot surveys may be adopted with 
necessary modifica tions, if any, to suit local condit ions. (Action : IGFRI, 
Agril, Univers ities and State Deptts). 

63. The departments of Statistics of Agricultural Un iversities and State 
Departments In Animal Husbandry and Fisher ies should take up research pro

blems which a re locat ion-specific in nature. As fa r as Cen tral Institutes of 
ICAR a re concerned, they should take up problems which are of nation-wide 
interest. (Action : State Deptts. of A.H ., Agril. Universities/ICA R Institutes). 

64. Priori ties may be given to stat ist ical problems which are relevant to em
erging fa rming systems such as crop-livestock farming, crop-fish fa rming, crop
livestock·fish fa rming and sea-fa rming in view of the fact that such systems can 
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lead to not only additional production bnt also more income and gainful em
ployment. Attempts should be to meet the requirements of the weaker sections 
of the rural community, i.e. the small and marginal farmers as well as landless 
labourers. (Action : State D eptts . of A.H . Agril. Universities/ ICAR Institutes). 

65. The All India Coordinated Projects of ICAR. the Agricultural Univ
ersities and Agricultural Research Institutes may be requested to make available 
the basic data collected under various experimental projects to the IASRI for 

preparing a comperhensive Agricultural Research Information System. 
(Action : IASRI) . 

66. The information on statistical manpower proposed, sanctioned and 
recruited may be collected from the Directors of Agriculture, Animal Husbandry 
and Statistics in various states. (Action : Statistical Cells of State Deptts. of 
Agri. and A.H . and IASRI). 

67. Statistical assessment of the impact of all developmental projects should 
be taken up by statistics cells in Agriculture an Animal Husbandry department 
if necessary by augmenting the staff strength. (Action : IASRI and Deptts. 
in Studes), 

68. Adequate statistical staff should be provided at the community devel. 
opment block level and at the district level for collection and compilation of 
statistics rsquired for planning purposes, in the context of integrated planning 
for rural devel opment. (Action : IASRI and Directorates in States). 

69. Since all the research activities in Agriculture and Animal Husbandry 
have been 'transferred to the Universities, there is need for augmenting the 
strength of existing statistical departments or establishing statistical departments 
wherever they do not e-xist. (Action : I A SRI and Directorates in State). 

70. At present there is no proper exchange of statistical information 
between States, Agricultura l Universities and other agencies engaged in data 
collection. Machin.ery should be established to co-ordinate the exchange of 
statistical information between various agencies engaged in data collection re
lating to agricultural development. (Action : Agril. Universities). 

71. The members of the advisory committee<> of students, who require
statistical analysis of data for preparation of their thesis, should, ensure that 
such students under go a bas ic course in computer programming. (Action : All 
mem bers of faculties inl Institutes and Universities). 
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72. Statistics departments in Agricultural Universities should be strength
ened. Each Agricultural Universities should have a separate department of 
Statistics. The strength of the department may vary according to the needs. 
(Action : Agricultural Universities). 

73. There should be an exchange programme so that scientists may visit 
other institutions (including universities) for short periods. (Action : !CAR). 

74. The eligibility for attending courses in computer programming con
ducted by I.A.S.R.I. should be modified to include holders of Bachelors' degree 
with sufficient experience in data analysis. (Action : IASRI). 

75. The state statistical staff may be well qualified and experienced and 
if need, be trained at IASRI. (Action : IASRI, States and Agril. Universities). 

76. Refresher training courses of senior statistical personnel in various 
states may be arranged periodically at IASRI to aquaint them with the latest 

developments and they in turn may conduct training courses in their states. 
(Action : IASRI and Directorates in States). 

77. Regarding the cost of cultivation studies of fruits, vegetables and 
other crops like oilseeds and pulses, it was generally felt that methodological 
studies for determining cost of cultivation should be taken up to investigate the 
remunerativeness of cultivation of these crops in different soil and agro-climatic 

regions. It was also felt that different components of costs particularly for the 
labour input may be worked out as precisely as possible not only for determin
ing the total cost of cultivation but also for labour utilisation and other policies 
connected with employment aspect. The crops and areas to be covered may 
be finalised in consultation with the Economic and Statistical Advisor, Ministry 
of Agriculture and Irrigation, New Delhi. (Action IASRl, Directorate of E & 
S and States) 

78. It was observed that there had been considerable development in 
different fields of statistics particularly in sample survey techniques in the recent 
years. A number of surveys were being conducted by IASRI in collaboration 
with the State Departments, agricultural universities, etc. where in different sam
pling designs were being tried to devel op appropriate sampling methodology 
for estimation of para meters under study with desired precision. This collabo
ration would be more meaningful and fruit ful if the sta ti>ticians in different 
state agencies were kept abreast of the latest devel opments in survey techniques. 
It was, therefore, recommended that IA.SRI may arrange refresher tra ining or 
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summer institute in the sample surveys techniques for the benefit of agricultural 
research Statisticians in different States. (Action : IASRI and ICAR). 

79. The ICAR may be approached to appoint a Committtee to look into 
the need and requirement of statistical staff in different agricultural universities. 
The members of the Committee may go round those Universities and give 
recommendations regarding the creation/strengthening of the departments of 
Statistics as per their needs. (Action : ICAR). 

r 



Sl. 
No. 

APPENDIX-I 

The statement showing the action taken on the recommendations made during the 2nd Conference 
of Agricultural Research Statisticians by some of the ICAR Institutes, Agricultural Universi

ties/State Departments of Agriculture and Animal Husbandry. 

Recommendations 

In view of the fact that the recent 
developments in the area of design of 
experiments have not been incorporated in 
standard statistical text books on the sub
ject, it was suggested that refreshers train
ing courses for the workers in the field 
may be organised periodically by IASRI 
and Agricultura l Universities. 

Name of the Institutes/ 
Agricultural Universities/ 
State Departments etc. 

Action taken 

I. I.A.S.R.I. , New Delhi. 1. The Handbooks on Statistical 
Methods, D esign of Experiments, 
Sampling, Statistical Genetics, Com
puter Programming and Agricultu
ral Statistics are under print. The 
action on preparation of textbooks 
on various subjects would be under
taken. 

2. Kerala Agril. Univ., 2. Such refreshers training programme 
Mannuthy. have a lready been initiated. 

3. The Univ. of Agril. 3. No concrete action bas been taken. 
Sciences Hebbal, Ban
galore. 

4. I.A .R.I., New Delhi. 4. A workbook on experimental designs 
is being done. 



Sl. 
No. 

2 

3 

Recommendations 

A project for the preparation of a pub
lication listing out of the available experi
n ental designs alongwith their methods of 
analysis computer programming, efficien
cies, etc. under different constraints may 
be taken up. 

The Conference recommended that 
there was need for making the best use of 
the available computer technology to 
evolve methods for drawing up of conclu
sions from experiments within a short 
J eriod of time, say one or two seasons. 
It was also suggested that diversified soil 
and agro-climatic conditions prevailing m 
the country could be utilised for the pur
pose. 

Name of the Institutes/ 
Agril. Universities/State 
Departments etc. 

Action taken 

1. I.A.~ .R.I., New Delhi. 1. Action is being taken. 

2. C. R. R. I.. Cuttack 2. 1 his project is welcome. 
(Orissa) . 

3. P. A. U., Ludhiana 3. 
(Punjab). 

4. Tamil Nadu Agricul- 4. 
tural University, 
Coimbatore. 

The concerned staff in the depart
ment is fully occupied with teaching 
and advisory work relating to experi
mental designs. 
The recommendations would be con
sidered and project on it will be 
taken up. 

1. I.A.S .R .I., New Delhi. I. Action is being taken. 

2. Dte. of A.H., Gujarat 2. The services of Computer Centre 
State, Ahmedabad. established by State Govt., are being 

utilised. 

3. C.R.R.I., Cuttack 
(Orissa). 

4 . C.S .W.C.R.T.I., 
Dehradun (U .P.). 

5. Dte. of Agri ., M.P. 
(Bhopal). 

3. This recommendation is accepted. 

4. Action has been taken. 

5. Use of Computer Technology is taken 
up as and when required. 

6. Andhra Prade~h Agril. 6. Micro-Computer model 1101 of 
D .C.M. has been installed, which is University, Rajendra 

Nagar, Hyderabad. used by Research Workers. 

l 



SI. 
No. 

4 

Recommendations 

The scope of sample survey research 
should be enlarged to cover fields such as 
forestry, inl and fisheries, and assessment 
of energy utilised by field crops, water 
flow, etc. 

Name of the Institutes/ 
Agril. Universities /State 
Departments etc. 

Action takl!n 

I. I.A.S.R.l., New Delhi. 1. Action bas been taken. 

2. The Univ. of Agril. 2. A research project has already been 
Sciences, Hebbal, taken involving schemes of line plot 
Bangalore . techniques. 

3. C.R.R.I., Cuttack 
(Orissa). 

4. Dte. of Agri., Karna-
taka, Bangalore. 

5. Dte. of Agri., Punjab, 
Chandigarh. 

6. C.S.W.R.T.I., Debra-
dun (U.P.) 

7. P.A.U., Ludhiana 
(Punjab). 

8. T .N. Agri. Univ., 
Coimbatore. 

9. Central Marine Fish-
eries, ResearchJ Insti-

tute, Cocbin. 

3. The Institute agrees with the sugges
tions, although it does not deal field 
other crops. 

4. Action is taken to enlarge 
of sample survey. 

the scope 

5. Training is being arranged for field 
staff before start of each survey. 

6. Action has been taken. 

7. Action is already taken. 

8. Schemes on the sample survey re-
search in forestory on all India 
level be formulated at your end and 
communicated. 

9. Developed sampling scheme for col-
·lection of Marine Fish catch statis-

tics. 

.... v.. 



Sl. Recommendations 
No. 

5 There should be close collaboration bet-
ween the statisticians and subject matter 
sp€'cialists for proper appraisal of the sam
ple survey and other problems relating to 
the field of Agricultural Statistics. 

Name of the Institutes/ 
Agril. Universities/State 
Departments etc. 

Action taken 

1. 1 .A.S.R.I., New Delhi. 1. It is being done. 

2. Kerala Agril. Univer- 2. This is t xisting in KAU. 
sity, Mannutby. 

3. The University of 3. Already exists in the University. 
Agricultural Sciences, 
Hebbal, Bangalore. 

4. D te. of A.H., Gujarat 4. 
State, Ahmedabad . 

5. Punjabrao Krishi 5. 
Vidyapeeth, Akola. 

6. C.R.R.I., Cuttack 6. 
(Orissa). 

7. Dte. of Agri., Maha- 7. 
rashtra State, Pune. 

8. G .B. Pant University 8. 
of Agri . & Tech., 
Pantnagar. 

There exists close collaboration bet
ween the statistical staff and subject 
matter specialists of other discip
lines. 

Subject matter specialists and the 
statisticians have close of collabo-
ration for proper appraisal of the 
problems relating to Agri. Statistics 
or other disciplines. 

This Institute has close collaboration 
between the statistics section and the 
various disciplines. 

Already exists in this deptt. 

Being followed. 

l 



Sl. Recommendations 
No. 

Name of the Institutes/ 
Agril. Universities/State 
Department etc. 

Action taken 

9. I.A.R.I., New Delhi. 9. There is very good collaboration 
between the subject matter specialists 
and statisticians. 

10. C.T.R .I., Rajahmun- 10. Being followed. 
dry. 

11. I. G . F. R. 1.. Jhansi 11. This is already in vogue at the Inst i-
(U.P.). tute. 

12. Dte. of Agri., Karna-
taka, Bangalore. 

12. Action is being taken. 

13. Dte. of Agri., Punjab, 13. The points raised in the item are 
Chandigarh. noted. 

14. P.A.U., Ludhiana 14. This already exists in the Univ. 
(Punjab). 

15. Dte. of A.H ., Jaipur 15. Efforts are being made to implement 
(Raj.). the recommendation. 

-16 . Dte. of Agri., Jaipur 
(Raj.). 

17. Mahatma Phule 
Krishi Vidyapeeth, 
Rahuri (Maharashtra). 

16. In the studies taken up by the 
department, all the concerning 
subject matter specialists are invol
ved. 

17. This is being done. 

j 
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s. Recommendations 

No. 
Name of the Institutes/ 
Agril. Universities/State 
Departments etc. 

Action taken 

18. C.I. F .R.I., Cochin. 18. This Institute has close collabora-
tion between the subject matter 
specialists and statisticians. 

19. Dte. A.H., Punjab, 19. Close collaboration is being main-
Chandigarh. tained between the statisticians and 

the subject matter specialists. 

20. Dte. of Agri., M.P. 20. 
(Bhopal). 

Close collaboration is being main
tained between the statisticians and 
IASRI and subject matter specialists 
regarding sample surveys in the 
field of Agricultural Stati~tics. 

21. T.N. Agril. Univ., 21. The recommel)dations are already in 
Coimbatore. operation. 

22. I:te. Agri., Govt. of 22. Sample surveys on crops are being 
Assam, Gauhati. coducted, the data are interpreted 

by subject matter specialists. 

23. Central Potato Res. 23. It is bemg followed effectively. 
lnstt., Simla. 

24. Gujarat Agri. Univ., 24. Being followed. 
Ahmedabad. 

25. College of Agri ., 25. Such n lationsbip already exists. 
Pal am pur. 

26. Dte. of Agri., 26. The recommendation is already in 
Lucknow. operalio_n. 

A 
00 
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No. 

Recommendations Name of the Institutes/ 
Agril. Universities/State 
Departments etc. 

Action taken 

6 Simplicity in survey techniques and timeli- 1. I.A.S.R I., New Delhi. 1. Adopted. 
ness of reporting should be ensured both 
for pilot and other surveys. 2. The Univ. of Agril. 2. Noted. 

Scierces Hebbal, 
Ban galore. 

3. Dte. of Agri. , Gujarat 3. The integrated sarrple surveys as 
State, Ahmedabad. suggested by Go" t. are being 

carried out. 

4. Punjabrao Krishi 
Vidyapeeth, Akola. 

4. Simplicity in survey techniques and 
timeliness of reporting are being 
ensured. 

5. C . R. R. I., Cuttack 5. This Institute also agrees that survey 
(Orissa). techniques may be simplified. 

6. Dte. of Agri., Maha- 6. Simplicity in survey techniques and 
rashtra State, Pune. timeliness of repcrting are being 

ensured. 

7. G .B. Pant Univ. of 7. Being followed. 
Agri. and Tech., 
Pantnagar. 

8. C .T .R.I., Rajahmun- 8. It is being followed. 
dry. 

9. Dte. of Agri., Kar- 9. Action is being taken. 
nataka, Bangalore. 



Sl. Recommendations 
No. 

7 To reduce the time gap in processing 
the data the schedules should be standar-
di~ed so that the info rmation can be 
trc nsferred directly on cards for com puler 
ptocessing. 

Name of the Institutes/ 
Agril. Universities/State 
D l partments etc. 

Action taken 

10. C.S. W.R.T.I., Debra- 10. Action has been taken. 
dun. 

11. Dte. of A.H., Punjab, 11. Simplicity in survey techniques and 
Cband1garh. time-schedules 

been adopted. 
for reporting has 

12. Dte. of Agri., M.P. 12. It is followed. 
(Bhopal). 

13. T. N. Agri . 
Coimbatore. 

Univ., 13, Will be followed in survey work. 

14. D te. of Agri ., Govt. 
of As~am, Gauhati. 

14. Action is being taken. 

15. College of Agri. , 15. It is being followed. 
Palampur. 

1. I.A.S.R.I., New Delhi. ]. It is being done. 

2. I te. of Agri., Maha- 2. Necessary steps a re being initiated 
rashtra Sta te, Pune. for standardising the schedules. 

3. Dte. of Agri., Karna- 3. Action is being taken. 
taka, Eangalore. 

4. C.S.W.R.T.I., Debra- 4. Action bas been taken. 
dun. 
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No. 

8 

Recommendations 

Th e computer facilities must be available 
to all the agricultural research workers in 
the country and necessary trained man
power should be available. 

Name of the Institutes/ 
Agril. Universities/State 
Departments etc. 

Action taken 

S. Dte. of A.H., Punjab, 5. A proposal has been submitted to 
Chandigarh. the Govt. for installing a small tabu

lation unit. 

6. T .N. Agril. Univ., 
Coimbatore. 

6. Experiments being conducted by 
Research staff so no action on our 
part. 

I. I.A.S.R.J., New Delhi. I. It is being done. 

2. The Univ. of Agril. 2. Facilities are being made available 
Sciences, Hebbal, 
Ban galore. 

3. Punjabrao Krishi 3. Two staff members have been trained 
Vidyapeeth, Akola. computer programming for making 

programmes etc. 

4. C.R.R.I., 
(Orissa). 

Cuttack 4. Statistical personnel are being train
ed at this Institute. 

5. G.B. Pant Univ. of 5. Being followed. 
Agri. and Tech., Pat
nagar. 

6. C.T.R.I., Rajamun- 6. It is being· followed. 
dry . 
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Recommendations Name of the Institutes/ 
Agril. Universities/State 
Departments etc. 

Action taken 

7. f.A.U., 
(Punjab). 

Ludhiana 7. The Department of Statistics has 
aln ady submitted a scheme in this 
regard. 

8. Mab2tma Phule Kri- 8. A rr icro-computer has been pur-
shi~ Vidyapeeth, chased by this University. 
Rahuri (Maharashtra). 

9. T .N. Agril. 
Coimbatore. 

Univ., 9. We are having Mini Computer and 
facilities to use this for research 
itaff. 

10. A.P. Agril. Univ. , 10. Three persons were trained in pro-
Rajendranagar. gnmming and operation of Micro

Computer 1101 for 3 days. 

11. Central Potato 
search Institute, 
Simla. 

Re- 11. Computer facilit ies as and when re
quired are being provided. 

12. Jute Research Insti- 12. 
tute, Barrackpore. 

Head of a section received three 
months' training on Computer Pro
gramming from I.S.I , Calcutta and 
one person received training at 
Summer Institute at IASRI, New 
Delhi. 



Sl. 
No. 
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Recommendations Name of the Imtitutesj 
Agril. Universities/State 
Departments etc. 

Action taken 

9 Modern tools with the help of the elec- 1. I.A.S.R .I., New Delhi . 1. It is being done. 

10 

tronic computer should be utilized for 
collections of data to minimize the human 2. The Univ. of Agril. 2. F acilities are being made available. 
error. Sciences, Hebbal, 

Bangalore. 

Progeny testing programmes should 
become a regular development activity for 
the improvement of cattle and buffaloes 
and the efforts may be made in reducing 
its cost of operation. The cost of opera
tion may also include the culling of young 
males on the basis of an early growth. 

3. Punj abrao Krishi 
Vidyapeeth, Akola. 

4. C.R.R.I., Cuttack 
(Orissa). 

5. I.G.F,R.I., Jhansi 
(U.P.). 

3. Being utilized. 

4. This Institute has already installed 
one micro-computer. · 

5. The recommendation is noted. 

6. T.N. Agril. Univer- 6. Electric Calculators are also gener-
sity, Coimbatore. ally utilized. 

1. I.A.S.R.I., New Delhi. 1. I t is being done. 

2. Kerala Agril. Univer- 2. They have a project on this. 
sity, Mannuthy. 

3. Dte. of A.H ., Pondi- 3. Noted for guidance. 
cherry. 

4. Mahatma Phule Krishi 4. The animal science projects, the data 
Vidyapeeth, Rahuri are being recorded as suggested in 
(Maharashtra) . the items. 

-Vl 
w 
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No. 

11 

Recommendations 

Criteria of selection in males may in
clude some of the important reproduction 
d aracte1istics such as quali ty of semen
ability to produce normal calves, etc. 

12 There shotld be a publication of the 
results c f progeny test ing programmes, 
especially the identification of proven bulls, 
their pedigree and progeny. 

Name of the Institu tes/ 
Agril. Universities/State 
Departments etc. 

Action taken 

5. Dte. of A.H., P unjab, 5. Action is being taken . 
l handigarh . 

1. Kerala Agril. U ni. , 1. This will be looked into . 
Mannuthy. 

2. Dte. of A.H., Maha- 2. This is under active consideration of 
rashtra State, Pune. the department. 

3. Dte. of A.H., Pondi- 3. Noted for guidance. 
cherry. 

4. Mahatma Phule 
K rishi Vidyapeeth, 
Rahuri (Maharash-
tra) . 

1. Dte. of A.H ., Maba
rashtra State, Pune. 

4. In the animal sciences projects, the 
data are being recorded as suggested 
in the items. 

I . The results of the progeny test ing 
programme will be widely circulated. 

2. Dte. of A.H., Pondi- 2, Noted for guidance. 
cherry. 

3. Mahatma Phule 
Krishi Vidyapeeth, 
Rahuri (Maharash-
tra). 

3. In the animal science projects, the 
data are being recorded as suggested 
in the items. 

------------------~----~~ -- ~. ----
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Sl. Recommendat ions 
No. 

13 A suitable plan for systematic improve-

14 

mem of village herds through progeny 
testing, under the present cOIJtext of cross
breeding and consequent migration of high 
yielding animals should be evolved. 

The mimeographed notes on various 
t opics both for under-graduate and post
graduate students should be prepared by 
the statistics departments in the agricultu
ral universities. 

Name of the Institutes/ Action taken 
Agril. Universities/State 
Departments etc. 

1. I.A.S .R.I., New Delhi. 1. 1 he programme is being carried out 
at the Punjab Agricultural Univer
sity and at some other places it is 
being implemented . 

2 Dte. of A.H., Maha- 2. This is being considered. 
rashtra State, Pune . 

1. Kerala Agril. Univ., 
Mannuthy. 

1. It is not necessary to entrust such 
work entirely to the deptt. of sta tis
tics. 

2. The Univ. of Agril. 2. A book on the design and analysis 
Sciences, Hebbal, of field experiments has a lready 
Bangalore. been published. 

3. Punj abrao Krishi 
Vidyapeeth, Akola . 

3. Mimeographed notes on various 
topics have been prepared for under
graduate students and a re being 
prepared for post-graduate students. 

4. C. R. R. I. , Cuttack 4. It is agreed. 
(Orissa) . 

5. G .B. Pant Univ. of 5. Most of the material is ready. 
Agri. and Tech. , Pant
nagar. 

J 



Sl. 
No. 

Recommendations Name of the Institutes/ 
Ag1 il. Universities/State 
Departments etc. 

6. P.A.U., Ludbiana 
(Punjab). 

7. Mahatma Pbule 
Krishi Vidyapeeth, 
Rahuri (Maharashtra). 

Action taken 

6. Two mimeographed lecture series 
one on an under-graduate and an
other on a post-graduate course in 
Statistics and meant for all the 

students of this University are being 

prepared. 

7. Action is being taken . 

8. T.N. Agril. Univ., 8. Action is being taken for preparing 
Coimbatore. mimeograph notes on various topics 

to be given to students. 

9. A.P. Agril. Univ., 
Rajendranagar 
(Hyderabad). 

9. Dr. G. Nageswara Rao is writing a 
book on "Essentials of Agricultural 
Statistics" which is nearing comple
tion. 

10. College of Agri., 10. This recommendation is being fol-
Palampur. lowed. 

1 



SI. 
No. 

15 

Recommendations 

The Agricultural Universities should 
interact with the agricultural developments 
in the states in a meaningful way so as to 
help the developments of research in the 
field of agricultural statistics. 

16 The J.A.R.S . should examine the needs 
of agricultura l universities and research 
institutes regarding books, journals, equip
ment and personnel and suggest the mini
mum requirements of these facilities with 
respect to agricultural statistics. 

Name of the Institutes/ 
Agril . Universities/State 
Departments etc. 

I. The Univ . of Agril. 
Sciences, Hebbal, Ban
galore. 

2. Punjabrao Krishi 
Vidyapeeth, Akola. 

Action taken 

1. Situation a lready exists in the U ni
versity. 

2. The department is giVIng assistance 
to state Govt. in various types of 
research studies whenever necessary. 

3. G .B. Pant Univ. of 3. Being followed . 
Agri. and Tech ., Pant
nagar. 

4. Dte . of Agri ., Madhya- 4. The Agri. University co-operates with 
Pradesh (Bhopal). the agricultural developments in the 

state. 

5. T .N. Agril. Univ., :> . Action is being taken. 
Coimbatore. 

6 . College of 
Palampur. 

Agri., 6. This recommendation is being fol
lowed. 

I . I.A.S.R .J., New Delhi. 1. The information regarding equipment 
(Electric/Hand Operating Machine/ 
Key Punching Machine, etc. and 
personnel from all the Agricultural 
Universities and I.C.A .R . Institutes 
had been collected and is being pro
cessed.) 

l 
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List of Participants 

I. Shri A.G. Khare, 
Jt. Director of Agriculture 
(Stats.) Dte. of Agriculture, 
Krishi Bhavan, Bhopal, 
~adhya Pradesh. 

3. Dr. A. Monoharan. 
Jr . Research Statistician, 
Dte. of Animal Husbandry, 
Central Office Building, 
~adras-60006 (T.N.). 

5. Shri A.V. Surya Rao, 
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