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PREFACE 

The First and Second Conferences of Agricultural Research Statisticians 
were held in 1974 and 1976 respectively with the objective of mutually discusing 
the problems by them on Design and Analysis of Experiments, Sample Surveys, 
Use of Computer in Agriculture and Animal Sciences Research, Statistical Tech
niques in Plar.t and Animal Breeding, Teaching of Statistics in Agricultural In
stitu tes and Universities; and Research and Training Facilities and Personal Po
licies in six different technical sessions. These sessions were started with the 
speeches del ivered by the invited speaker on the above-mentioned topics. 

The Third Conference was held from 24th to 26th April, 1978 and unlike 
the earlier two conferences, the pattern of the sessions was changed so that the 
participants discussed the main topic. i.e. , the role of agricultural statistics 
research in Sixth Five Year Plan with a 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 Agricultural and Rural Development which would play a great role in the 
gr0wth of social justice, employment in rural areas and removal of the 
poverty. 

In the plenary session, the recommendations made in the earlier sessions, 
were discussed and finalised during each of those conferences for taking action 
thereon by the concerned Agricultural University/Institute/ Depart ment and 
were reviewed in the subsequent conference. 

The Fourth Conference of Agricultural Research 
H.P.K..V. V., Palampur from 25th to 27th June, 1979. 

Statisticians was held at 
In this conference, 78 

participant<; from various agricultural universities, I.C.A.R. institutes and 
other organisations were present. Besides, 13 scientists from I.A.S.R.l. and 23 
officers of H.P.K.V.V., Palampur also participated in the conference. A tota l 
number of 114 Agricultural Statisticians, representing Agricultural Universities, 
I. C. A..R. Institutes, State and Central Departments of Agriculture/ Animal Hus
bandry/Forestry/Fisheries, engaged in research, participated (Appendix-!). 

T he various sessions in the fourth conference held at Palampur (H.P.) were 
divided into five technical sessions besides pknary session in the forenoon of 
27th June, 1979. The sessions broadly related to {i) Agriculture and Forestry, 
( ii) Livestock and Fisheries and (iti) Quality of Data. 

The inaugural address was delivered by Shri Shiv Kumar, Minister of 
Education, H .P. on 25th June, 1979. The welcome address was given by D r. 
HR. Kalia, Vice-Chancellor, H.P. K.V.V.,Palampur. The vote of thanks was 
given by Dr. D . Singh, Director, I.A.S.R.I., New Delhi. 

(iv) 



Session-! was held in the fore-noon of 25th June, 1979 and was devoted to 
a discussion on actioa taken on the recommendations made in the last confer
ence. 

Session- It held in the after-noon of 25th June, 1979 was devoted to 
Agricultural Statistics in Crop Sciences and Forestry. Session-Ill held in the 
fore·noon of 26th June, 1979 was devoted to Agricultural Statistics in Animal 
Sciences and Fisheries. This session was divided into two sub-sessions IU(A) 
and III(B). Sub·session-Ill (A) was devoted to Agricultural Sta ti st1cs !n An imal 
Sciences and sub-session-III(B) was devoted to Agricultura l Statistics in Fisher· 
ies. Session·IY held in the after-noon of 26th June, 1979 was devoted to Quality 
of Data. The Plenary Session held in fore-neon of the last day (27th June, 1979) 

was devoted to the presentation of reports by the Chairman of the various sess
ions. 

Dr. G. R. Seth, Ex-Director, I.A.S.R.I. , New Delhi and Dr. P . K . Bo>e, 
Centenary Professor University College of Science, Calcutta were special invit
ees at the conference. 

The summary of recommendations. made during the above-said conferen
ce were prepared and distributed separately to all the Agricultural Un iversities 
!CAR Institutes, Centra l and State Departments of Agriculture, Animal Hus
bandry, Forestry, Fisheries and also to the participants for taking necessary 
act ion thereon. 

I express my gratitude to the Chn irman and the Rapporteurs of va riou'> 
technical and other sessions, the contributors of the papers and other partiCI
pants who have so kindly spared their valuable time for making the conference 
successful. I would like to express my appreciation of the hard work put in ~.y 

the officers of the Institute in particular; Shri R. N. Bakshi, CAO and Sh. 
R.K. Khosla, Statistici an and Sh. R S. Khatri, Sh. D.S. Aneja and other n,em
bers of the staff of the Institute. These Officers worked day and night to 
make the conference a great success I am als::> greatful to Prof. H . R. K a lia, 
Vice-Chancellor, H.P.K.V.V. , Palampur for being the host and Dr. 0. P. 
Awasthi, Dean and Sh. B. L. Kaistha, Asstt. Prof of Statistics of the same 
University who took great pains in providing facilities to the participants. 

DAROGA SINGH 
Director 

Indian Agricultural Statistics Research In stitute, 
Library Avenue, New Delhi-11 0012. 
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H.P.K.V.V., Palampur· (H.P.). 
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WELCOME ADDRESS 

By 

Dr. H. R . Kalia, 

Vice-Chancellor, Himachal Pradesh Krishi Vishva Vidyalaya, P:Jiampur. 

The Vice-Chancellor welcomed the delegates. He gave a brief outline 
of the organisation, the set up and the programme of work in the Himachal 
Pradesh Krishi Vi'shva Vidyalaya. In this context, be made a special mention 
of two international projects, viz., (1) lndo-Newzealand Livestock Improvement 
Project and· {2) UNDP Centre of Excellence for Temperate Horticulture. He 
also said that Mushroom cultivation research of H imachal Pradesh bas got 
specia l appreciat ion of India n Council of Agricultural Research and the G ov
ernment of India. He eleborated the specialities of the State in respect of its 
agriculture, hort iculture and animal husbandry potent ials. 

The Vice-Chanc~ll ~r · emphasised the role of agricultural statistiCS in 
plann ed development of the nation. He t alked of the utility of computer in 
analysis of data and said that alleged fea r of some pe0ple that computers may 
dwarfen human minds was baseless as com puter are created by the man. He, 
however, hinted towards the possible danger of man's becoming too in different 
to use h is brain even for ord inary mathematical computations. He further 
said that many persons are a fraid of stati stics and the rea son fo r this was not 
the mat hematical nature of the subject bu t the way statistical problems are 
presented by experts. He sa id tha t with proper precaution and involvement 
the subject can be made very interest in g. 

The Vice-Chancellor thanked t wo ministers for their presence on the 
occasion. He said th at their presence exhibited their keen interest in the aca
dem ic activities of the I nstitution and was a matter of in spiration to the staff 
of the University and delegates of the Worksho p. 

He further expressed that the Himachal Pradesh K rishi Vishva Vidyalaya 
was sti ll ; in its infancy and hence inconvenience, if any, to the delegates of the 
worksh_op would be excused. He thanked the local organiser fo r good a rrange
ment and Dr. D oroga Singh, Director, India n Agricultural Statistics R~search 

Institute, for selecting Palampur as the venue o f the 4th Conference. 
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INAUGURAL ADDRESS 

By 

Sh. Shiv Kumar, 
Minister of Education, Himachal Pradesh at the Inauguration of the Fourth 
Conference of the Agricultural Research Statisticians at H .P.K.V.V., Palampur 
on 25th June, 1979. 

Dr. Kalia, Dr. Daroga Singh, distinguished Agricultural Research Statist i
cians, Ladies and Gentlemen : 

It gives me a great pleasure to be in your midst today to inaugurate the 
Fourth Annual Conference of Agricultural Research Statisticians. I am not 
a Sta tistician but I do believe that statistics provide an important t ool in the 
process of policy making and formulation and execution of development plans. 
The theme of this Conference is the role of agricultural statistics in the plann
ing of agricultural schemes which is an important ingredient of the overall 
strategy for rural development. Agriculture plays the most dom inant role in 
the nation's economy providing food, raw materials fo r various industries and 
employment to a very large percentage of population both directly and indir
ectly. The main aim of agriculture in rural development as adopted in our 
plan is growth with social justice to ensure the welfare of the vast multitude 
of population living in rural areas. Realisat!on of self sufficiency in food 
grains, pnlses and o il seeds even in a bad agricultural year, creation of export 

surpluses, diversification of agriculture, achievement of fu ll employment and 
remova l of poverty within a specific period are among the main objectives of 
our pla n for agricultural and rural development. It hardly requires to be 
emphasised that for their development programmes, adequate and reliable 
statistical data base is absolute ly essential. 

G reat strides have been made in the collection of agricultural statistics 
in the recent past and contributions of the Statistical Institute in that direction 
a re unammendable. However, as the devr.lopment programmes progress fresh 
data are required for assessment. evaluation and formulation of programmes 
and policies as also for tiding over opera tional difficulties. There is also a 
continuing need for improving the range, qua lity and content of the data. Time 

3 
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losses in the availability of data assumes added importance. The following 
are the suggestions for the improvement of current status of agricultural statis
tics. 

The eovrage of land utilisation and crop statistics should be extended to 
the entire geographical area of the country. Refresher training should be im
parted to the Patwaris and Kanoongos in the methods of collection of agricul
tural statistics at periodic intervals. 

Standard forms should be adopted by differeni states to ensure collection 
of land use and crop area statistics aecording to standard classificat!on and 

uniform concepts and definitions. Presently the land use data give the distribu
tion of land according to its actual use and not its potential use, while data on 
potential use are more essential for planning. It is suggested that the periodic 
survey of potential land utilisation in different areas be undertaken. The samp
ling design for crop cuttiug surveys should be reviewed with a view to introdu
cing stratification accord ing to irrigated and rainfed areas and according to high 
yielding and local varieties of crops. Qualitative reports on crop and weather 
conditions on the basis of reports from primary unit rhould be prepared which 
could be la ter developed in to advance estimates of crop production. 

Situation and outlook reports covering area, production, priees, market 
intervals, internal and external trade, ~tock etc. should be prepared and issued 
in respect of principal crops. 

Adequat~: arrangements should be made for collection o f statistics of area 
under important fruit and vegetables and the data collection techniques for 
estimating cost of cultivation and a lso the causes and extent of losses before 
reaching markets needs to be standardised. Source-wise classification of irriga
ted area should be amplified to give separate figuses for major medium and 
minor sources and from surface and ground water sources. 

Suitable procedure should be devised to frame estimates of unrecorded 
production through sample surveys or otherwise at least, once in five years. The 
p ~)ssibility of collecting data on timber and fuel wood and other forest products 
as also on animals and fisheries tb rough the periodical agricultural census should 

be examined. Data on con~umpti on of fatilizers by crops and by size classes 
of holdings, etc. should be collected through the compehensive scheme for 
cost of cultivation of crops or through special surveys. 
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Data on quantities of pesticides produced, distributed and applied to diff
erent crops should be collected systematically. The new series of index num
bers of harvest (producers) prices as recommended by the Technical Commi
ttee on index numbers should be estimated as early as possible. For rationa
lization of agro-economic research priority areas of research have broadly been 
spelt out. Institution having field level staff like the agro-economic research 
centres, etc. can be entrusted with the type of studies which need collection of 

information from micro level unils. 

Studies based on secondary data could preferably be arranged at post
graduate centres of research. 

These are, in brief, my views on some of the areas which might engage 
the attention of agricultural statistician from different institutions. The new 
tasks are no doubt challenging in their nature to some extent, but I am sure 
their fulfilment would impart greater reliability and accuracy to the planning at 
micro and macro levels. 

The statistician can no longer afford to remain content with compiling 
description statistics but has to work in close association with experts in other 
diciplines. He has to evolve new methodologies that would suit the changing 
requ!rements. 

With these words, I am happy to inaugurate this Fourth Annual Confer
ence of Agricultural Research Statisticians and wish the deliberations a great 
success. 



VOTE OF THANKS 

By 

Dr. Daroga Singh, 

Director, Indian Agricultural Statistics Research Institute, 
New Delhi . 

Let me take this opportunity of thanking th e organisers of this conference 
at this beautiful campus. In fact this place of Palampur is attracting a large 
number of statisticians, not only to participate in the conference but also to 
see its beautiful site. It was a great relief for many of us the moment we got 
into this beautiful place at Palampur. Although this is somewhat small town 
but it is certainly an attractive place. It has got its own grandeur. We are 
happy with the response and hospitali ty of t he local people in the newly establi
shed Univerisity. I know the difficulty of the host especia lly when this Uni
versity was established only a year ago and is still developing the infra-struct
ure to host the conference of this type. However, inspite of all limitations I 
must say the local organisers have done their best and I found tha t every dele

gate was happy with the arrangements. Therefore, I very heartily thank the 
o rganisers for what they have done in organising this con

ference. 

As a matter of introduction , as mentioned by the chief guest as well as by 
Dr. K alia that this is the F ourth Agricultural Research Statist icians Conferen
ce. The Indian eouncil Agricultural Research had set up an Audit and Achi
evement Committee for the Indian Agricultural Statistics Research Institute 
about 5 years ago. Tha t committee recommended that there should be an 
interaction between the Research Statisticians and the Statisticians working 
in Central and State Departments of Agriculture. Animal Husbandry, Forestry 
and Fisheries, Agricultural Universities and Agricultural R esearch Institutes, 
etc. As a consequence of that recommendation we have been trying out best 
t o hold this conference every year where agricultural research statisticians 
could meet together and exchange their views discuss their problems and try 
to implement the recommendations as far as poss1ble. 

6 
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Sir, every statistician has to play a great role in t he present contest of 
rural planning. Actually, the planning had to so oriented that there is always 
immediate mobil is ting of national resources and developing the measures to 
exploit the resources for the benefit of the society. To assess the agriculture 
resources, t he statisticians have to p lay a great role. Their expertise ca n be 
used to optimise the p lan for the use of land, water and human labour. 
Inspite o f all effor ts, although we have developed a very sound statistical system, 
but still land use planning in this country is not as goo d as it should be. Parti
cularly dite to the limitin g sources of land, every piece of land should be used 

to get maximum output and return. 

I had a chance fo r a few mi nutes ago to talk with the Health M inister 
of H.P. He had mentioned abou t the de•:elo pment of fo restry to meet the 
req uirement;; of the State G overnment an d those of people. The forest pro
ducts a re used in many ways. F orests are also important in conservation of 
water and soil. What is the total area and how can it be used, are the pro
pl ems of great significance .and wor th investigating. When I talk of suitability 
I ,always mean a comparative study of area; use of avai lable water and all tha t 
'concerning t he land . An optimum planning of use of land can be made by 
critically examing the lapd and water resources da ta. Top ography and clima te 
of H .P. is such th at it can be considered most suitablefor horticulture develop
ment. With proper production an d marketing planning, H .P. can produce 
temperate fruit s to meet the need of the entire country. But it is not done 
because of several reas~ms. O ne of the reasnons is limited knowledge. The 
o ther major reason-s may be econom ic and marketing constraints. An average 
farme r cultivates what he needs-rice, wheat pluses. He is not guided by the 
su itabil ity of the land and its economics . The Statisticians/Economists have to 
find out the solutions of such proplems faced by the farmers. 

Since the Health Minister is also in-chgrge of the orogrammes .to improve 
,the health of the people, he would be interested in k nowing food production 
and other related items. He might be interested t o know, how the nutritional 
standard o f the people can be raised. The Statisticians can assist the Health 
Miniter in Measuring the r;wtriti onal standard at any t ime. It is believed that 
the national income has gon.e up and the standard of living may also have 
gone up but not necessari ly the nutritional standard. In a country like ours 
where more than 50 per cent of population is below the poverty line and und er 
nurished, we have to think about raising of their nutritional standard . Sir, for 
your information, we have statistics departrnen ts in almost all the States so there 
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could be complete co-ordination between Statisticians and nutritional experts. 
In case of State agricultural dep :~rtments, there is a good statistical system but I 
am not sure whether any such system exists in the health departments also. 

Now one more point, I would like to say before ending my observation, 
i.e., utilisation of statistics in coming years. No doubt, the use of statistics by 
planners, administrators, etc. has recently increased. I feel that they must use 
statistics more than what they have been doing. The Statistician's role is of 
course. to produce right type of statistics of quality in time. We would be 
discussing regarding quality of data in a separate session. 

Dr. Kalia did mention that the computer might completely replace man. 
The computer is a powerful tool. It can be used by the society to its great 
advantages. Many calculations which were physically not possible can be easily 

done now. Storage of information in the memory of the computer has increased 
the capacity of the man to do much complicated research. Reaching of man to 
the moon is an example. 

We spend a lot of resources in collection of data but only a part of the 
data is actually used for analysis. The rest remains in the file. After every 10 
years. population census are conducted by the Registrar General of India 
but hardly any research organisation took advantage of the data collected in 
these censuses. Similarly we conduct census in agriculture, reports are prep
ared, and even Himachal Pradesh has brought out a very good report on agricu
lture census. It contains lot of data for planning. But I do not think it has 
been used at all. Similarly very important datat are being collected in many 
research organisations like Agricultural Universities by their Scientists. The 
Statisticians have to play a great role by making use of that data and helping 
the planners for the development of rural areac;. 

It is indeed very fortunate that the distinguishad Ministers are present 
amongst us. It will be beartening for us that some of the findings which will be 
discussed here and recommendations made will be passed on to the States so 
that they may be able to see that action is taken on those recommendations 
and I hops they will help us in carrying out our programmes in the fields. With 
these observations, I thank the State Ministers, Prof. Kalia, my colleagues and 
friends and all the delegates at the Conference from various parts of the 
counrry. 
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TECHNICAL SESSION-I 

Action Taken on the Recommendations Made in Last Conference 

25th June (Monday), 1979 

12.15 P.M. 

Chairman : 

Rapporteur : 

9 

Dr. Daroga Singh, 
Director, 
I.A.S.R.I, New Delhi. 

Shri R.K. Khosla 

• 
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Action taken on the recommendations made during the last Conference as 
per statement enclosed (Appendix-H) were discussed in detail and on the basis 
of the discussions held during the Session, furth er recommendations were made 

as follows :-

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

(Act ion: IASRI/Otber l .C.A.R. Institutes/ Agril. Universities) 

The recommendations made in such conferences should continue 
for review till the action in completed, mentioning the conference (s) 
in which those were recommended . 

2. The need for more uniformi~y trials on different field and horticult
ural crops was felt. The role of so il parameters in interpreting da ta 
from such trials a lso needs study. It was recomme01ded tha~ suitable 
trials for this purpose may be organised for various crops . 

• 
(Action : IASRI and Project Coordinators of !CAR Crop Projects) 

Since there are post-graduate programmes in several Agricultural 
Universities, a student or staff can be entrused such type of research 
work. 

3, It was observed that the losses at the pre-harvest stage were mainly 
due to pests and diseases. Work of estimation of such losses has 
been done only on paddy, wheat and maize. T here is need to extend 
this work to othec crops also. 

(Action : IASRI) 

Statistical methodolagy for estimation of lossess due to floods/ 
draught/hail storm, etc., should also be developed. 
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4. Regarding losses at harvest stage it was pointed out that relatively 
the losses due to employment of manual labour were much less as 
compared with the losses incurred with the use of mechanised harve
sters. This observation needs to be further probed . 

(Action : IASRI, NSSO, and Dte. of E & S etc.) 

Agricultural Universities and other research Institutes should also 
undertake this type of work. 

5. Regarding losses in storage, it was pointed out that the work bas 
been initiated to quantify the extent of losses. It was observed that 
the precise estimates of the losses are not available and they are 
sometimes placed in the range of 5 to 50 ~{. . It was felt necessary 
that studies should be undertaken to determine the extent of loss 
objectively at the various stages of disposal through which the bai ve
sted produce passes. This should include crop losses due to hail 
storm, excess of rain, and failure of rain. Such studies would help in 
reducing such losses in future. 

(Action : IASRI) 

Study regarding losses of foodgrains in various types of storage 
systems should be given high priority because of its importance. 

6. Studies on forecasting of crops are being carried out by the IASRI on 
a few selected crops in few selected centres. It was pointed out tha t 
some biometric characters account for nearly 60% of the variation in 
c1 op yield. It was felt that such studies and also other·s for determi
nation of crop weather relationship should be taken up in a number 
of homogenous agro-climatic zones. In addition it was mentioned 
that an integrated approach should be adopted whereby, the biome
tric observations , weather parameters and also the effects of pests 
and diseases could be simultaneously studied. For this, various 
disciplines and Institutes, should collaberate. 

(Action : IASRI and other !CAR institutes and I.M.D.) 

A manual should be prepared by the IASRI for circulation for 
providing guidance for similar studies. 
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7. It was felt that the studies on determination of the various constraints 
in the transmission of technology should be undertaken in diverse 
conditions including the tribal areas and also the small farmers. ThiS 
may help 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, IARI and Extension Deptts. of 
Agril. Universities) 

Agril. Uni., Concerned Deptts. of other Universities and other 
research institutes should also take up this work, at least, at· micro 
level if not at macro level. 

8. The cultivation practices relating to perennial crops in Assam namely 
arecanut 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 substantial but scattered over large tracts both in the hills 
and in valleys. No reliable statistics on the extent of cultivation or 
the yield of fruits was available in the state. It was recommended 
that pilot surveys to develop suitable sampling methodology for eslim
ation of extent of cultiva tion and production of fruits under such 
conditions may be taken up. 

(Action : IASRI and Deptt. of Agriculture, Assam.) 

Not only, the IASRI but other research institutes and agricultural 
universities should also formulate the schemes and subm it to ICAR 
panel for Economics and Statistics. Assam Agricultural Universi ty 
should formu late a scheme and submit to Economics and Statistics 
Panel of ICAR keeping in view the regional problems. 

(Action : ICAR Institutes, Assam Agril. University, Assam and 
other Agril. Universites). 

9. The performance of half bred animals under field conditions in some 
areas are found to be much lower than the corresponding ani
mals under well manag-~d far~ co~ditions. Such differences in the 
performance co uld be r<!ferred to as resou rces-cum-extension-cum-. . , . .. , 

managementgap in reg ard to the cross breeding programme. A 
constraints· analysis may be made in such areas to isolate the manage
ment and other factors which a rc coming in the way of realising the 
genetic potenrial of cross-bred animals under the fie)~ conditions. 

(Action: Deptt. of A.'H., Panjab): ' 

·). 

+ 
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Since this is a research scheme, it may be carried out at some rese
arch farms. 

(Action ; Research Institutes & Agricltural Universities) 

10. Bench·mark surveys under the guidance of IASRI, should be carried 
out in areas where special livestock dovclopment programme invol

ving small and marginal farmers have been initiated recently or pro
posed to be initiated so that objective assessment of such develop

ment measures may be possible 
(Action : A.H. Division of Ministry of Agri. & Irrigation, G ovt. of 

India and State Department of A.H.) 

All state Government should create adequate facilities and allot some 
funds for undertaking such _studies for the part of project~. 
(Action : State Deptts : of A.H.) 

11. To assess the potential of inland fisheries, it it necessary to have 
reliable data for area under water. For this purpose, it was recom
mended that a census of fisheries may be conducted at two points of 
time, viz., monsoon and lean seasons. 
(Action : Fisheries Division of Min. of Agri . and Irrigation) 

In the absence of a representative from Fisheries Department, this 
m~tter may be taken up with the Fisheries Department. 
(Action: Fisheries Division of Min. of Agri. and Irrigation.) 

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

13. 

(Action : IASRI) 
Directorate of Economics & Statistics/Fishery Division of Depart

ment of Agriculture should arrange for a Workshop/Symposium 
exclusively for " Fisheries Statistics". 
(Action : Dte of E & Sf Fishery Division of Min. of Agri. and 
Irrigation) 

The ICAR may be approached to appoint a Committee to look 
into the need and requirement of statistica l staff in different agricul
tural universities. The members of the Committee may go round 
those Universities and give recommendat ions regarding the creation/ 
strengthening of the departments of Statistics as per their needs. 

(Action : ICAR) 

The ICAR should vigorously pursue the matter in implementing 
the recommendation . 
(Act ion : IASRI) 
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2.1 Scope and Steps Needed for lmpn>ving the Efficiency of Crop 
Experiments 

By 

Shri K. S . Krishnan, I.A.S.R.I, New Delhi 

At the time the country achieved independence, field experiments on 
crops were being carried out mostly by the research stations under the control 
o f State Departments of Agriculture. A small percentage of the total number 
of such experiments were conducted at the Central Institutes. Th~ number of 
experiment carried out per annum on all crops put together was of the order 
of 1500. During the past three decades, a number of Agricultural Universities 
have been established. A number of research institutes have also been 
functioning under the I.C.A.R. The research activities in most of the states 
have been transferred from the State D epartments of Agriculture to the newly 
created Agricultural Universities. There bas also been a phenomenal step-up 
in the number of crop experiments as well as an increase in the complexity of 
such experiments. The magnitude of experimentation at research stations in 
the country is of the order of 4000 per anuum. Besides these, around 
8000 simple experiments on crop responses to fertilizer application and related 
items are also being conducted annually on various field crops, the need for 
following appropriate statistical principles in the designing of field experiments 
and in the analysis of data collected bas been well recognised by the agricultural 
scientific comiLunity in India . The availability af manpower resources relating 
to statistics has also been substantially increased. In most of the Agricuitural 
Universities and research institutes, qualified statisticians are avai lable for assis
tance to the experimental scientist. 

Not withstanding the above facts, effective contributions by statisticians 
in improving the efficiency of field experiments are far from statisfactory. The 
following are the broad reasons :-

(i) Reluctance of the experimental scientist to ensure statistical require
ments relating to number of replications plot size, etc. 

(ii) Inadequate acquaintance of statisticians to the practical problems 
faced by an experimental scientist. 

15 
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(iii) Resource limitations particularly land. 

(iv) Vagaries of weather, a ttack of pests and diseases, etc. 

(v) High coefficient of variation. 

M ore active collaboration is needed between the experimental scientist 
and the sta tistical personnel located in the universities and the research stati· 
ons in order to bring about optimum utilisation of land and other resources. 

Intensive utilisation of ancillary information including soii parameters at 
the time of analysis may help to achieve high precision. 

A large number of uniformity trials on various crops will provide location 
specfic recommendations in addition to broad overall inferences. 

Statistical research in the design of experiments should also be oriented 
towards specific proplems faced by the field experimentalists in the country. 
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2.2 Investigations in Sam.pling Methodology for S11rveys in 

Agriculture. 

By 
S.K. Raheja, 
Indian A g ri cu ltural Statistics Research Institute, 
New Delhi. 

1. The need of conducting sample surveys for obtaining objective and 
reliable data on scientific lines for planning, policy formulation, research etc. is 
well recognized. Apart from cost considerations, sample surveys require much 
less time compared to complete enumeration and generally provide more relia
ble information than the latter. Further, the results from sample surveys are 
much more comprehensive and also provide means to judge the reliability of 
the estimates for practical use . 

I . l In the field of agriculture, which constitutes the main component of 
Indian economy and contributes the maximum to its Gross National Product, 
sample surveys serve as a very useful and handy tool for obtaining estimates of 
area, production, average yield, resource avilability etc. in respect of different 
agricultural commodities like field crops, forestry, horticulture, fi shery, animal 
products etc. The Indian Agricultural Statistics Research Institute has done 
pioneering work in the development of sample survey methodology appropriate 
for collecting agricultural statistics in different fields during the past 50 years. 

1.2 The salient features and results of the survey on some of the impor
tant aspects like estimation of area and yield of field crops, extent of cultivation 
of fruits and vegetables, numbers <·f livestock, livestock product and study of 
their a ttendant practices, cost of production studies etc. have been provided in 
a comprehensive paper presented at the last Conference of Agricultura l Research 
Statisticians held in 1978. In this paper, the progress of projects not reported 
earlier as well as salient results obtained under the different projects are 
described. 

2. Sam.pling Investigation; into High Yielding Varieties Pro

gram.m.e. 

2.1. Sample surveys for assessment and eval uation of the high yieldin g 
varieties programme were carried out by the Indian Agricultura l Statistics 
Research Institute during the Fourth Five Year Plan in 88 selected districts 
covering 15 States of the country. The main ~objectives of the survey were to 
determine (i) the yield rates of high yielding varieties of five maj or cereals viz; 
rice, maize, jowar, bajra and wheat and comparable es timates of local varieties 
(ii) the a rea brought und er high yielding varieties and (iii) the extent and inten-
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sity of adoption of improved agricultural practices recommended for high yiel
ding varieties under cultivators' conditions. The sampling plan adopted was 
stratified multi-stage with community development blocks or groups ihereof as 
the strata. Villages, cultivators, fields and plots of specified shape and s1ze 
constituted the sampling units at different stages. 

2.2 These surveys provided valuable data on the yield rates, spread etc. 
of high yielding variet ies whice helped in policy fo rmulation and planning future 

program mes on scientific lines. However, with new varieties of important 
cereals a nd cash crops b<!ing developed and introduced rapid ly in different 
regions of the country an acute need was felt for undertaking methodological 
investigations to enable objective evaluation of the impact of high yielding vari
eties programme in terms of changes in area, productivity etc. from year to year 
as also to identify and isolate limiting factors. With these objectives sample 
surveys for methodological investigations into high yield ing varieties programme 
were initiated from 1974-75 in 38 dist ricts spread over 15 States of the country. 
The sampling plan adopted was the same as during the Fourth Five Year Plan. 
However, tv study the changes in area, productivity and adoption of agricultural 
practices under field conditions, a part of the sample selected each year was 
retained for the next year also fo r estimating the change in area, productivity 
etc. as well as for building up the current estimate, with increased precision. 
The crops covered were the five major cereals cited above and two important 
cash crops namely groundnut and cotton. 

2.3. The salient findings of the assessment surveys undertaken during the 
Fourth Five Year Plan project a nd those of the first two years of the project on 
methodological investigations into HYVP undertaken in the Fifth Fi ve Year 
Plan project were presen ted at the Third Conference of Agricultural Research 
Statisticians held at this Inst itute during April, 1978. In this paper, the 
average yield performance of high yielding varieties of the crops covered during 
the period 1974-75 to 1977-78 is discussed. T he results are presented in tabl~s 

1 to 3 and are briefly discussed below. 

2.4 KHARIF 
2.4.1 Rice 

Yi eld estimat ion surveys o n kharif rice were cond ucted in 12 out of the 
15 States covered under the p roject , the exceptions being Gujara t, Maharashtra 
and Rajasthan. In all 24 districts were covered in these 12 States. The 
average yield of high yield ing varie ties of rice varied considerably from year to 
year, State to State as also between districts within a Sta te. Yield rates of 
20Qj ha or more were ob ta ined in about 67 per cent of the districts in 1974-75. 
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1 his proportion declined to 60 per cent in 1975-76 and to 50 per cent in 
1976-77. However, in 1977-78 it improved to 56 per cent. This fact is also 
borne out from a study of the distribution of districts recording increase/decre
ase in the average yield of HYV rice in a year over the previous year. In 
1975-76, about 36 per cent of the districts recorded a fall in the average yield of 
HYV rice over that of 1974-75. This figure shot up to 80 in 1976-77. However, 
in 1977-78 this figure registered a substantial improvement, the proportion of 
such districts being about 23 per cent only. The increase in the average yield 
of HYV rice during 1975-76 compared to 1974-75 was between 5 and 50 per 
cent in 50 per cent ofthe districts. Compared to this an increase of si mi!ar 
order was observed in oniy 16 per cent of the districts in 1976-77 while in 
1977-78 the proportion of such districts registered a phenomena l increase to 63 

per cent. 
The average yield of HYV rice was one and a half times or more com

pared to that of local varieties in about 46-53 percent of the districts in the 
different years. 

2 4.2 Maize 
Yield estimation on surveys on maize were conducted in 5 States. In all 

8 districts were covered in these States. The average yield varied widely from 
year to year, State to State as well as between districts within a State. Yield 
rates of 15Q/ha or more were obtained in nearly 67 per cent of the districts in 
1974-75, 63 percent in each 1975-76 and 1977-78 and 88 percent in 1976-77. 
The average yield of HYV maize was higher than the average yield of local 
varieties by about 50 percent or more in about 33 per cent of the districts in 
the first two years, 25 per cent of the districts in 1976-77 while in 1977-78 this 
figure registered a substantial inciease to around 50 percent. 

2.4.3 Jowar 
Yield estimation surveys on jowar were condu•cted in the four districts 

of Dharwar, Shimoga (Karnataka), Mandsaur (Madhya Pradesh) and Akola 
(Maharashtra) . The average yield did not show any specific trend over the 
four year in any of the four districts. It was the highest in Shimoga ·during 
1974-75 and 1975-76 being around 21 and 17Q/ha as against 13 Q/ ha in the 
other three districts in each year. However, in 1976-77 the average yield of 
HYV jowar registered a substantial fall in a ll the districts except Akola where 
it was higher than that obtained in the previous two years. In 1977-78, 
the average yield improved substantially in Dharwar and Shimoga. The aver
age yield of HYV jowar was higher than the average yield of local varieties by 

50 per cent or more in all the districts almost every year. 
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2.4.4 Bajra 

Yield estimation surveys on HYV bajra were conducted in 6 States cover
ing 9 districts. The average yield of HYV bajra varied very considerably from 
1.2 Qfha to 25.2 Q/ba in the different districts over the four years. Yield rates 
of 10 Q/ha or more were obtained in about 25 per cent of the districts 
in 1974-75 and 1975-76 and in about 45 per cent of the districts in the later 
two years. The average yield of HYV bajra was higher by 50 per cent or more 
than the average yield of local varieties in about 25 per cent of the districts in 
both 1974-75 & 1975-76. This figure went up to 67 per cent in the next year. 
However, during 1977-78 the proportion of such districts registered a fall being 
aro und 50 per cent. 

2.4.5 Groundnut 

Yield estimation surveys on HYV groundnut were conducted in 7 States 
covering II districts. The average yield of HYV groundnut varied from about 
5 Q/ ha to 13 Q/ ha in th e different districts over the different years except 
1976-77. During 1976-77, compared to the previous two years, t here was a fall 
in the average y;eld of HYV groundnut in almost all the districts and its range 

narrowed down to 2-9 Q/ha. Yield rates of 10 Q/ha or more were obtained in 
nearly 60 per cent of the districts in the first two ye~ rs. In the next year none 
of the districts reported such yield rates. However, in 197 7-?R the proportion 
of such districts was around 40 per cent. The average yield o f HYV groundnut 
was higher than the average yield of local varieties by 25 per cent o r mme in 75 
per cent of the districts during 1974-75. This fi gure showed a consistent fall 
during the next three years being around 60 , 28 and 20 in the respective 
years. 

2.4.6 Cotton 

Yield estimation surveys on cotton were conducted in 7 States covering 9 
d istricts. The average yield of HYV cotton (l int) varied between 0.3 and 7.7 
Q/ ha in the diffe rent distri~ s over the four years. High yield rates of 5 Q/ ha 
or more were obtained in 50 per cent of the districts in 1974-75. This figure 

declined in the next three years being around 12 per cent in 1975-76 and 
1977-78 and 25 per cent in 1976-77. The average yield o f HYV cotton was 
hi gher than the average yield of local va rieties by 50 per cent or more in a ll the 
districts in 1974-75. The pro portion of such d istricts declined to 86 per cent in 
1975-76 and to 72 per cent in each of the two later years .. 

2.5 R ABI 

2.5.1 Wheat 

Yield estimation surveys on wheat were conducted in 11 out of the 15 
States covered under the proj ect, the exceptions being An dhra Pradesh, Tamil 
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Nadu, Kerala and Orissa. In all 24 districts were covered in these 11 States. 

The average yield of HYV wheat varied considerably from year to year, State 

to State as well as belween districts withing a State. Yield rates of 25 Q/ha 
o r more were obtained in about 35% of the districts during the first two years 
and in 38 and 42 per cent of the districts in the next two years respectively. In 

1975-76 about 28 per cent of the districts recorded a fall in the average yield of 
HYV wheat over that of 1974·75. There was a spurt in the proportion of such 
districts during 1976-77 being around 64 per cent. However, in 1977-78 this 

figure was almost of the same order as during 1975-76. It may. however, be 
mentioned that the magnitude of the fall in the average yield of HYV wheat in 
different years over the preceding year was generally 25 per cent or less. 

The average yield of HYV wheat was higher than of the local varieties by 

75 per cent or more in 25 per cent of the districts during 1974-75. This figure 
came down to 18 per cent in 1975-76 and to around 15 pe:- cent in the next two 

years. 

2.5.2 Rice 
Yield estimation surveys on rabi rice were conJucted in 6 States. In all 

12 districts (13 crop districts) were c'">vered in these States. The variation in 
the yield rates of HYV rice in the different districts over the years was of a 

much lower order compared to that observed in the Kharif season. Almost all 
the districts recorded yield rates of 15 Q/ha or more in each of the four years . 

High yield rates of 25 Q/ha or more were registered in about 40 per cent of the 

districts during 1974-75. This figure increased to about 58 per cent in the next 
two years while in 1977-78 this proportion registered a sl ight fall being around 
50 per cent. In 1975-76 and 1976-77 about 40 per cwt of the districts recorded 
a fall in the average yield of HYV rice over that of the previous year, while in 
1977-78 the corre,;ponding figure was 33 percent. 

The average yield of HYV rice was one and a half times or more in 22-29 
per cent of the districts during the first three years and in 42 per cent of the 

districts in 1977-78. 

3. Surveys ou Fruits and Vegetables 

3.1 With the objective of estimating the exten t o f cultivation and produ

ction of fresh fruit crops, the Institute has conducte I a series of pilot sample 
surveys during 1958 to 1973. These surveys were conducted in three phases. In 

the first phase surveys, single fruit crop was covered in a district. In the 
second phase surveys, several fruit crops were taken and the coverage was incre
ased from a district to a wide compact region. In the third phase surveys, all 
the important fruit crops in a State were covered (The details of these surveys 
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have already been reported at the Third Conference of Agricultural Research 
Statisticians held in April. 1978). On the basis of these surveys, a suitable 
sampling methodology has been finalized for estimating the extent of cultivation 
and production of fresh fruit crops. 

3.2 For the estimation of area and production of vegetables three pilot 
sample surveys were conducted by the Institute in Delhi (1964-67), Poona and 
Nasik (1966-69) and Bangalore (1971-74) (The results of t!J.ese surveys have also 
been reported earlier). For the estimation of losses taking place in the marke
ting of vegetables and to study their price spread, a survey was conducted in 
Delhi during 1976-77. The results indicate that keeping in view that growers 
have to incur entire expenditure on cost of production of vegetables, their share 
in the consumer's rupee spent is very meagre. The grower's share for different 
vegetables lies between 30 to 40 paise per rupee which is of the same order as 
that of retailer's share the losses which are mainly at retailer's level are very 
small (less than 2 %). 

3.3 In order to study as to how far the vegetable cultivation is remuner
ative to the cultivators cost of cultivation studies have been taken up in Delhi 
and Ahmedabad since 1978. The field work of these surveys is in pro
gress. 

4. Surveys on Cost of Cultivation of Perennial Crops 

With the objective of developing statistical methodology for cost of cultiv
ation of perennial crops, a pilot survey was undertaken on apple in the Himal
ayan region of U.P. The data collected from this survey have since been 
processed and the results provided useful guidance for conduct of similar 
surveys in future. The main points of methodological nature emerging from 
the survey are presented below briefly. 

4.1 Cost of Raising the Orchard 

Jt was observed that apple cultivation was spreading to new areas and is 
no longer confined to the traditional areas possibly on account of new and 
improved varieties being developed. Since the orchards in these areas may not 
yet be of bearing age, it would be essential to allocate the sample after suitably 
forming the strata to ensure adequate and appropriate representation of diffe
rent types of orchards. Since the number of young trees would be large in these 
orchards the cost of raising of such Nchards may be comparatively higher and 
would thus receive a greater weightage. 
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To secure information on distribution of young (non-bearing) and bearing 
tr~es in d ifferent areas it is advisable that a survey for estim ating 
extent of cultivation, production and disposal of the crop precedes a cost of 
c ultivation survey in any region to provide information required for efficirnt 
allocation of the sample. 

4 .2 Cost per hectares per Tree and p er K g. 

An examination of the costs for differen t orchards indicates that opera
tional costs or more closely correlated with number of tree.> than with area of 
o rch ards. However, to evaluate the contribution of land input to the cost of 
cultivation the area of the orchard has necessarily to be taken into account. 
The cost of cultivation should therefore be worked out both on per hectare 
a nd per tree basis for non-bearing orchards. From the sample of bearing 
orchards cost per kilogram of the produce should also be worked o ut. 

4.3 Precis ion of Esti:m.ates 

With a sample of 17 clusters (p.s.u's) and about 100 orchards the opera
t ional cost per 100 trees was estimated with a sampling error of 10. 1 per cent 
in the first year and 15.9 per cent in the second year. Yield per tree was also 
est imated with precision of the same order in the two years. The precision is 
rather low and efforts to increase the precision without substantial increase in 
sample size will have to be made. One possible approach ' for ach ievin g this 
objective is to link t he cost of production survey with general survey for esti
mating production of crop. Such surveys being based on much larger samples 
would prov ide estimates of yield with much greater preci sion . The use of 
these estimates for calculating the cost for per kilogram would improve the 
precision of these estimates. 

Surveys for Esti:m.ation of Livestock Products 

5.1 Durin g the second and th ird five year plan periods, the Institute 
ca rried out a number of pil ot sample surveys for developing a suitabl e sampling 
methodology for estimation of annua l output of principal livestock products, 
viz. milk, eggs. wool and meat. These tech niqu es are now being adopted by 

all the States under a centrally co-ordinated scheme. One of the limitations of 
the techniques developed was that th e changes in the annua l output'of these 
prod ucts during the plan period could not be estimated unless sample su rveys 
were repeated every year on each of the products which is cost ly. Therefore, a 
need was felt to develop an integrated sampling technique for simultaneous 
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estimation of these prod ucts th rough one single survey conducted e ::~ch year. 
With this object in view, two pilot sa mple surveys one in N or thern Regio n 
during 1969-72 and the other in Andhra Pradesh in Southern region during 
1971-74 were ca rried o ut. The de•ign adopted was one of stra tified multi-stage 
random sampling where a fracti o n of the primary sampling units in the 
sample was matched overall the 9 seasons in th ree consecutive years. These 
surveys demonstrated the feasibility of collecting data and estimating simultet
neously the prod uction of all the four principal livestock products thro ugh a 
single survey. The reports on estimation of the ind ivid ual products alo ng with 
the estimation procedures and the results on animal husbandry practices have 
already been published. The estimates of the number of ani mal"/ bi rds and 
production of milk, eggs, wool and meat were obtained with a fairly 
high degree of preci sion in both the regions. The sample size required 
fo r obtaining estimates of various livestock products with given precision are 
being worked out. Subsequently the scope of the pilot sample surveys on l ives
tock prod ucts was extended to the (i) estimatio n of production of hides and 
skins and (ii) estimation of number of pigs slaughtered in rural areas and to 
study the a ttendant swine practi<:es and socio-economic conditions o f farmers 
rearing pigs. 

5.2 In order to evolve a !:Uitable sample technique for estimation of 
production of hides and skins, a pilot sample survey was conducted in t he 
d istricts of Amritsar, Jullun dur, Ludhiana and Ferozepur of Punjab State 
during 1974-76. The sampling design ad vpted was one of stratified two stage 
random samplin g. The estima tes of number of hides and skins were obtained wi th 
a high degree of precision. However, before finaliling the appropriate sam
pling technique, it is proposed to carry out similar investigations in a few more 
important districts in different animal husban dry regions of the country during 

the sixth plan period. 

5.3 For evolving a suitable sampling technique for estimation of number of 

pigs slaughtered, a pilot sample survey was carried out in the districts of Ali
garb and Allahabad of Utta r Pr::tdesh. The analysis of the data is in progress. 
I n the light of the experience gained in this survey, it is proposed to modify 
the sampling technique and test its efficacy by conducting similar sampling 
enquiries in one district in each of the States o f Assam, Bihar and Karnataka 
during tbe sixth plan period. 

5.4 Since it is more convenien t to obta in data on milk production by enquiry 
than that by actual weighment, a pilot sample survey to study the relative 
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merits of the two approaches has been in itiated recent ly in the districts of 
Barabanki (UP.) and Rohtak (Haryana). The object of the survey is to 
examine the possibility of replacing the method of weighment by that of enquiry 
either partly or wh olly without affecting the reliability of the d1ta and precision 
of the estimate of production. 

5.5 The sampling techniques available fo r estimation of live-stock products 
are suitable for collecting data with the help of wholetime staff, but the most 
important requirement of any statistical methodology to be used on regular 
basis is that it sho uld be possible to collect the bas ic data utilising the existing 
field agency of the department concerned . In order to modify the existing 
sampling technique to meet this requirement pilot sample surveys are porposed 
to be undertaken in a few selected districts during the Sixth Plan fo r estimation 

of livestock products on the basis of the data collected as a part of the normal 
duties of the field agency of animal husbandry departments of different States. 

6. The salient results of some of the projects undertaken by the Institute 
during the 5th Five Year Plan period have been discussed above. Keeping in 
view the needs of information and data on a number of other important aspects 
and to provide a sound statistical base for planning of agricultural development 
programmes, a number of research projects have been fo rmulated and are 
proposed to be undertaken during the 6th Five Year Plan period. So me of the 
new prcjects are mentioned below : 

1. Sam pie su rveys for the study of constraints in the transfer o f tech
nology for increased agricultural production. 

2. Pilot sample survey for developing samplin g metho dol ogy for esti
mating the area and yield rates of high yi elding varieties o f potatoes 
and extent of adoption of improved p ractices. 

3. Pilot sample survey for estimation of post-harvest food-grains losses. 

4. Pilot sample survey for study of cost of cultivatio n of pulses. 

5. Pilot sample survey for the estimation of cost of culti vation o f oi lseed 
crops. 

6. Pilot sample survey for study of feasibility and comparative eco

nomics o [ grape cultivation in Punjab, HaTyana and Rajasthan. 

These and other research projects will be taken up in collaboration with 
other I.C.A.R. Institutes, Agricultural Universities or State Departments. 
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Table 1 : Percentage distibution of districts according to yieid 
rate of high yielding varieties. 

Season Crop 
Class 

interval 
(Q/ha) 

1974-75 1975-76 1976-77 1977-78 

1 --2-
3 4 5 6 7 

Kharif Rice Less than 5 4 
5-10 7 

10-15 13 12 12 18 
15-20 13 28 34 26 
20-25 33 20 23 4 
25-30 34 16 23 37 
30-35 24 4 15 

Number of 
districts 15 25 26 27 

Maize 5-10 12 12 
10-15 33 25 12 25 
15-20 34 38 75 25 
20-25 33 25 13 38 

Number of 
districts 3 8 8 8 

Jowar 5-10 75 25 
10-15 75 75 25 
15-20 25 25 25 
20-25 25 

Number of 
districts 4 4 4 4 

Bajra Less than 5 25 45 11 22 
5-10 50 33 45 33 

10-15 25 22 34 
15-20 11 22 11 
20-25 
25 & above 11 

Number of 
districts 4 9 9 9 
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1 2 3 4 5 6 7 

Ground-nut less then 2.5 10 
2.5-5.0 20 20 20 
5.0-7.5 40 40 20 

7.5-10.0 20 30 20 
10.0-12.5 40 50 30 
12.5-15.0 20 10 10 

Number of 
districts 5 10 10 10 

Cotton less than 1 12 
1-2 12 12 
2-3 50 50 50 38 

~ 3-4 13 13 38 
4-5 12 12 
5 and above 50 13 25 

Number of 
districts 4 8 8 8 

Rabi Wheat less than 5 
5-10 4 4 

10-15 12 12 
15-20 43 15 15 17 
20-25 19 50 35 25 
25·30 23 31 31 38 
30-31 7 7 4 
35 and above 4 4 

-< N umber of 
districts 26 26 26 24 

Rice Jess than 5 
5-10 

10-15 8 
15-20 30 17 8 30 
20-25 30 25 25 20 
25-30 20 33 33 30 
30-35 20 17 17 20 
35 and above 8 9 

Number of 
districts 10 12 12 10 

.x' 
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Table 2 : P ercentage distribution of districts s how ing inc r e ase 
( + )/ '!ecrease ( - ) in a verage yield of H YV over the 
p rev1ous y ear. 

Season Crop Class In 1975-76 In 1976-77 In 1977-78 
interval over 1974-75 over 1975-76 over 1976-77 

(%) (+) (- ) (+) (-) (+) (-) 

1 2 3 4 5 6 

Kharif Rice Less than 
5 4 8 4 4 

5-25 14 29 16 60 42 15 
25-50 36 7 8 23 4 
50-75 7 4 4 
75-100 7 

100 & above - 4 

N umber of 
districts 9 5 5 20 20 6 

Maize Less than 
5 33 

5-25 38 38 50 13 
25-50 67 12 25 
50-75 12 

75-100 
100 & above - 12 

Number of 
districts 2 5 3 4 4 

Jowar Less than 
5 34 33 ·-

5-25 33 25 25 
25-50 25 25 

'r 50-75 50 25 
75-100 

100 & obove - 25 

Number of 
districts . 2 3 3 1 

Bajra Less than 
5 12 

5-25 25 25 11 25 
25-50 25 22 22 12 13 
50-75 25 11 25 

75-100 13 
100 & above - 34 

Number .of 
districts 1 3 7 2 4 4 

~ 
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1 2 3 (+) 4 (- ) (+) 5 (-) (+) 6 (-) 

Groundnut 5-25 2~ 10 25 
25-50 25 25 80 50 
50-75 25 10 13 

75-100 
• r 100 & above - 12 

Number of 
districts 3 1 10 8 

Cotton Less that 
5 12 12 29 
5-25 25 50 13 13 14 14 

25-50 25 38 14 14 
50-75 

75-100 12 
100 & ,above - 15 

I' 

Number of 
distrie<ts 1 3 5 3 3 4 

Rabi Wheat Less than 
5 16 12 16 12 21 12 
5-25 36 16 16 36 42 17 

25-50 12 4 12 4 4 
50-75 4 

75-100 4 
' 

N umber of 
districts 18 7 9 16 16 8 

R ice Less than 
.5 10 25 17 ! 22 11 
'5-25 40 30 33 17 34 22 

25-50 20 8 11 

Number of 
4 • districts 6 7 5 6 3 .. 

' 



30 ,... 

Table 3: Percentage distribution of districts according t o 
increase in average yield of HYV over l ocal 

Season Crop Class 
interval 1974-75 1975-76 1976-77 1977-78 ' 

( % ) 

1 2 3 4 5 6 7 

Kbarif Rice Jess than 
25 20 20 12 8 

25-50 27 28 42 42 
50-75 40 32 23 42 

75-100 13 8 19 4 
100 & above 12 4 4 

Number of ·1--
districts 15 25 26 26 

Maize Less than 
25 33 12 

25-50 33 63 75 38 
50-75 34 12 12 

75-100 12 13 
100 & above 25 13 25 

Number of 
districts 3 8 8 8 

Jowar Less than 
25 25 25 

25-50 
50-75 50 25 33 25 

75-100 
100 & above 25 75 67 50 

Number of 
districts 4 4 3 4 

Bajra Less than 
25 50 43 

25-50 25 29 33 50 
50-75 28 56 25 
75-100 25 11 13 
100 & above 12 

Number of 
districts 4 7 7 8 

?<-
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2 3 4 5 6 7 

Ground nut Less than 25 25 50 72 80 
25-50 75 38 
50-75 12 14 20 
75-100 14 

Number of 
districts 4 8 7 5 

Cotton 25-50 14 28 29 
50-75 67 29 14 
75-100 29 14 
100 & above 33 57 29 57 

Number of 
districts 3 7 7 7 

Rabi Wheat Less than 25 4 4 9 14 
25-50 50 43 48 38 
50-75 21 35 30 33 
75-100 8 9 10 
100 & above 17 9 13 5 

Number of 
districts 24 23 23 21 

Rice Less than 25 14 45 27 29 
25-50 57 33 46 29 
50-75 29 11 9 42 
75-100 11 9 
100 & above 9 

Number of 
districts 7 9 11 7 
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2.3 As~essment of Foodgrain Losses 

By 

D. Singh and R.K. Khosla, 

Indian Agricultural Statistics Research' Institute, 
New Delhi 

1. The efforts such as introduction of high yi~lping vanetleS, increasing 
use of fertiliz~is, extension of irrigation facilities, adoption of improved cultu
ral practices etc. are being made to produce more foodgrains to meet the 
needs of the growing population of the country. The problem is, however, 
not solved by merely producing more foodgrains unless food produced are 
protected and preserved properly in consumable form. It is well known that 
there are appreciable pre-harvest crop losses due to.pests and diseases, and 
post-harvest foodgrain losses at different stages of. handling, such as harvesting, 
threshing, cleaning, storage, transportation, proces~ing, etc. If such losses are 
avoid~d there is no doubt, the gap betw.een the supply and demand of food 
can be reduced considerably. The protection measures will depend upon the 
causes of losses and the quantities afft:cted thereby. It thus seems 
necessary to objectively study the causes of grain losses and the quantities 
thereof. 

Pre-Harvest Losses 

2.1 For obtaining the reliable and objective estimates of pre-harvest 
foodgrain losses due to pest and diseases, the Institute initiated a pilot sample 
survey in Cuttack district during 1959-62 with the obje.ctive of evolving suitable 
sampling and measurement techniques for estimating the incidence of pests 
and diseases on paddy crop and assessment of consequent Joss in yield. 

Thereafter, with a view to verifying the suitability of the techniques which were 
developed on the basis of the Cuttack survey, in· a different agro-climatic 
conditions, the study was extended to Thanjavur district in 1962 and to W. 

Godavary districts in 1963. The surveys in these two districts were carried 
out for four years. A similar survey with the objective of evolving a suitable 
sampling and measurement techniques for the estimat~on of incidence of pests 

and diseases on wheat and maize crops and assessment of consequent losses in 

yield was also carried out in Aligarh district during '1963-67. 

2.2 On the basis of the above mentioned studies, the methodology for 
estimation of the incidence of pests and diseases on paddy, wheat and 
maize crops and, by making use of the yield data of the affected crop, 
the a5sessment of crop losses was evolved. The results obtained by 
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making studies on different angles were printed in various publications. The 
review of some of the important publications is presented below in brief:-

2.3 Abraham and Khosla (1965) studied to reduce the number of 
variables and to form a single index of the level of incidence of pests and 
diseases in rice crop in cultivators' fields. The techniques of component 
analysis has been used for this purpose. It was found that about 33 to 39 per 
cent of the total variation was accounted for by this index in different years. 
Alternative indices based on (i) ranking methods, (ii) method suggested by 
Elston and (iii) standardized values were also worked out. 

2.4 Abraham and Khosla (1967) demonstrated the sampling and 
measurement techniques for the estimation of incidence of pests and diseases 
and consequent loss in the yield of rice crop based on the data collected from 
cultivators' fields in the Cuttack district of Orissa State for three years 
(1959-62). About 11 to 17 per cent losses were estimated for different years. 
The maximum loss was due to helminthosporiose (Helminthos-porium oryzae) 
consistently in all the years. lt wa:~ also found that . for every one per cent 
increase in white ear heads due to Borers (Tryporyza incertulas), the yield 
decreased by 0.6 per cent. 

2.5 Abraham, Khosla and Kathuria (1969) examined the use of succes
sive sampling in pest and diseases survey on rice crop for obtaining better 
estimates of (i) the incidence in the second year of the survey, (ii) the change 
in their occurence from one year to the next year and (iii) the overall mean 
incidence over the two years. They discussed the relative efficiencies of various 
estimates based on matched sample. 

2.6 Singh et a/ (1971) studied the incidence of pests and diseases of 
maize crop and consequent loss in the yield of Aligarh district of Uttar Prade~h 

during 1963-67. The percentage of plants damaged by major pests, viz; 
stemborer (Chilo parte/Ius Swinhoe) gu]ia weevil (Tanymecus indicus Faust) 
and leaf-roller (Marasmia trapezalis Gianee) were 11 .38, 34.38 and 7 9 
respectively for early maize during 1964-67 and were 14.73, 32.61 and 15.59 
for late maize during 1964-66. The significant decrease in yield due to infes
tation of gujia weevil and leaf.roller in the early maize was 12 and 3 per cent 
respectively. The average avoidable loss in yield in the district was 1.93 and 
1.81 q/ha in the early and la te maize respectively by applying plant protection 
schedule as per recommendations of Department of Agriculture of the State 
Government. 

2.7 Sardana, Khosla and Rao (1971) studied the sample size required 
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at various stages of stratified multi-stage random sampling on the basis of the 
pilot sample survl!ys carried out in the districts each in the paddy growing 
States of Orissa, Andhra-Pradesh and Tamil Nadu for 3-4 years. It was 
observed that at district level it may be possible to estimate the incidence of 
major pests and diseases with standard error not more than 10 per cent by 
taking a sample of 100 villages, 4 .fields per selected village and 2 plots of 1 sq. 
metre each per selected field. 

2.8 Kishen eta! (1972) studied the sampling and measurement teehni
ques for estimation of incidence of pests and diseases on wheat crop and 
consequent loss in the yield in Aligarh district of Uttar Pradesh during 1963-67. 
They observed that gujia weevil (Tanymecus indicus Fst.) and termites 
(Microtermes obesi Holmgs) were the major pests. The peak period of their 
infestation was the second fortnight from the date of sowing. Gujia weevil 
damaged 1442± 0.65 per cent and termites 2.08±0.43 per cent of the clumps. 
Brown rust (Puccinia triticina Erikss) and black rust (Puccinia graminis tritici 
Pers.) (Erikss. & P. Henn .) were the major diseases and their maximum inci
dence was in the 11th fortnight. The percentage infection of brown rust in the 
peak period was 14.57±0.44 and the black rust 4.49±0.25. Infestation of 
termites caused a significant loss in the yield of crop. 

2.9 Seth et a! (I 971) presented the report of the pilot sample surveys 
conducted in rice crop in three districts during 1959-67. The various aspects 
of sa'lJpling and measurement techniques were dealt with and reported the 
results obtained. The average percent age losses due to incidence of all the 
major pests and diseases over all the years in Cuttack district were found to 
be 13.00±2.63, 7.13±6.32 and 11.38±5.72 for long duration varieties of 
Sarad crop, short duration varieties of Dalua crop and medium duration 
varieties of Dalua crop respectively. The overall average percentage losses 
due to incidence of all the major pests and diseases in Thanjavur district were 

4.39±1.03, 3.25± 0.33, 10.46±1.65 and 3.96±4.15 for short duration varieties 
o f Kuruvai crop an d long duration varieties of Kuruvai crop and long duration 
varieties of Samba and Thaladi crops respectively. In the W. Godavari 
survey, the average percentage loss due to incidence of a.ll the major pests and 

diseases pooled over the years was 10.57 ± 2.06 and ·l4.43 ±2.95 during Kharif 
season (long duration varieties) and Rabi (medium duration varieties) season 
respectivel y. The major pests· and d iseases were Stembo~er · (Tryporyza 
incertulas) , gall fiy (Pachydiplosis oryzae) Hefminthosporiose (Helminth'os

porium oryzae) and Blast (P iricularia oryzae). 

2.10 Singh et a! ( 197 3) reported, adopting paired, fields (sprayed and 



35 

unsprayed) technique in stratified multistage random sampling, that the 
average avoidable loss in the yield of paddy in Samba season in Thanjavur 
district (1962-66), Kharifand Rabi seasons in W. Godavari district (1963-66) 
were 4II ± 32 kgfha 76± 27 kg/ ha and 204 ± 32 kg/ha respectively. The 
estimates of Average avoidable loss in the yield of early and late maize in 
Aligarh district (1963-67) were found to be 193±63 kg/ha and 181 ±58 kg jha 

respectively. The avoidable loss in the yield of wheat in Aligarh district 
('1963-67) was estimated to be 185 kgfha. 

2. l I Ktosla (I 977) suggested three mettJ_ods for the assessment of crop 
losses caused by pests and diseases : 

(i) using the multiple regression technique involving the actual inci
dences of major pests and diseases in crop as independent variables 
and yield as the dependent variable; 

(ii) forming an index based on the incidences of major pests and 
disease on crop by component analysis technique then reducing it 
to a linear regression of yield on an index thus formed, and 

(iii) adopting chemical plant protection measures to control the inci
dences of pests and diseases in one of the 'paired selecte.d fields. 
The formulae were simplified as far as possible and demonstrated 

its application to the data of the pilot sample survey carried out 
in one of the paddy growing districts. The estimated percentage 
losses by methods of regression study and that of index form ation 
werr 19.21 and 20.35 respectively with standard errors of 9.58 and 
5.36. The percen tage of avoidable loss in yield by adopting plant 
protection measures was 4.68 with standard error of 1.17. 

2.12 The sampling and measurement techniques evolved at this In st i
tute for the estimation of incidence of pests and d iseases and consequent crop 
losses by relating the incidences with the yields, on the basis of pilo t sample 
surveys carried out on paddy : wheat and maize crop during 1959-67, could be 
applied on o ther crops on si milar lines. Similar studies on high yielding 
varieties of paddy and wheat crops in the districts of S. Arcot in Tamil Nadu 
and Gorakhpur in Utta r Pradesh respectively have recently been planned. 

2.13 Some of the im pnrtant work done on tea crop in India is also 

reviewed in brief as follows :-

2.14 Sen and Chakrabarty ( 1964) estimated the loss in tea crop due to 
pests and diseases in the tea estates of North-East India on the basis of sample 
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surveys. A stratified multistage sampling design was adopted, with partial 
replacement of sampling units in the successive years. For mature tea, the 
overall loss due to major pests and diseases during 1959 in Assam Valley was 
estimated to be about 1 maund per acre under actual conditions, when using 
normal control measures. This was 5.6 per cent of the disease free crop. 

2.15 Sen eta/ (1966) described sampling techniques for estimating the 
degree of infestation of pests in tea estates, with particular reference to Red 
Spider Mite in North-East India. Systematic sampling of bushes from a section 
of an estate bas been shown to be at least as efficient as any alternative 
sampling scheme, for the same sample size. They discussed possible gain due 
to double sampling, using combination of eye estimation of incidence in a 
section with scoring (objective) technique as a sub-sample of sections. 

2.16 Sen and Chakrabarty (1967) estimated loss in tea due to Red 
Spider Mite with incidence index of 16.2 per cent as 139±34, 141 ±59 and 
124±49 kgfha by using the methods of least squares, Wald and Bartlett 
respectively. 

3. Post-Harvest Losses 

3.1 A review in brief of losses at different stages of harvesting, threshing 
cleaning, storage, transportation, processing_ etc. is as follows :-

3.2 The Government of India appointed a Committee in Sixties to make 
studies of the crop losses. The estimates of losses of important crops, viz., 
wheat, rice, jowar, bajra, gram, millets and pulses, made by the Committee of 
different stages, viz., threshing yards, ftransport and storage are given in 
Table-1, averaged over the three years 1962·63, 1963-64 and 1964-65. 
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Table-1 . Estimates of Food Grain Losses at Different Stages in Important 
Crops (in percentage) 

State at which 
Maize Gram !Millets 

Pulses 
the loss occu- Wheat Rice Jowar Bajra (e~cep- T t 

rred tmg 0 

gram) 

a 

Threshing 1.0 2.5 2.0 0.5 0.5 0.5 1.0 0.5 1.68 
yard 

Transport 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.15 

Processing 2.0 • 0.92 
Storage 

(i) Rodents 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.50 

(ii) Birds 0.5 1.0 1.0 l.O 0.5 0.5 2.0 0.5 0.85 

(iii) Insects 3.0 2.0 2.0 1.0 3.0 5.0 0.5 5.0 2.55 

(iv) Moisture 0.5 0.5 2.0 0.5 0.5 0.5 0.5 0.5 0.68 

Total 9.33 

N. B. : Losses have been worked out on the basis of loss to food value 
only. Driage which causes loss in weight but not loss in food 
value, spillage, loss in weight on account of theft, loss on 
account of conversion where some quantity may be lost for 
human consumption but is available for animal consumption, 
have not been considered as loss. 

Krishnamurthy (1968) reported that the losses of foodgrains suffered 
annually by the Government during storage of 7 to 10 million tonnes was Jess 
than 0.2 per cent. The co-operative organisations (2 to 6 months of storage) 
~nd warehousing corporations (upto 8 months of storage) suffered losses of 
I to 2 per cent and 1 per cent, respectively. In the rural storage under 
farmer's condition the losses due to insects in the wheat stored upto 8 months 
varied from 2.03 to 9.52 per cent. 

The Committee on Post-harvest Losses of Foodgrains in India (1971) 
indicated the losses of foodgrains of wheat, paddy, jowar, bajra, maize, etc. 
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on various stages of post-harvest. The storage losses during the period from 
1963-64 to 1968-69 held in storage were as given in Table 2. 

Table-2 • . Losses of Foodgrains in Storage 

Year 

1963-64 

1964-65 

1965-66 

1966-67 

1967-68 

1968-69 

Quantity stored 
(in tonnes) 

59,34,351 

60,92,374 

47,12,823 

43,30,063 

27,73,576 

20,22,386 

Loss % in relation 
to quantity stored 

0.20 

0.26 

0.13 

0.14 

0.10 

0.074 

The percentage of losses during transportation for the period 1962 to 
1967 in respect of wheat were as given in Table 3. 

Table-3. Losses of Wheat Grains in Transportation 

Year 

1962-63 

1963-64 

1964-65 

1965-66 

1966-67 

Loss as percentage of the 
quantity transported 

0.75 

0.59 

0 . 3~ 

0.29 

0.17 

Prof. B. R. Sesbacbar, President, Indian National Science Academy, told 
m his address during the seminar on Post-harvest Technology of Foodgrains 
he ld at New Delhi in December, 1972, that about 10 million tonnes of food
grains were lost annually during the process of drying, transportation, storage 
and distribution. 

;.· 
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Srivastava et al (1973) reported weigl;lt loss due to insects in villages to 
the extent of 9. 7 percent kernel damage to the tune of 30.1 percent. 

Girish et a/ (1974) estimated the losses of wheat in farm storage in 
d ;fferent regions of Uttar Pradesh ranging from 0.6 to 9.7 percent. 

The Committee on Cost of Handling of Foodgrains set up by the Food 
Corporation of India ( 1974) reported the transit and storage losses in Food 
Corporation of India from 1969-70 to 1972-73 as given in Table-4. 

Table 4 Foodgrain Losses in Transit and Storage 

Year 

1969-70 

1970-71 

1971-72 

1972-73 

Rs. 
(in crores) 

15.29 

15.00 

18.36 

21.47 

Quantity 
(in lakh tonnes) 

2.06 

1.76 

2.12 

2.33 

Percentage of transit 
and storage losses on 

purchase and sale ·value 

1.03 

1.06 

1.09 

1.08 

Krishnamurthy (1975) reported that the losses of foodgrains in rail 
transit were estimated by the Food Corporation of India at about one percent 
during 1979-71. He also assessed the loss in commercial storage offoodgrains 
as 3 to 5 percent when storage was for 8 months and around one percent when 
the storage was up-to 4 months. In underground structures, the loss was 6 to 
10 percent. He also observed that a loss of 3 percent was due to use of hooks, 
0. 1 to 0.2 percent due to spillage, ank 0.5 percent due to loss of moisture in 
general during storage. 

Girish et al (1975) estimated the average loss of wheat due to insect 
damage as 2. 0, 0.85 and 0.95 percent after seven months of storage in grain 
markets ef Western U.P., Punjab and Haryana, respectively. 

Padua (1977) gave the losses of rice at different stages of post-harvest 
operations as follows:-
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Table -5 Losses of Rice at Different Stages of Post-harvest 

Stage 

Harvesting 

Handling 

Threshing 

Drying 

Storage 

Milling 

Total range of loss 

Range of Loss in 
percentages 

I to 3 

2 to 7 

2 to 6 

1 to 5 

2 to 6 

2 to 10 

10 to 37 

The Indian Agricultural Statistics Research Institute estimated, on the 
basis of the tentative report on the pilot study conducted in Aligarh district 
during 1973-74, the percentage loss in storage as 2.0 and 5.2 during the years 
1972-73 and 1973-74 respectively. 

The estimates of post-harvest losses given above are mostly based on 
intelligent guesses by the experts. Even where objective methods have been 
used, it is based on limited field experiments. The need of statistical metho
dology for assessment of such loss has been felt not only in India but also 
elsewhere. Keeping in view the importance of the problem, research studies 
for evolving appropriate methodology for the assessment of Post-harvest 
losses of foodgrains at different stages seem to be necessary. 
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2.4 Theoretical Constraints in Layingout the Multilocational Trials and Pro
cessing the Resulting Data-A Non-Parametric Approach. 

By 

G . Narasimhayya and G.V.S. Ramakrishna, 

Directorate of Oilseeds Research, Rajendranagar, 

Hyderabad (A.P.). 

Abstract 

1. Procedures for fixing optimum plot size in the Co-ordinated Trials to 
be conducted at various locations were not available in the literature. Some 
alternative rough methods to fix the plot size were suggested for such cases. 

2. Theoretical constraints in analysing the multi-way non-orthogonal 
data with heterogenous error variances were mentioned. A non-parametric 
procedure of analysing the data under the above constraints was given. The 
procedure was illustrated by working on some actual data of two-way classifi
cation of the Directorate of Oilseeds Research, Hyderabad, which can be 
extended to multi-way non-orthogonal data without Joss of generality. 

2.5 Projection of Area Under Groundnut in Andbra Pradesh. 

By 

G. Krishnan Kanth and G. Nageshwara Rao, 

Andbra Pradesh Agricultural University, Rajendranagar, 

Hyderabad (A.P.). 

Abstract 

Bal a nd Raghava Rao (I 973) has used different short run and long run 
models for est imating the area under wheat in Punjab State. In this paper an 
attempt bas been made for estimating short-run projection of area under 
groundnut in Andbra Pradesh by district-wise taking the time series data from 
1955 to 1974. The different pr >Jection models have been used for estimating 
the area under tbe said crop. <\!so, the long-run projection has been made for 
the state as a whole for this crop, by fitting the orthogonal polynomials with 
the help of va riate difference met bods. The groundnut crop has been selected 
as it is one of the important commercial crops in Andhra Pradesh and also 
due to prevailing scarcity of edi ble oils in the country as a whole. 
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2.6 Production Functions and Economic Optima in Nitrogen Use for Some 
Cotton Varieties at Different Spacings at Parbhani and Nanded. 

By 

P.R. Waghmare and B.L. Bawle, M.A.U., 
Parbhani (Maharashtra). 

Abstract 

Cotton is important cash-crop in Maharashtra. The production of 
cotton mostly depends upon the Nitrogen and plant population per hectare. 

In the present paper an attempt has been made to study the cotton yield 
·-Nitrogen relationship by fitting (1) Cobb Druglas (2) Quadratic and (3) 
Squart production functions at different spacing at two location for the 
data of two years' experimental trials conducted at Cotton Research Station. 

The analysis revealed that Quadratic function was the most suitable 
production function to estimate the relationship between yield and Nitrogen 
use 

Similarly, the figures of economic optima differed for different varieties 
H-4, L-147, ACH·2 and DHY-286, at Parbahani and Nanded, when the spac
ings were changed. The information so obtained is of impetus use for cultiva

tors, as the economic optima differs from place to place and also depends upon 
the planf population. 

2.7 Sampling With a Rope-a Useful Method for Forest Surveys. 

By 

K.R. Satyamurthi, 

Forest Research Institute, and Colleges, Dehradun (U.P .). 

Abstract 

"The basal area of a forest, which can be understood by immagining all 
cut trees (at one meter height from the ground) when viewed from a helicopter 
will have wooden portion whose total area is basal area, when multiplied by 
average trunk height gives the volume of the useable timber in the forest. 
Hence the basal area is an important statistics for forest management. To 
enumerate this we have a novel method which is introduced by Bitterlicb. A 
useful modification done by the author in this method is to be discussed in the 
paper.'' 
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2.8 A Note on Bufl'erstock Policy with Reference to Foodgrains. 

By 

S.D. BokiJ and H. Singh, 

Indian Society of Agricultural Statistics, New Delhi. 

The main objective of bufferstock policy is to even out fluctuations in 
supplies of foodgrains resulting from fluctuations in domestic production. It 
can take care only of the random fluctuation and not of any long term prob
lems resulting from divergent trends in demand and supply. To answer the 
question of size of bufferstock, various efforts have been made. We have 
adopted here the approach made by Simaika, J .B. (1974) to calculate the pro
bability of meeting the deficit in a continuous period of say 5 or 10 years. On 
the basis of the recurrence relations between the probability of success for N 
and N-1 year, calculation for the initial stock required to ensure 90% probabi
lity of success in bufferstock operations is worked out for 5 years and 10 years 
period. The results obtained are presented in the paper in tabular form. 



46 

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

I . It was noted that the Govt. of India has given high priority to rural 
development programmes under • the Sixth Five Year Plan. It is 
necessary to develop a proper statistical frame for monitoring the 
rural development projects particularly those for the benefit of small 
farmers and landless labourers. The conference stressed the need 
for the creation of a suitable and adequate machinery for proper 
assessment and evaluation of these programmes as was followed for 
Rinderpest Eradication, IADP and State part of I.C.D.P. 

(Action : IASRI, Mimstry of Agriculture and Irrigation, State 
Departments concerned and Agricultural Universities) 

2. The programmes of experiments in cultivators' fields taken up so 
far have covered largely crop response to fertilizer application . 
Other problems like plant protection inter-cropping, etc. suitable 
for study in different areas should be identified. As experiments in 
cultivators' fields are in the nature of adoptiv~ research, State 
Departments of Agriculture may be involved in the execution of 
such investigation. 

(Action : ICAR, State Departments of Agriculture and Agricultural 
Universities) 

3. b tima tes of post-harvest crop losses currently available are based 
on guesses and limited field experiments. In view of the importance 
of the problem, research studies for evolving appropriate methodo
logy for the assessment of post-harvest losses of foodgrains at 

different stages and due to various causes should be taken up on a 
priority basis. In such studies provision may also be made to 
collect information on types of storage in use and their relative effi
ciency under field conditions. 

(A ction : IASRI, ICAR, Deparrment of Food, Ministry of Agricul

ture and Irrigation) 

4. Statist ical methodology fu r estimation of crop losses due to fiooclsr 
draught/hailstorm, etc. sho uld be developed. 

(Action : JASRI and Agricultural Univ~rsi ties) 

5. Considerable variability bad been observed in the performance of 

high yielding varieties of major cereals and cash crops even in a 
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compact region like a district. The performance of the HYV was 

also not very consistent from year to year. The extent of adoption 
of improved practices also varied widely from cultivator to culti
vator. It was recommended that intensive investigations to study 
the constraints in the adoption of techne.!ogy for increased agricultu
ral production may be taken up in typical districts in different States 
under the VI Plan. 

(Action : IASRI) 

6. For determining yield rates of crops like cotton and those vegetables 
involving multiple pickings component sampling approach with 
independent sample of fields at different pickings with a large 
number of fields for the first and second pickings and a smaller 
number of fields for the remaining pickings have been found to be 
convenient and efficient. However, investigations for studying the 
efficiency of alternative sampling procedure may be conducted in 
other areas to test and standardise these procedures. 

(Action : IASRI and State Departments/ Agricultural Universities) 

7. In view of the value of straw as cattle feed there is need to estimate 
the availability of all types of straw which can be used as feed. 
Straw to grain ratio for HYV is likely to be different from similar 
ratio for conventional varie ties . Efforts should be made to estimate 
straw to grain ratio for such varieties. 

(Action : IASRI and other ICAR Institutes, State Departments/ 
Agricultural Universities) 

8. The need for initiating appropriate surveys and other studies for 
bringing about improvement in Forestry Statistics was reiterated. 
It was felt that not much headway bas been made in this regard 
though a similar recommendation was made at the last conference . 
It was suggested that the Director, IASRI and the President, Forest 
Research Institute may jointly examine the problems as early as 
possible with a view to remove the impediments for the fol low up 
action expeditiously. 

(A ction : IASRI and F.R.I., Debradun) 

9. A useful modification to Bitterlick's method for determining basal 
area of trees and from it the volume of the useable timber in a forest 
bas been developloped by the Forest Research Institute, Debradun. 
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The modified method may be tried in different topographical forest 
areas and in various regions of the country. Its applicability for 
enumerating crop area may also be tested on a pilot scale. 

(Action : FRI, State Departments of Agriculture and IASRI) 

10. In order to protect the interest of the producers and for the purpose 
of price fixation it was recommended that the cost of production 
data should be collected on a wider scale. 

(Action : IASRI, Agricultural Univ~rsities and State Departments of 
Agriculture) 

11 . It was recommended that prices of inputs like fertilizers, irrigation, 
human labour, bullock labour etc. may be collected from a fixed 
set of villages on a priority basis in order to study trend in prices. 

(Action : Ministry of Agriculture and NSSO) 
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3(a).l. Status of Statistical Methodology for Animal Sciences 
Research and Development 

By 

K . C. Raut, 
Indian Agricultural Statistics Research Institute, 
New Delhi. 

Application of statistical research to animal sciences received some 
attention only recently. Methodological investigations carried out in the past 
or being carried out can be discussed broadly under the following beads : 

(i) Methodology evolved and adopted by various organisations; 

(ii) Methodology evolved but needs to be adopted by organisations 
concerned; 

(iii) Methodological investigations in progress; and 

(iv) Research Investigations proposed to be under taken . 

In ad dition, there are other areas in which methodological investigations 
need to be undertaken. These aspects are being discussed in br.ief in the 
sections which fol low. 

1. Methodology Evolved and Adopted : 

There is considerable gap in the avail::tbility and requirements of data in 
the field of animal husbandry, dairying and poult ry. The Indian Agricultura l 
Statistics Research Inst it ute (IASRT) initiated pilot investigations on a few 
items and was successful in evolving suitable methodologies for the purpose. 
The methodologies evolved have be'.!n successfully adopted by various organi
sations. In some cases the work ing procedures were modified to suit the 
condi tions prevail ing in the a rea or for organ isa tiona l convenience. These 
investigations include est imation of in terccnsal esti mates of number of live
stock; estima tion of livestock products. The sampling plan devised on livestock 
numbers is not only suitable for pro viding ra tionalised supervision over the 
work of primary enumerating staff during census operat ions so that indepen
dent estimates of livestock numbers can be obt ained much more quickly than 
the census da ta but also for esti mation of livestock numbers in intercensal 
years. More recently the Institute bas developed an integrated plan for esti
mating annual o utput of one principal livestock prod uct every year with 
sufficient precision and simultaneously estimating on the basis of smaller 
samples the indices of changes of production in respect of other principal 

.. 
I 
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livestock products. These have been successfully implemented by State 

Departments of Animal Husba ndry. The details on these studies are discussed 
in a separate article. A satisfactory technique has also been developed for 
estimating the cost of production of milk in a compact area and this has been 

adopted by some of the organisations in dairy sector . The Oj:'erational feasi
bility of the plan for sytematic sampling of milk records to estimate the milk 
production was studied and tried successfully in Key Village Blocks. This has 
also been adopted by some State Departments for assessing improvement in 
terms of milk production brought about by cattle development schemes. A 
satisfactory technique was evolved to grade the wools on the basis of quality, 

as judged from the fibre characteristics which effects the ultimate manufac
turing products. Based on these studies definite standards were formulated 
and adopted . 

A modest but interesting example of operational research in the field of 
animal husbandary was provided by the efforts that were made to improve the 
operational efficiency of the Rinderpest Eradical ion Campaign which was 
executed on a national scale in India. While assessing the progress of the 
rinderpest eradication campaign, the operational efficiency was critically 
examined which resulted in estimating the optimum team size required for 
vaccination of animals in the village in order to have maximum ourturn a nd 
number of ampoules containing the vaccine with the object of reducing 
wastage. These findings were fruitfully utilised in d1fferent States. Staiistica I 

techniques developed in the field of statistical genetics and breeding have also 
been successfully utilised for getti ng better knowledge of genetic compositio n 
of the herd and in selection for improvement of the stock. These aspects are 
being dealt in a separate article. 

2. Methodology Evolved but Needs to be Adopted : 

The 1ASRI, after undertaking a series of investigations in va rious 

aspects, have evolved techniques for adoption in the fie ld of animal sciences . 

These studies include : an integrated approach for estimation of availability 
and cost of production of milk a nd preparation of its index ; study of impact 
of milk supply schemes on rura l economy in milk collection areas; Estima tio n 
of cost of production of po ultry and eggs under commercia rn anagerr en t 
conditions; Study of economics of sheep rearing in relation to wool production 
under migratory and station;;.. ry types of management ; Standardization of 
methods for estimating so li ds·:~ot-fat (SNF) in milk by calculation . An 
efficient method of sa mpl ing wool from fleece and commercial bulk was 
evolved for the assessment of WO·'l quality. 
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Analysing large body of data collected from tbe survey of bacteriological 
quality of milk, acceptable standards of milk were fixed so as to improve the 
keeping quality and to ensure the supply of good quality milk. These standards 
were prescribed considering bacteriological quality (organoleptic, alcohol, 
methylene blue reduction time (MBR), bacteria count acidity percentage etc.) 
of milk. Through another st udy dealing with chemical analysis of milk 
samples, standards were prescribed for market milk on the basis of percentage 
of butter fat, solids· not-fat (SNF) and specific gravity of milk. 

The procedure of estimating objectively the amount of milk sucked by the 

calf through periodical weighment of the calf before and after sucking on a 
systematic sample of the days of lactation of the cow was standardised so as to 

work out eorrectly the milk production of a cow. Separate papers have been 
prepared dealing with some of these topics. 

It is for the organisat ions, responsible for the development of lives tock, to 
see that efforts are made by adopting the methods already evolved to collect 

various statistics. Adoption of these methodologies would ultimately help in 
sound planning in fu ture. 

3. Methodological Investigations in Progress : 

Considering the importance of some of the studies, the IASRI is engaged 
m various studies which wouid be of use in livestock sector. These investi
gations include estimation of birth and death rates in bo"Jines; economics of 
pig rearing; cost of production of poultry under small scale poultry farming 
conditions; estimation of area of grazing land and its utilisation; economics 
of rearing calves etc. Estimation of specific fertility and mortality rates of 
animals according to age, breed etc. would be useful in life tables and scienti
fica lly projecting livestock population . Study of economics of pig production 
will help in providing guidelines for im proving the economic status of the 
weaker section of the population 'v>ho generally mainta ins pigs. Estimation of 
herbage taken by animals through grazing will be useful to work out nutritional 
status of livestock. Study of economics calf rearin g particularly crossbred 
ones will help in suggesting ways an J means of reducing the cost on rearing. 
After working out the methodologies, these will be tried in various areas to 
test their suitability for adoption and thereafter various organisation can 
adopt for the purpose intended for. 

4. Research Jn,·estigations proposed to be undertaken : 

Within the resources available, the IASRI has pla nned to undertake a 
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few research investigations during the current Plan period. One of the impact 
studie~ proposed to be taken l.lP is to evolve a suitable methodology for esti
mating the incidence of diseases and pests in bovines, the loss in production 
due to disability and death and the losses that could be avoided through cont
rol measures. Another project is to e5timate the cost of cultivation of fodder 
crops. The study will be useful in working out cost of production of livestock 
products in a more realistic manner. Study of economics of mixed farming 
involving crop, livestock, fishery and poultry will be useful in assessing the 
performance cf different systems of farming and labour intensification in these 
~ystems, and thereby suggesting efficient farming practices. The possjbilities 
of recording reliable data directly by the respondents are being explored in 
0rder to obtain estimates of various livestock population characteristics and to 
compare the efficiency of the procedure with those in vogue. lf found success
fu l, it will create awareness a'11ong the householders for maintaining proper 

recnrds and thereby knowing the quantitative aspect of their enterprise. 

5. Studies Required to be Undertaken : 

Although there is a considerable gap between the requirements and 
availability of data in livestock, dairy and poultry, this gap can be bridged to 
some extent on ly if efforts would be made by a ll concerned in carrying out 
research investigations in these field!>. Due to perhaps non-availability of 
resources as well as trained manpower, the methodological investigations in 
some areas have not been taken up so far . Some of the areas in which the 
studies need to be carried out are : Performance characteristics of cross-bred 
cows in different generations maintained under vill age conditions; "stimation 
of various vital characteristics of different species o f livestock; estimation of 
feed intake by animals both through stall feeding and grazing at a point of 
time and the nutritional status of livestock; estimation of feed stock at a point 
of time; index of cost of sheep rearing; availability and requ irements of bullock 
energy; distribution of various categories of livestock as well as net return 
accrued according to size of holding; estimation of demands for various Jive
stock products etc. No sat isfactory yardstick is avai lable for measuring the 
working capacity of bullocks particularly crossbred ones. C o nsidering the 
uti ity of these studies, efforts should be made to carry out the investigations. 

6. Before undertaking further studies in any field, it is desirable that one 
~hould have the informatio n about the work done in the past. Towarrfs this 
end, attempt& have been made by the IASRI to prepare compendia on the ani
mal experiments carried out in the country and these compendia cover the ex
periments on animal nutri · ion, physiology, breeding etc. Experiments covered 
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under other disciplines are proposed to be covered under this project. The 
preparation of these compendia will enable the research worker engaged in the 
work connected with animal seiences to utilise the results of past experiments 

for further advancement of research. It will also facilitate the co-ordination 
and review of research work as well as help in scientific planning. 

7. Utilisation of Secondary Data : 

Sample surveys and experimental investigations are carried out wi th 
some specific objectives. After meeting these objectives, generally these data 
are not utilised further to make some deeper studies. It is not possible nor 
desirable to conduct experiments or surveys for every item of study. If the 
data available from other studies can be fully utilised, of course pinpointing 
the limitations of the studies, then the results obtained can form some basis 
for future work and also for future planning & development. The IASRI 
have emphasized the utilisation of secondary data for other studies. Some of 
these studies include target for milk production, feed requirements of bovines, 
trends in growth of bovines and ovines, nutritional requirements for milk pro
duction, seasonal variation in milk production, seasanality of calving and its 
effect on milk yield, milk production function and optimum feeding schedules, 
investment in commercial production of milk, breed variation :.in cost of milk 
production, productivity of different systems of farming, price of milk and 
feed cost as factors influencing increased milk production, cost of production 
of mutton & wool, classification and productivity of milch stock, livestock 
morbidity studies, per capita availability of milk, regional imbalance in live
stock and its products, extent of utilisation of bullock power, extent of labour 
utilisation in livestock keeping, production and utilisation of milk in different 
categories of producers and their economy. References of those studies for 
which results have been published are appended. 
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3 (a). 2 Data Analysis in Animal Breeding 

By 

Prem Narain and J.C. Malhotra, 

Indian Agricultural Statistics Research Institute, 
New Delhi . 

Introduction 

It is now well recognised that the low productivity of animals can be 
impr0ved by developing efficient techniques in animal breeding. However, 
these techniques depend to a great extent on the science of statistics. For 
instance, if statistical considerations demand that twenty progenies are needed 
for ~he progeny test of a sire, it is not desirabie for a breeder to be content 
with two or three progenies per sire. It is therefore necessary for animal 
breeders to take into account sta tistical considerations while conducting breed
ing experiments. 

Invest igations on the application of statistics to animal breeding problems 
a re carried o ut through critical exa mination of large body of breeding data 
available at various livestock and poultry farms and othar institutions in the 
country. Th is involves large-scale da ta processing and subsequent data analysis 
on a computer. This leads to evolution of suitable statistical techniques for 
animal breeding problems. The feasibility for their adoption can then be 
tested. In the course of investigations conducted at the I.A.S.R.I., N. Delhi 
in the field of statistical genetics, some techniques based on data analysis in 
various species of livestock and poultry were developed and others are current
ly under examination. Such techniques are described below species-wise with 
the ultimate object of their possible adoption by the concerned statisticians 
who have gat!1ered in this Conference. 

I. Cattle 

(a) Genetic Changes in Economic Characters in a Closed Herd 

Tbe problem of measurement of genetic gain which results from the 
breeding policy carried out at a cattle farm over a number of generations has 
been tackled by developing a suitable statistical technique for measuring the 
actual genetic changes per year in the various economic characters with the 
help of cattle breeding data spread over a period of about 25 years of five 
herds of Indian breeds viz. Red Sindhi herds at Hosur & Bangalore, Kanga
yam, Tharparkar and Kankrej (Narain and Garg, 1972) . The average genetic 
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change in an economic character can be estimated as twice the pooled intra
sire, intra generation regression codticient of the weighted difference between 

the herd and the individual sire means on the years. This separates out the 
genetic from the environmental trends in a closed herd where a sire has 
daughters spread over several years. The technique so developed bas been 
recommended to all the State Departments of Anima l Husbandry for under
taking the analysis of data at their farms to ascertain whether the changes 
over years in the average milk production of the respective herds actually 
observed are at the genetic level or due to environmental facrors. Some 
states have already started adopting this technique with modifications to suit 
their specific requirements. 

(b) Phenotypic Index 

Genetic improvement in a quantitative trait in a population is usually 
achieved by adopting selective breeding on the basis of the phenotypic values 
of a trait. The rate of this improvement can, however, be increased if the 
variation in this trait due to auxiliary traits, particularly at the environmental 
level are minimised as far as possible. In such a case selection could be made 
on the basis of a 'phenotypic index' expressed as deviation of the phenotypic 
value of the trait from its expected value predicted with the help of the 
auxiliary traits. Such an approach was used by Narain and Mishra (1975), 
who showed that the genetic improvement expected on the basis of such a 
selection procedure could be substantial over the direct selection procedure 
if the phenotypic and genetic correlations between the main and the auxiliary 
characters are of opposite signs. Unlike the case of selection index, a know
ledge of the estimates of genet ic parameters is not necessary for constructing 
the phenotypic index and as such it is easier to adopt this procedure. Witl:l 
the help of data analysis on cattle, it would found in the above mentioned 
study, that the genetic gain in first lactation milk yield could be increased 
by about 3% if the a ge of first calving is used as an auxiliary character. 

(c) A new Sire Index for Milk Production Corrected for an Auxiliary Trait 

In a programme for the genetic improvement of dairy cattle, a major 
problem is to assess the breeding value of a sire. The average performance of 
n daughters of a sire giver. the most efficient procedure for judging this breed
ing vaiue, since the correlation between this value and the average performance 
of sires' daughters tends to one as n increased indefinitely. In order to take 
rnto account the unequal production levels of the dams mated to a sire, the 
daughters average for a character is usually corrected on the basis of the 
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regre&sion of daughters performance on those of dams for this character. 
Recently, Narain (1979) bas given a new sire index in which we correct the 
corrected daughter average index for the given character (y) with the help of 
an auxiliary character (x) by using the averages of daughters, dams and herd 
in terms of the 'phenotypic index' l=P11 - b P., as discussed above. The heri
ta bility of a character is also replaced by the heritability of the phenotypic 
index which depends on the heritability of the main character, phenotypic 
correlation between main character and auxiliary character and C, which equals 
the product of the genetic correlation between the two traits and the square 

-root 0 1 the ratio of the heritabilities of the auxiliary and the main character 
respectively. The index is given by 

It has been shown that this sire index is more efficient than the previous index 
in a large number of cases which were examined with the help of data on dairy 
cattle. 

(d) Effect of Inbreeding on Economic Characters 

Inbreeding is a mating syst em in which progeny are produced by parents 
more closely related than are random members of the po pulation from which 
they co me. In a closed herd, however, it is inevitable because of limited 
population size. Kumar and Narain (1977) studied the impact 0f inbreeding 
on economic characters like birth weight and weigh t at first calving, lactation 
yield, lactation period and inter-calving period in a closed Sahiwal herd by 
g rouping the animals according to inbreeding percentage and comparing the 
performance of the inbred cows with those of their dams. To predict the 

extent of decrease in various economic charac ters due to inbreeding, parabolic 
regression equations were fitted taking inbreeding coeffic ient as a n independent 
variable and values of various economic characters of the inbred cows as a 
dependent variable. Significant cumulative adverse effect of inbreeding was 
noticed after 4% inbreeding coeffi cient. 

(e) Data Analysis in Cross-bred Cattle 

It is now well recognised that an efficient and more quick way to in
crease the milk productivity in India is to improve the Indian cow genetically 
by adopting cross-breeding of indigenous cattle with exotic breeds such as 
H olestin-Friesian, Jersey, Red Danes, etc. We can achieve by cross-breeding r -
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in about 5 years as much as we would achieve in 80 yaers by selection within 
indigenous breed. Several attempts have been made in the past to improve 
productivity by cross·breeding. The most significant attempt in this direction 
has ht:en the cross-breeding policy adopted in military dairy farms where now 
a large number of animals belonging to various genetic grades and maintained 
undt r good managerial practices are avai lable. For studying the comparative 
perfo rmance of different grades of cross-bred cows, Amble and Jain (1967) 
analysed the data from nine military dairy farms in respect of different 
characteristics related to production and adaptability. The method of analysis 
of variance by fitting constants was employed to adjust the grade differences 
for the possible period to period variation due to changes in environmental 
factors for each farm separately. However, no attempt was made to quantify 
the increase or decrease in the character studied due to increase in the level 
of exotic inheritance. This was subsequently attempted by Narain and G arg 
(1979). To quantify the amount of increase in milk production as well as the 
number of days by which calving interval increases due to a unit increase in 
the level of exotic inheritance, the data relating to 516 cows of different 
Friesian-Sahiwal grades from nine military farms with lactation records mostly 
from 1930 to 1955 were analysed. The data were adjusted for grade differences, 
farm to farm variation as well as differences due to changes in environmental 
factors over time by fitting a least square model. The results showed signi
fiicant differences due to grades for first lactation yield and calving interval 
weighted regressions between square constants for grades and exotic level of 
inheritance were therefore fit ted, the weights being the inverse of the variances 
of the estimates of least square constants. It was found that lactation yield 
increases with increase in the percentage of exotic level upto about 60 to 65% 
and decreases thereafter. On the other band, calving interval decreases with 
the increase in the level of exotic blood up to about 25% but increases there
after. It was concluded that for cross-breeding programme in cattle, level of 

exotic inheritance should be between 50 % to 75%. 

(f) Lactation Performance Index in Dairy Animals : 

In dairy animals, economic considerations suggest that apart fro m 
high.er lactation yield, the animals should a lso have optimum lacta tion length, 
smaller calving interval, smaller dry and service periods. This calls for 
devising some index wh~rein these characteristics can be combined in an opti
mum manner. A dairy cow or buffalo repeats her lactation a number of times 
in her life. But there is usually some curvilinear relationship between repeated 
lactations of the same animal. Sanders Correction factors are therefore 
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worked out to bring the lactation records of different orders of an animal to 
her first lacta tion basis. Such corrected records of an animal provide with re
peat performance which could be used to develop a discrim ination function for 
lactation performance based on several characteristics. Such a procedure was 
developed by Narain and La! Chand (1979) with the help of data on Sah iwal 
and Hariana Cattle maintained at Meerut and Agra Military dairy farms res
pectively. Four characters viz. lactation yield (x1 ) , lactation length (x2) , 

calving interval (x3) dry period (x4) were considered. The discriminant function 
was fitted by maximising the variation for the index between animals relative 
to variation within animals after converting the data to first lactation basis by 
Sanders' method. The fitted indices were 

Sahiwal: y=x1 -6"08x2+ 7·43x3 -7"33x4 

Haryana: y=x1-1"92x2 +2·47x3-2·00x4 

The repeatabilities of the indices were estimated for Sahiwal as 0.51 with 95% 
limits as 0.45 to 0.58 and for Haryana as 0.48 with 95 % limits as 0.38 to 
0.57. 

(g) Relationship between the survival of a cow to culling and its milk yield in 
first lactation. 

From the breeding data maintained at several livestock farms of the 

Central and the St~te Governments, it is found that the maximum number of 
lactations of a cow upto which the data are recorded is of the order of about 
15. However, the management practices in the herds are such that a cow is 
culled as soon as she becomes unproductive. Such culling has to be under

taken in order to allow for their replacement by heifers As such, if a parti
cular cow continues to give milk upto a certain order of lactation say k-th, 
then she can be said to have survived (k-1) cullings i.e. during (k-1) preceding 
lactations she was not removed from the herd for reasons of poor perfor
mance, on the assumption that the disposal of a cow for reasons unconnected 
with its productive performance is not very frequent. As such, a high yielder 
cow is likely to survive several cullings and can therefore have a longer pro
ductive life in the herd. A measure of this productive period can therefore 
be taken as the proportion of cows in the first lactation which survive cullings 
to various orders of lactation. Narain and Bhatia (1979) studied the relation
ship between the productive life of a cow and its milk yield in the first lacta
tion. In order to relate the probability of survival of a cow to cullings with 
its performance in the first lactaticn in regard to milk yield a progeny test of 
each sire is worked out by taking the deviation of the daughters' average 
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yied (D) from the herd average (A). The square of the genetic correlation 

between milk yield in first lactation and survival to culling upto a given order 
of lactation was estimated as the proportion of excess x2 removed by t be 
fitting of the regression of survival on initial milk yield. 

The analysis of data on five Indian herds of cattle spread over about 
25 years ind1ca ted that the cows of Tharparkar herd tend to remain in the 
nerd longer than the other herds. The COWS with higher initial milk yield 
1 end to have a longer productive life in the herd . The average yield in the 

first lactation, as judged by (D -A), significantly affects the chances of survi
val of a cow to the culling in the first few orders of lac tation. The maximum 
survival to culling was, by and large, noticed in the third lacta tion. The 
gen~t ic correl ation coefficient between milk yield in the first lactation and 
the proportion surviving to 2nd lacta tion was est imated to be 0.4. 

II. ~HEEP 

(a} Use of Discriminant Function in a Cross-breeding Programme 

In a sheep breeding programme aimed at evolving crossbreds suitable 
fo r major sheep breeding regions, one of the problems is to have a sound 
technique for comparing the performance of the different grades of sheep in 
terms of the economic characters. A grade adjudged best on the basis of 

greasy fleece weight need not necessarily be the best on the basis of fibre dia
meter and fibre length or both. For treating this problem Narain and G arg 
( 1975) used the technique of fitting a linear discriminant function which com
bines the several characters in a optio na l manner with the help of data 
collected in a cross-breeding experiment at the Sheep Breeding Farm, Banihal
Reasi, Jammu & Kashmir. It was found that a comparison of the different 
grades of sheep can be best made by the following linear discriminant 

function : 

y=7.57x1-1 .00x2 - 1.49x3 + 2.08x, 

which combines greasy fleece weight (x1 ) , fibre diameter (x2) , fibre length (x3 ) 

a nd fleece density (x4 ) in a n optimum man ner. The discriminating power of 
this function was fo und to be m uch higher than those based on the individual 
characters. On this basis, half-breds and three- four! hs do not differ substan
t ia lly and the optimum level of exotic blood for stabilizing a new breed could 
be taken as 50% . 

The above procedure assumes the equality 
matrices of the t'Ao grades under test. However, 

of variance-covariance 
within grades variance-
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covaria nce matrices are not ii ke ly to be equal due to segregation and other 
facto rs. In such a case the above procedure cannot be used for the compari
son of various grades based on the sco res derived with the help of linear dis
cri mina nt function. Using the s:J.me data on sheep, the va riance-covariance 

matrices of pure local and pure Rambouillet breeds were therefore tested for 
equality and were found to be heterogenous. To deal with this case, when the 
condition for equa li ty of matrices is not sat isfied, Narain and Malhotra (1979) 
h ave used an a lterna tive linear procedure which minimises the probabil it ies 
o f mis·classification and is a minimax procedu re. r~ such a procedure, first 
of all ei gen ·roots of sl s2-l where sl and s2 are the two dispersion matrices 
are estimated from the data. A value lying between the maximum and 
minimum roots is then chosen and used to evaluate 't' between 0 and 1. This 
't' is substituted in the normal equation 

[ t s, + 0 -t) s2 J b = d }--· 

where d is the vector o f di ffe rences between two means. The coefficient 
vector b is then solved and substituted in the quadratic form 

t o test whether it becomes pract ically zero. If it is so, we have the discrimi
nant function b' x. If not, another value between maximum and minimum 
root is chosen and the whole procedu re is repeated, till the quadratic form 
beco10es zero. The discriminating power is given by 

D -2( b'd ) 
<~>- v'"b' S

1 
b + v'"b' S2 b 

This reduces to the square-root of 0 2 -statistic when S1 is taken same as S2 . 

(b) Relationship Between tbe Retention of a Sheep in the Flock and its Wool 
Yield in the Initial Clip. 

Since a sheep giving initially a high wool yield is likely to be retained 
lo nger in the flock, it is necessary to study the relationship between the longe

vity in the flock and the wool yield in the initial clip. With this end in view, 
the probability of retention of a sheep upto a given order of clip and its rela
tion to the yield in the initial clip were investigated in respect of various 
grades of ewes bred at the Sheep Breeding Farm at Banihal-Reasi in J&K 
State by Bhatia and Narain (1973). The proportion of ewes retained to 
various orders of clips continued to decrease with the increase in the order of 
clips for both the indigenous and cross-bred ewes. However, the rates of 
decline were different in the two cases. The greasy fleece weight of the 2nd 
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clip of ewes retained to various orders of clips showed an almost increasing 
trend with the inc rease in the order of cl ip . The regression coefficients of the 
proportion re tained to a pa rticular order of clip on the average wool yield in 
the initial clip were ca lculated in each of the grades including loca l ewes. 

This gave a series of regressio n coefficients corresponding to retention to 
different clips but each relating to the g iven initia l clip. To compare these 
regressio n coefficients, it was considered neces~a ry to divide them by the 

correspo nding overall proportion retained ( q) to give the rela tive retention 
coe fficient R which is o bviously independent of any units. For the local type 

and three-fourths, in the initial 4 clips, these coefficients were found to be 
negative indicating that the ewes were no t proba bly culled on the basis of 
wool yield. For these grades, beyond the 7th clip, ho wever, the coefficients 
were found to be posit ive and showed an increasing trend with the increase in 
the order of clip. In the case of half-breds, no definite conclusions could be 
drawn . 

Ill. POULTRY 

(a) S tatistical methodology for developi:tg efficient selection procedures io 

poultry breeding. 

A series of coordinated Poultry Bree ling Programmes for improvement 
o f egg production are currently bei ng undertaken in the co un try by various 
State Governments at the ins tance of the G o vernment of fndia . One such 
progra mme was initiated by Madhya Pradesh State G overn men t at their 
Regional Poultry Farm ::: t Bhopal with a view to evolve a st rain of poultry 
with high level of egg productio n by select ing, birds on the ~as is of Osbornes' 

Index based on com bin :ng the per formance o f the individual bird with the 
a verage pe rfo rmances o f the s ire a nd dam fa milies t o whi ch the bird belo ngs. 
T he G overnment of Madhya Pradesh approached IASRf for p roviding them 
with the selection sco res of the birds based o n this index fo r ra te of Joy fo r 
t he selection progra mme on a regula r basis. Accordingly, a project ent itled 
" Statistical methodoly fo r deve loping effic ient selec tion p rocedures in poult ry 
breeding" was initiated with a view to evalua· e the sc.:lection proced ure 
adopted and s uggest a lterna ti ves The project ha s si nce been completed and 
a report thereon is under publ ica tion (Narain e t a/ (1 979) ). 

The resul ts of the analysis of data collec ted indicated that the average 

rate of Jay (egg production upto 240 days of age d ivided by 24 1 minus the age 

a t fi rst egg) improved by 7 % in the course of three genera t ions. H o wever, 
the average egg weight decreased by abo ut 4 gms during the sa me p en od. T he 

' 
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heritability of rate of lay also decreased consistently from 0.129 to 0.002. It 
appeared therefore that although the method of selection based on the index 
is effective in improving ra te of lay, it results in a correlated decline in the 
egg weight. To cope with this difficulty, a new index was deveLJped which 
includes the individual performance for a nother character in add it ion to com· 
bining the information about main character on the ind ividu.tl bi rJ wi th those 
ofits full-sibs and ha lf-sibs. I t has been observed tha t the effi.: iency o f the 
new index is always increased when the genetic and pheno typic correla tiOns 
are of opposite signs. Another imp1rtant featu re of the index is that it could 
be useful even for higher values o f heri tabil ity of tra it under improvement 
provided the correlat ions are of higher magnitude and a re of opposite signs. 

(b) Effect of non-normality on response to selection 

Very rarely realised selection responses agree with those expected. One 
of the causes could be the assumption of nor mality of criterion of selectio n 
when in effect it follows a non-normal distribution. For fixed values o f 
accuracy of selection and genetic standard deviation, this amounts to studying 
the relative magnit ude of intensities of selection, corresponding to a given 
prr portion of individuals served, o n the assumption of normal ity vis-a-vis 
actual distribution. (Rao and Jain (1 979) ). From the empirical studies, it is 
seen that Pearsonian Types I and III provide adequate representation to many 
types of data in the field o f po ul try. I n a few cases, exponentia l and lognor
mal distributions are also found to fi t well. Beta and gamma distr ibutions 
fof parametric values -characterizing common si t uations can be approximated 
to normal d istribution for moderately heavy and low cul lings without any 
serious error. However, the use of norm al approximation fo r exponential 
and lognormal distribut ions is not warranted as the d iscrepancy in response to 
selection for almost all values of the proportion of indivtduale is too serious 
to be ignored. 
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3(a) .3 Agricultural Statistics in Animal Sciences 

Fy 

G. S. Tiwari, 

Directorate of Veterinary Services, Madhya Pradesh. 

Abstract 

The Animal Husbandry Programmes broadly aim (i) the development of 
better quality livestock, poultry for increasing their productivity by improving 
their productives efficiency (ii) provide efficient d raught animal for crop produ
ction and transport and (iii) enable the small and marginal farmers, agricultural 
labour to undertake Animal H usbandry as a· subsidary occupation for impro
ving their economic condition and social status. Animal Husbandry Sector has 
a very important role in the Nation's economy but the importance of the appli
cation of statistics in animal science has not received the due attention so far. 
The attempts however have been made to collect, collate, analyse, interpret and 
evaluate some Animal Husbandary Programmes in recent years. The yield rates, 
estimated number and annual production of livestock and poultry at State level 
are available but the livestock statisti cs oflen required for planning at regional 
district, block and other level are hardly available and no attention is a lso being 
paid in this context. Planning of livestock development on realistic lines more 
data a re needed in respect of various aspects of livestock husbandry at different 
levels. 

A few of them are indicated below :-

1. Livestock population according to holding. 

2. Livestock population possessed by non-cultivators. 

3. Availability of motive power fo r agriculture and rural trans
port. 

4. Cost of producing a crossbred heifers. 

5. Extent of losses in productivity and reproductivity due to 

diseases. 

6. Extent of un-avoidable losses through protective measures. 

7. Feed and fodder requirement and availabil ity. 

8. Extent of economic gains through Animal Husbandary Programmes 
and their investment pattern. 

The above topics are suggestive and not exhaust ive. 
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An integral and vital part of any developmental programme is a proper and 
timely assessment of the changes that are produced through development. Pla
nning should not confine now only on preparing and implementing the deve
lopmental programmes and achieving the physical targets. At the initial stage 
of planning itself mode and ways for proper assessment and evaluation of the 
impact of the programme simultaneously and continuously in order to !:ake 

mid-course corrective action wherever necessary should be decided. 

3(a).4 Vaterinarians and Statistical Tools 

By 

N. Y. Palimkar, M. A. U ., Prabhani (Maharashtra). 

Abstract 

The importance of statistics is never denied by any resea rch worker. But 
its use in their sciences is done according to their conveniences, and veterinari
a ns are not an e . ..;ception. 

To ascertain the use of statistical tools by veterina rians at Agricultural 
University, Parbhani, an attempt is made by the author, to find out to what 
extent s tatistics is used in different disciplines of vaterinary. 

Out of 125 observations from 13 departments it is observed that the me
thods a re used to 65 per cent, sampling 18 per cent and designs 17 per 
cent. 

Moreover, th e reasons for not using statist ics, on large scale were asked, 
a nd it is concluded t ha t due to com plications in t he statistical t ools and lack 
of trained personnels in their colleges is the main cause o f it. 

3(a).5 Different M ethods of Sire Evaluation 

By 

Dharamendra Kumar and Prem N arain, 

D irectorate of Animal H usbandry, Utta r Pradesh and I. A . S. R . I. , 
New Delh i. 

Abstract 

F ive different methods have been used to eva luate 14 sires in respect of milk 
yield, using the data of Sahi wal Cows of Chak-ganj aria farms a t Lucknow. 
One of the meihods use 0n ly daugh ters production, whereas in two of the me-
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thods records of darns production are also utili sed. Out of the rem aining two 

in one of thern information on daughters and contemporaries are u sed where

as in the other information on bot h the dam and daughters alongwith thei r 
contemporar ies are used. O ne of the indices is, however, diffe rent from th e 
other four indices in the sense that it uti li se> information on a correlated 
auxiliary character such as either age at firs t calving or first calving interval. Tt 
has been found that the index with calving interval as the auxiliary character 
is more efficient than the others It has been recommended th at fo r increasing 
the efficiency of sire eva luation fo r milk p roduction, it may be necessary to 
u t ilise information on one or more auxilia ry characters which are correlated 
with milk yield. 

3 (a) .6 Cost of Product ion of Poultr y a nd Eggs 

By 

U . G. N adkarni, 

India n Agricultura l Stl'ltistic~ Research l11>t itute, New Delhi 

Abstract 

Two p ilo t surveys for the esti mat ion of cost of prod uction of poultry a nd 
eggs a t the commercial farm s, the first in Dasuys and Tanda regions of Hoshia
rpt!r districts of Punjab sta te durin g the years 1967-69 a nd the second in the 
Un io r Territory of Delhi during the years 1969-71 were carried out by IASRL 

The objectives of both these surveys were (i) to evolve suitable methodol
logy fo r the es timation of cost o f pou lt ry and egg production under commercial 
ma nagement conditions which wi ll evo lve estimates of cos t of production of 
tables and hatching type eggs and cost of rea ring of birds upto various ages 
from day-old to adult Hage and cost of maintenance of layers a nd cocks toge
ther with esti ma tes o f various com ponents of cost and their variati on both in 
mo netary terms an d in terms o f physical quantities ; (ii) to secure information 
f,,r lo weri ng the cost and on p rice spread. For the purpose of these surveys, a 
...:ommercia l poultry farm was taken as one which had at least 50 layers, an d 

ha b itua lly sold eggs a nd/ or birds. In this paper, the cost-structure for the 
p rod ucti0n of birds and eggs was prese nted, and the variation in these over the 
f,, u , fa rm catego ries were studied . The four farm categories were (i) urban 
w11h membership of co-operative socie ty, (ii) urba n individuals, (iii) rural witb 
n1cmbersh ip of Cooperative Society , (iv) rural individual. 
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These comparisons showed that (i) farms in tbe rural sector in b oth the 
S tates in general incurred higher cost of maintenance of birds and production 
l)f eggs than the farms in urban sector; (ii) individ ual farming units had incurred 
higher cost of maintenance of birds than the co-opting farming units. The 
possible reasons for this may be tha t the inputs were ob tained at h igher rates in 
rural sector than in urban area and the technology adopted might bave been 
efficient in r ura l sector. 

3 (a) .7 Im p ac t of Milk Supply Scheme s on Rural Economy in M ilk 
Collection Areas 

By 

H.P . Singh and B.C. Saxena, 

Indian Agricultural Statist ics Research lnst itute. New Delhi. 

Abstract 

T he milk supply schemes in u rban areas draw upon their milk require
ments from the neighbouring villages . As a conseq uence of which the milk 
producers supplying milk to these schemes are assured of market and a guaran
teed price of milk. This leads to a certain impact on the m ilk prod uction 
potential as well as econo my of the milk producers in the rural areas . With a 
view to develop a suitable sampling technique for estimating the changes in the 
rural economy that are taking place in the milk shed areas of milk supply sche
mes, large scale sa mple surveys were carred out by I.A .S.R.I. at two points of 
time in the milk shed areas of four major milk supply schemes , namely Delhi 
Mi lk Supply Scheme , Delhi; Duthsagar Dairy, Mehsana; Madhavaram Milk 
Supply Scheme, Ma dras and Greater Calcutta Milk Supply Scheme, Calcutta . 

The design adopted in these surveys was a strat ified two stage random 
sampling with clusters of villages as first stage units and h ou~eholds as second 
s tage units. In· order to assess correctly, the impact of milk supply schemes, 
t he changes were simul taneously studied in the supplying a rea as well as control 
a rea (villages agro-biological ly similar to supplying one but not supplying milk 
to any organised milk agency). T he comparative picture of changes in the 

supplying area and the control a rea will thus provide a measure of the impact 
of mi lk supply schemes. The response ind icators studied incl ude changes in the 
number of breed of milch animals, milk product ion and its m ode of utilisat io n, 
feeding status of animals, cropping and employment pattern , gross annual 

income etc. 
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The results on the socio-economic status of the rural milk producers in the 
milk shed areas of four major dairy pl ans ind icated their pre-dom inent contr ibu
tion in developing India's Dairy Industries_ T he findings of these investigat ions 
lead us to the conclusion that a dairy plant could b~ effective in improving 
socio-economic status of the rural milk producers. It is very necessary to 
provide simultaneously with the setting up of da iry plant, the nti!cessary in-frastr
ucture for the milk producers in terms of their own milk collection cum marke
ting unions in addition to provide them liberal loans for purchase of high 
yield i;1g milch animals, cattle feed and improved fodder seeds at subsidised rates 
as well as necessary facilities fo r veterinary a id. To improve the structure of 
the organised sector of India's Dairy Industries, rural m ilk producers have 
therefore to be involved to the fullest extent. The linkage between the rura l 
milk producers and dairy plants which draw upon their milk from them should 
be straightforward and direct. Intermed iate milk collection agency such as 
middleman should have no hand in transporting the rurally milk produced to 
the dairy. It is therefore necessary, that milk prod ucers sl10uld be knit together 
in the form of Producer's Cooperatives which need to be handled by them~elves 

at a ll levels. 

3 (a). 8 Methodology for Studying Growth Rate of Milk in Plan 
Period 

By 
Dharmendr a Kumar, 
Directorate of Animal Husbandry, Lucknow (U .P.) 

Abstract 

For studying growth rate of miik in a plan period, the inputs provided up·· 
to fourth plan as well as proposed to be provided during fifth plan period 
were used. The milk production during fifth plan will increase due to (i) in
crease in the no. of graded cows and buffaloes (ii) increase in the no. of cross
bred cows (iii) impact of additional inputs in existing I.C. D. projects in the 
fifth plan and (iv) impact of additional acreage under high yielding and 
nutr itious varieties of fodder. The total increase in milk production due to 
above mentioned 4 inputs would be 5.96 lakh metric tonnes comprising of 5.06 

lakh metric tonnes from! graded cows and buffaloes, 0.35 lakh metric t onnes 
from t he progeny of exotic and cross-bred bulls, 0.51 lakh metric tonnes from 
the impact of I.C.D. projects and 0.04 lakh metric t~nnes from increase in acre
age of green fodder, taking 48.55 lakh tonnes of milk at the end of 1973-74, 
the g rowth rate of milk for the Vth plan period would be 12.28%. giving comp
ound annual growth rate of 2.34%. 
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Based on the discussions beld during the session, the recommendations 
rn:ade were :as follows :-

1. It was pointed out that based o:~ the scientific investiga tions in the 
field of animal sciences, certain statistical methodologies have been 
evolved but these need to be adopted more widely by the o rganisat i
ons concerned. It was, therefore. recommended that IASRI may 
prepare a list of all such studies made at various Institutes and Agri
cultural Universities and c ircu·late to var ious organisatio ns for their 

:adoption. 

(Action : IASR I, Other Institutes, Agril. Univ~::rsities, State Depart
ments of A. H. and Min istry of Agriculture). 

2. It was felt that there m ay be a number of constrain ts fo r adopting 
the techniques already evolved. It was, therefvre~ recommended 
that these constraints may be examined in deta il and necessary modi
fica tions made in the methodology. IASRI may initiate .actio n in 
this regard. 

(Act~ou : IASRI, Stut e Depa rtments of A. H. and Min istry of 
Ag riculture). 

3. For a pro per dissemination o f var ious resu1ts obtained i11 stat istical 
research as applied to anim.al sciences and for wider appl icat ions of 
methodologies, it was recommended tha t a Workshop/Summer Insti
tute might be orga nised at the IAS RI. T his will also provi de desir
e d forum for mutual discussions and fo rmula tio n of appropriate pro
grammes for adoption. 

(Action: IASRI) 

4. While adopting the methodology on the in tegrated plan fo r est ima· 
ting the annual output of principa l livestock products, some states ex
pressed certain difficulties, both in respect of sampling designs as well 
as in their implementation. It was recom mended iha t these aspects 
might be discussed by the concerned agenc ies with the coordinating 
agency an d the IASRl to arrive at a suitable plan of work. 

(Action : Division of Animal Husbandry, Departmen t o f 
Agriculture). 
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5. In order to examine the operational feasibility and possibility of im
proving the sampling techniques and reduction in cost by collecting 
data by enquiry. it was recommended that data may be collected 
simultaneously by enquiry and observation while carrying out pilot 
investigations. (Action : IASRI and State Departments) 

6. As there is a need fo r working out projection of milk production 
and other li vestock products in the nea r and distant future, it was 
recommended that suitable methodologies may be evoloved for such 
p~ojections, as also the demand projections. (Action: IASRI) 

7. Although data collected in livestock farms are analysed to study the 
performan ce of a herd, it was felt that more efforts may be made to 
c0llect data on animals maintained under village conditions to judge 
their performance. 

(Action : I ASRI, State Deptts. , Agricultural Universities and other 
Institutes) 

~ . A large body of data are collected during surveys and expe rimental 
investigations in an imal husbandry and dairy fields with some specific 
objectives. It was recommended that these secondary data may be 
crit ica ll y examined for mak ing further useful studies. 

(Action: IASRf, other Ins titutes, State Departments, Agricul
tu ral Uni versities and M inistry of Agriculture) . 

9. The possibility of using discriminant functi on approach and other 
multivariate techniques for improvement in analysis of breeding data 
on cattle may be explored. 

(Action : IASRI , other Insti tutes, Agricultural Universities). 

10. Studies may be made to examine the va rio•Is methods evoloved so 
far fo r work ing out sire ind ices in respect of their efficiency, stability, 
etc. 

(Acti on : IASRI , other Institutes, Agricultural Universities, State 
Departments) 

... 
I 
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11. There is an urgent need for knowing the number of cattle and 
buffaloes under different breeds as well as crossbred ones in the 
country. It was recommended that in the first instance the number 
of crossbred animals may be obtained during quinquennial livestock 
census. 

(Action : Ministry of Agriculture and State Deptts.) 
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3 (b). t Inland Fisheries Rt'search Statistics in India 

By 

K. K. Ghosh, 

Central Inland Fisheries Research Institute, Barrackpore, West Bengal 

Scope of Fisheries Research Statistics 

Fisher:es Research Statistk:s broadly encompc.ss (i) b iological statistics on 
fish and their populations, other aquatic biota of importance in relation to their 
ecologies (ii) statistics on catch, fish producing effort, their structure in qu a lity 
and quantity over space and time in capture fisheries (1ii) statistics on produc
tion in relation to various inputs biotic and biotic variables affecting growth 
and survival in aquaculture. Fisheries research statistics bears the same linkage 

with fisheries statistics as agricultural or animal husbandry research statistics, 
bears with agricultural animal husbandry statistics. 

The prime objective of inl r~nd fisheries research being elucidation of sound 
strategies for management and 0ptimum utilisation of inland aquatic resources, 
the statistical data and quantitative analytical technique development are basi
cally resource oriented. In order to appreciate the requirements of fisheries 
research statistics, it is therefore, necessary to have an overview of inland fish
eries resource identification. 

Inland Fisheries Resources Identification 

Inland fisheries resources refer to aquatic resources on land forms sustain
ing or capable of sustaining fishery wealth. This is distinct from marine fishe
ries resources. which are of oceans, seas and their arms. Land based aquatic 
resources are broadly classified as (i) capture fisheries resources and (ii) culture 
fisheries resources. Their distinction is fuudamental in a pproach. In capture 
fisheries, the resources managed by ma n are the fish populati ons, so that they 
utilise optimally the available ecologica l productive capacity of the aquatic 
sys tem and yield fishery produce around a sustained optimum (or maximum ). 
The real resources exploited and managed by man in such cases are fish popu
lations in the aquatic systems. 

Aquaculture attempts the opposite by altering the ecological opportunities in 
a culture medium through management means to suit optimally the organism s 
under culture, whether fed extraneously or left to draw their food from culture 
enviro nment. Thus in such cases the reso urces are the culture compartments 

. 77 



78 

ava ila ble for management control. So we call the land areas under water as cult
ure fi sheries resources. Such management objectives necessitates the formulation 
a nd evaluation of measures of optimiza tion. Formulations come through re
search . Research statistics provide the basic data and quantitative analytical 
tools of statistics are utilised for assessment of natural productivity of resources 

and formulation of management measures. 

Requirements of Research Statistics- in Fisheries 

The fisheries resea rch statistics need can be broadly classified as. 

I . Capture Fisheries 

(i) Biological data of populatio ns : Identification of populations, their, 
abundance and basic biologies, such as growth, reproductiOn, morta
lityage-structure, spatial and temporal d istributions etc. 

(ii) Exploitation struct ure : Quality and quantity of effort expanded at 
canture, age-size structure o f catches in time and space by different 
gear. 

(iii) Statistical techniques, basically foli fitting mathematical or statistical 
models to research data (s tockast ic models in fisheries science have 
a ttempted very recently by more advanced countries only in very 
specific cases). 

2. Culture Fisheries 

Culture fiisheries research statistics needs a re an amalgam of the needs of 
agricultur a! and of animal sciences research statistics. These data related to 

OJ Identification of suitable organism for culture in different aquatic 
closed managable systems based on quantitatively assessed quality 
characteristics . The age old expertence dominates in choice of orga
nisms as in agricultural or animal husbandry, depending on ecology 
preference of organisms. 

(iil Identification of nutriti oa requirements and ecological tolerances of 
different species for formulation of high conversion efficiency diet 
schedules. This is similar to that of animal husbandry. 

(iii) Reproductive biology studies including research on genetics for evolv
ing desirable strains o f cultivable species. Again a close similarity 
exists with genetic research as on animals, with the added advantage 
of following plant genetic research quantitative approach because of 
highly fecund nature of fishes, which are capable of producing thous
ands or lakhs in one breeding. 
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(iv) Pest and pollution control research similar to both agricultural as 
well as animal husbandry research. 

Status of Indian In]and Fisheries Research Statistics 

Indian experience in inland fisheries research, though about a century old, 
is largely of the past fifty years. Organised attempt is of still recent origin, 
practically, emanating from the birth of Central Inland Fisheries Resea rch Insti
tute in 1947 and taking shape in the last 25 years. 

In capture fisheries research, the major inland aqua tic fisheries resources 
of the country have been studied in varying details employing vari ous tools of 
d ata collection and a nalysis. 

The Ganga fisheries have been studied through capture fishery based meth
ods to identify the fauristic structure of different stretches of the river system. 
Basic biological statistics on age, growth, fecundity, reproduction and yield 
have been estimated through sa mpling tech niques, for selected fishes. Studies 
on abundance, mortality rates, effort structure and catch structure by effort 
pattern is not fully available. Organised fishery being absent, effort statistics 
a re different to compile, sti ll more difficult to caleberate and utilise. Most o f 
the statisti(~al tools of abundance and mo rtality studies a re based on effort data. 
Techniques based on age a nd growth rel ationship coupled w ith age structure 
of catches, under broad assumptions, have been attempted to identi fiy the mor
tali ty levels. T wo or three paremateric simple statistical m odels h ave been ap
pHed, hewily banking on regression approach for estimation a nd analys is, in 
stud ies of growth, age and mortali ty estimation of fish populations. 

In the case o f Hooghly-Matlah estuarine system, catch and effort statistics 
have been estimated by employing stratified multistage sampling and yield esti
mates have been built up. Biological statistics on age, growth, fecundity, m or
ta lity and population characteristics have been built up for some important fish
eries. Abunda nce and potential yield based on dynamics on po pulation models 
have not been estimated for t he entire multispecies fishe ries, although for some 
species it has been done with fair degree of success . 

Capture fi sheries resources of Chilka Lake, Pulicat Lake, 
G odavari and Narmada rivers ; have been also similarly assessed, 
depth of analytical approach is somewhat limited except in case 
Lake. 

sections of 
though the 
of Chilka 
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O rganised collect ion of inland capture fisheries statistics under any objec
tive programme being absent in the country, it has not been possible to go fur
ther that what has been done with the lim ited fisheries at CIFRI. 

Alongside the study of catch, effort , biological pa rameters of fish, exploi
tation pattern an d fisl~ abundances of di ffcren t resources, the ecology of different 
systems have been stu Jied empl oying various s tat istica l sampling and es timation 
tools to assess the production potential of the systems. 

The quality and detailed data require to calibrate effort , estimate accurate
ly fluctuations in age class strengths, requirement, exploitat ion structure of catch 
a nd effort are lacking. Thus dynamic population model approach for estimat

ing p .1tentia l yields and ident ifiying optimal levels of exploitation have not been 
p oss ible. The m odern approach of non-fishery based meth ods, such as produc
tivity estimation through vario us tropic levels of energy transfer to est imates 
p otential capaci ties of productions that can be profitably exploited by man, has 
not ye t been applied in sizeable meas ure in inland fisheries research except in 
case of some reservoi rs. T hus t hese research statistics are lacking. 

In the case of some selected reservoirs of India, however, ecological par
ameter~; have been stud!ed at some depth and basic research sta tistics on the eco
logica l variable are avai lable. The building of indices of prod uctive potential 
has been attempted, based on these basic research statistics. The research dala 
on effort, catch and their structure is available for such investigated reservoirs. 
Among these may be mentioned the D.V.C., Rihand, Getalsud, Nagargunsa
gar, Bhavanisagar, Ukei and G ovindsagar Reservoirs. 

Culture Fisheries 

The situntion in culture fisheries is relatively more bleak. The basic research 
statistics for identifiying dosage levels of various inputs inaquaculture such_ as 
seeding rate, size at seeding, optimum combinations in polyculture, fertilizer 
requirements, supplementa ry feeding schedules, exploitation o ptimum, etc. gene
rated through a series of iso lated experimentations. The t rial and error method 
has led to the development of high yielding technologies of diffrrent fish culture 
systems. Planned experimental designs, involving use of statistical principles, 
have practically not been adopted so fa r for want of bas ic research facilities. 
T rend approach has been adopted to estimate input levels in culture fisheries 
operations. 

Research statistics on nutrition requirements and ecological tolerences of 
selected indigenous species of fish and prawns are mostly lacking. Feed formu-
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lations are largely empierical. Sta tistical evalua ti on of feed fo rmulatio ns have 
been .done only, in story cases for certa in young stages in labaratory condi
tions. 

Genetic data for line identifications o f in digenous fish stocks of ·ludia are 
almost wholly absent. Applied research on dev~lopment of hyb rids have b.!err 
done, but hybrid quality, heri tability coefficient ;;, genetic advance, etc. have not 

been studied . 

Estimatio n of ~esources and Fish Catch Data 

The in land capture fisheries resources of the country are some what under

stood . Fisheries resources have been identified for the m ore important capture 
fisheries waters. Their trends have been analysed in some cases. But p e>tentiah 
or regenerative productive capacities have not been well assessed in most cases . 
D ata on extent of riverine resources a re avail<tble in comperatively greater detail 
for the G anga, the Yamuna, the Godavari the est uaries of Hooghly a nd others 
in Sunderbans, Mah anadi. G odavari , bracki shwa ter lagoons , Enilka lake, Puli
cat Lake, and K!erala Backwaters. Resource da ta on ~>orne selected reservoirs 
and fish catches therefore, are known. 

The coldwater high a ltitude fisheries in streams and lakes o f upland are 
poorly developed and less known. Very littl e da ta ex ists on these resources. 

The total extent of area under ~; t orage reservoirs is not available. Water 
resource statis tics or irriga tion statistics provide, the total sto rage capac:ity ac
cording to drainages or streams. The n umber of much storage reservoirs is nM 
readily known. 

T he situat ion in cultu re fisheries is much more bleak. This resource por
tion is not well understood or known. Estimates of agrega ted a r~a of po n'.i ~ at 
t anks, swamps, reservoirs and brackishwater ar~a. released from t ime to ti me 
by the fisheries division of the Central Ministry of Agriculture, etc. are highly 
divergent, incoherent and of little valu ::. The fish catch from such reso urces 
are not collected through any objective methodology. Th e fig ures of fish catch 

released by fisheries division of the Central Ministry of Agriculture are high ly 
unsatisfactory since they a re subjective ly built up. The qua lity of catch or 
production data of different States can be very well assessed by the rac t that 
the annual achievements have been exactly eq ua l to plan targets in most of the 
States (Table 1). 

Utilisation of Inland Fisheries Res l>u ce 

Capture fisheries reso urces and their utilis :~ ti o n data is presented in Table 
2 to provide a gli mpse of ava ilable kno .v!>!dge on prvductivi ty of some of the 
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investigated resources. A similar figure can not be given for culture fisheries 
resources since they are not available. Resource data released by the fisheries 
division of the Government of India from time to time and other source speak 
for themselves about their quality. These are shown in Tables 3 and 4. 

Need for bnproveiDent and Possible Appro ach 

It is necessary to provide a bench mark to inland fisheries data base of 
India, to assess the impact and benefit of developmental planning. A quinqu· 
ennial fisheries Census in the country, similar to the decinnial agricultural 
census or quinquennial livestock census is a must to provide such a bench 
mark. For requirements of quickly building up data on basic resources and 
their utilisation , it is necessary to recognise a few basic facts and adopt the 

procedures listed below. 

(i) The water resources of the country especially the surface waters flow
ing through streams and rivers and managed through run-of the river 
or storage projecis for irrigation and power generation are of para 
mount importance for inland fisheries also and need to be viewed 
as the .bas ic resources for development of inland fisheries 

(ii) The Land Utilisation Survey (LUS), which a t present is directed to· 
wards estimating agricultural utilisation, can be suitably enlarged to 
meet the need of inland fisheries. The subhead, lands under non-agri
cultural use, at present accounts for all water areas such as rivers, 
canals, ponds, tanks in addition to house5, roads, buildings, parks, etc. 
It is possible to enlarge the schedule by introducing a broad-head 
·under water' . Further sub-heads for perenial/seasonal area, utilisa· 
tion under various systems of fish culture exploitation, number of 
crops per year, etc. could provide the ruuch needed data on resource 
and its utilisatison. Similar enlargement of irrigation statistics 
schedules would help further in assessing resources and their 

utilisation. 

(iii) The CIFRI, being technically best equipped to interpet inland fishe
ries data, may be charged to be a major depository of inland fisheries 
statistics aloating to various technologies, their results, resource and 
utilisation etc. 

The statistics Division of C lFRI can be asked to formlate schedu
les of data requirements. The States fisheries departments and other 
agencies can help to collect poss ible statistics so that a proper 
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perpective be developed of existing data base of inland fi sh· 
eries. 

(iv) The CIFRI in collaboration with IASRI are already involved in deve· 
lopment of objective methodologies for estimation of inland fisheries 
resources and catch. A coordinated programme, involving the active 
participation of State Fisheries Departments, may be developed so 
that pilot scheme surveys are extended to all areas quickly and 
completed in all Statss India to meet the needs of methodolo
gies, 



Table-1 : The striking coincidence of targe ts and achievements in inla1:d fish production 
of some States in 1975- 1976. 

Fish production ('000' tonnes) Spawn production Fry & Fingerlines production 
States (in millions) (in millions) 

Target Achivement Target Achievement Target Achivement 

Andhra Pradesh 100.00 100.00 50.00 47.00 46.00 46.00 
B'har 73.00 68.00 260 00 280.00 70.00 57.50 

Haryana 1.25 1.25 3.65 3.65 0.70 0.70 

Himachal Pradesh 0.95 0.95 2.0o 2.00 

K erala 24.00 24.00 6.00 6.00 3.00 3.00 
Madhya Pradesh 9.50 9.50 250.00 250.00 40.00 40.00 

Maharash tra 19.40 19.30 90.00 90.00 65.00 65.00 00 
~ 

Manipur 1.80 1.80 12.00 8 00 2·00 2.00 
Megbalaya 1.85 1.85 0.60 0.60 0.36 0.36 
Karnataka 75.00 75.00 100.00 80.00 25.00 27.00 • Nagaland 0.16 0.16 0.09 0.09 0.60 0.85 
Orissa 25.00 25.00 400.00 400.00 48.00 48.00 
Punjab 2.10 2.10 6.00 6.00 1.20 1.20 
Uttar Pradesh 26.50 26.50 250.00 191.00 27.00 22.00 
Rajasthan 9.50 9.50 80.00 70.00 20.00 18.00 
Tamil Nadu 175.00 175.00 45 00 64.00 
West Bengal 250.00 260.00 600.00 600.00 50.00 120.00 -

Based of Statistical Supplement (1976), Fisheries D ivision, Ministry of 
Agriculture, etc., Govt. of India. 
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T::tble-2: A synoptic account of studies of ca pture fi .;heri es resources and their ut ilisat ion. 

System Area or Commercia lly Lenght or Estim ated Yield rates Catch estimation 

Ienght productive area cove- reference (Kg/hajyr techniques Resource utilisa tion 

1 

RIVERS 

R. Ganga 

R. Yammna. 

Ganga 

system 

2 

area or lenght red for 

estimation 

years yield rate 

3 4 5 6 

C. 1600 km I 1958-61 
- I 

56 

C. 850 km 

( 14800 ba 

J 

Carp spawn U.P. 
yield 

1961-69 50.3 

1967-70 160-170 
million/yr 

1972-75 49-61.6 
million/yr 

7 8 

Two stage sampling Irrational, exploitation 

for estimation of resulting in lowering of 
marketed quantity carp populations. 

at selected points. 

Provides lower bund Hilsa fishery disappe

of estimates of catch, ring in post 1973 period 

subsistence factor above Farakka Barrage. 
about 8-10% 

State collection, 18-23 productive centres 
enumeration data. (more than 1 million/yr) 

in 1967-70. 6-9 such 
centres in 1972-75. 

Water management and 

abstraction affected 
spawn yield. 

00 
VI 



West 

Bengal 

Godavari 1440 km Not available 189 km 

R. Narbada 1280 km Not available 48 km 

7 8 

Estimation technique Fall after 1964 attribu· 

not known. Mostly ted to North Bihar 
through lessee retu- flood control embank
rns, railway book- ment project. 
ings, etc. 

Per 1964 1200 Estimation Technique Fall in yield in post
not known. 1973 period attributed 

to Farraka Barrage. 
million/yr 

1971-75 5.30 

1963-64 

1965-69 

1958-66 

million/yr 

9.24 Statistical three stage The area between 

6.75 cluster sampling. Ration Dummugudam and 
estimate of total. Stan- Dowlaiswaran anicuts 
dard errors not known. show lowered yield duo 
Gearwise, species-wise to irrational exploita .. 
catches and efforts avai· tion. 

8.9 

lable. 

Market arrivals at two Resources not assessed, 
enumerated points. 
Lower bounds of estim· 
ate. 



1 2 3 4 5 

ESTUARIES 

Hooghly- 0.4 mill i- _s_ 26,500 ha .s 26,500 1966-71 

Matlah on ha ha 1974-75 

system 

Addit ional sizable quantities of prawn, 
bhetki, Mullets seed collected . Quantity not 

estimated . 

6 

306.1 

484.2 

7 8 

Total species-wise, gear Catch of ma rine species 

wise catch est imated by rising with higher effort , 
a three stage cluster sam- higher CPUE. Post
piing. R atio estimates 1973 lowered salinity 
ma rgin of erro estimated affecting abundance of 

3-10% . Cofficient of vari- marine species. 

ation of annual estimates 

6-10% . 

G odavan ~ 10,000 C . 30,000 ha 30,000 ha 1961-64 19.00 Two stage maket sarupl· Yield pattern show 

Mahanadi ing of dry fish marketing. under exploitation. 

G odavari s_ 18,000 ~- 18,000 ha 18,000 ba 196j -64 

Raising factor used for 
dry to fresh conversion. 

Fresh fish landing enum

erated. Sampling estimat
ed having error variance 

of 14.03% . 

196 Estimation technique not Resource assessment 

known. not available. 

00 
o...l 

, 



1 2 3 4 5 6 7 8 

Adyar 6.4 km C. 100 ha 100 ha 1963-64 144 Estimation techniques In recent years the 

not known. pollutional load of 
Madres City discharge 
bas affected yields. 

Kazubeli c. 782 ha 782 ba 782 ba 1969-70 92 

Ponnaiyar .£. 43 ha 43 ha 43 ba " 
302 

Godilam C. ~ 34fi ba 346 ba 346 ha , 52 Estimation techniques Resource assessment 

Parvanan J not known. not known-

Vellai c. 262 ha 262 ha 262 ha 111 
00 
00 

Killar C. 1685 ha 1685 ba 1685 ba , 82 

Coleroon c. 809 ha 809 ha 809 ha 
" 

111 

WARMWATER RESERVOIRS 

1. Tilaiya 6475 (FRL+ DSL)/2 1962-68 6.5 State owned waters. Under exploited under 
F ishery controlled. Total managed. Potential 
yields known ihrough yield 100 kg/ha/yr. 
enumeration. 

2. Maithon 11492 -do-
" 

1.9 ·-do- -do-

3. Konar 2792 -do- 6.4 - do - - do-

4. Panchet 7511 -do-
" 

2.7 - do- --do-



1 2 3 4 5 6 7 8 

5. Stanley 14690 -do- 1968-69 62.9 -do- Showing increased 
yields now. 

6. Bhavanisagar 7875 -do- 1968-69 27.8 -do- Potential of Bhavanis-
agar 118 kg/ha/yr. At 
pressent under exploi-
ted. 

-do- 1976-77 80.0 -do- -do-

7. Sathanur 1255 (FRL+DSL)/2 1976-77 77.0 State owned waters. Wee! exploited . Devel 

Fishery controlled. Total oped reservoire 
yields known through 00 

\0 
enumeration. 

8. Krishnagiri 1250 -do- 20.5 -do- -do-
9. Amravati 850 -do- 160.0 --do- -do-

10. Riband 46620 -do- 1964-69 9.7, -do- Under exploited. Poton-

1970-71 2.26) tial yield 40 kg/ Jyr ha 

11. Tungabhadra 37814 -do- 1961-65 6.20 -do-

12. Gobindsagar 11000 -do- 1976-77 50.0 Under exploited. Potent· 
tiel yield 276 kg/ha/yr. 

13. Nagarjun- 18429 -do- 1976-77 6.00 -do- Potential yield 88 kg/ha/ 
sagar yr. 

14. Ukai 60095 -do- , 5.60 -do- Potential yield 220 kg/ 
hajyr. 
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15. Harsi 2560 965 FRL/4+ DSL 1963-67 52.8 -do- I Harsi, Pagara are not 

16. Pagara 1441 480 " 55.9 -do- developed still. 

17. Madansagar 444 200 
" " 

120.4 -od-

I 
Madansagar, Gwaisagar, 

18. Gwaisagar 280 212 " " 
203.1 - do- Yeshwantsagar are 

19. Yeshwantsagar 1025 460 
" 

51.1 -do- developed. 

20. Maniari 2400 800 
" ,, 45.3 -do- Maniari and Gandhisa-

21. Gandhisagar 64750 34000 , 6.6 -do- gar are being developed. 

22. Hirakud 72592 (FRL+ DSL)/2 1968-69 0.21 Not known Under exploited . 

BRACKISHW ATER LAGOONS 1.0 
0 

Chilka 116 000 ha C. 100 000 ha C. 100 OOO'ha 1954-55 - - .. 47.00 Sampling technique Resources irrationally 
Lake 1964-65 30.00 at assembly points. exploited; suggestive 

1970-71 27.40 Total catch estimates of overexploitation. 

reliable. 

Pulicat 77 700 ha 37 000 37 000 1965-70 26.6 -do- Production potential not 
Lake fully assessed. 

Kerala 50 000 ha 50 000 ha 50 000 ha NA Fish & Catches decline in 
Backwaters Prawn 280-340 Not availuble recent years. 

Clams-1760 Data reliability Overexploitation 
not known. suggested. 

( 



Table-3: Comparative data on area (thousand hectares) of impounded water resources of 
India according to different sources. 

States Ponds and Tanks Reservoirs Total Remarks 

Union New Qelhi Fish Shed New Delhi Fish Seed New Delhi Jhingran Fish Seed Silas 
Territories (1976) Committee (1976) Committee ( 1976) (1975) Committee (1978) 

(1966) (1966) (1966) 

1 2 3 4 5 6 7 8 9 10 

1. Andhra Pradesh 91.05 111.29 202.34 133.97 42.10 177.10 
2. Assam 185.0 18.50 NR 4.36* 19070.00 *Includes 

Meghalaya, 

Mizoram, 
Arunachal 
Pradesh. 

\0 

3. Bihar 80.00 20.00 100.00 37.25 150.00 485.50 D oes not inc!-
,_. 

ude DVC 
Reservoirs. 

4. Gujarat 48.00 6.50 99.00 0.80 147.00 82.94 7.32 331.00 
5. Haryana 1.20 ** 0.03 ** 1.23 ** ** 380.00 **Included in 

Punjab 
6. Himachal Pradesh 0.20 0.04 12.00 13.00 ** 0 .04 NR 

7. Jammu Kashm ir NR 0.40 NR 0.40 00.10 N R 89.40 

8. Karnataka 272.00 126.00 398.00 152.77 240.20 749.00 
9. Kerala 3.30 3.1 8 6.50 6.23 9.80 19.43 9.41 94.80 

10. Madhya Pradesh 39.07 20.80 300.03 100.00 340.00 152.05 120.80 526.90 

11. Ma harashtra 123.00 10. 70* 95.00 49.51 * 218 .00 151.11 60.21* 263.40 *Only cultiva-

ble waters in 
1964. 



1 2 3 4 5 6 7 8 9 10 

12. Manipur 0.80 0.86 8.10 8.10 8.90 NR 8.96 29.10 

13. Maghalaya 1.70 ** 0.95 ** 2.65 NR ** 1.00 **Included in 
Assam 

14. Nagaland 0.10 0.10 NR 0.22 40.70 
15. Orissa 22.00 256.00 278.00 79.87 116.33 409.60 
16. Punjab 3.10 5.06* 0.10 8.53* 3.20 43.37+ 13.59* 420.90 *Includes 

Haryana 

+ Includt>s 
Haryaya and 
Himachal 
Praderh. \0 

17. Rajasthan 54.00 18.80 121.40 43.92 72.80 202.30 N 

18. Tamil Nadu 255.12 48.96 304.08 49.88 240.00 418.80 
19. Tripura 4.12 6.12 2.20 1.08 6.32 NR 7.20 27.50 
20. Uttar Pradesh 162.00 19.97 10.10 162.00 125.73 30.70 849.80 
21 . West Bengal 323.70 23.57 320.00 566.50 
22. Delhi 0.11 0.12 0.11 NR 0.12 5.30 
23. Arunachal Pradesh 0.12 0.06 0.12 NR 0.06 40.90 
24. Goa 0.10 NR NR 0.10 NR NR NR 
25. Pondicherry 0.51 0.12 0.84 0.51 NR 0.96 1.00 
26. DVC Reservoirs 30.00 30.00 
27. Tungabhadra 

Reservoirs 37.38 37.38 

Notes : ... Classified data not reported. 
NR-Data not reported. 
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I Table-4 ..... 

Total area (thousand hectares) under ponds, tanks and reservOirs 
according to various sources. 

Source Ponds & 
tanks 

R~servoirs Total R emarks 

Fish Seed Committee 

( 1966) Classified 127 .. 69 284.17 412.86 

Un-classified 1200.90 

Total : 1613.76 

New Delhi (1976) lf25:9 107-4.60 2659.79 

'Silas (1978) .25380.60 

National Commission of 

Agriculture Report (1976' 

Less than 10 ha 400.00 

More than 10 ba 1100.00 

Total: 1500.'00 :rooo.oo 4500.00 



Table-S: Comparison of brackishwater area (million hectore) in 

maritime States based on different sources. 

Total Brackishwater area in M ha according to 

State Cochin Silas National Commission New Delhi Remarks 
(1972) (1978) of Agriculture (1976) 

Gujarat .376 0.··+189 0.376 0.375 Silas (1978 provides the 'brackishwater 

Maharastra .081 0.1214 0.080 area', presumably including estuaries. 

Karnataka .008 0.1092 0.080 0.007 Cochin (1978) provides data of braki-
shwater and estuarine area. 

-e 
~ 

Kerala 0.243 0.3399 0.200 0.203 Suitable for brackishowater aquacul-
ture. 

Tamil Nadu .080 0.1457 0.080 0.047* *Inclusive of estuaries. 

Andhra Pradesh 0.200 0.5665 0.200 0.121 ** **Inclusive of Lakes and estuaries, 

Orissa 0.299 0.4128 0.008 0.008 Exclusive of Chilka Lake. 

West Bangal 0.405 0.8175 0.400 0.404 

Others .020 

Total 1.712 2.9319 1.424 1.165 



3(b).2 Application of Statistical Methods in Fisheries Research and 
Development 

T . Jacob :and K . .Alagar~a, 
Central Marine Fisheries Research Ins'titute, Cochin. 

Total annual catch of fish from India is about 2.4 million tonnes, the con
tribution from marine sector being about 1.4 million tonnes. Fish and I fish 
products earn over 2,000 million rupees every year in fo reign change. Added 
to that it is a common man's protein-rich food. As such fisheries sector needs 
-special attention both from research and development angles. Morever since 
i t is a renewable resource, detailed data on vorious aspects of dynamics of fish
•eries, are repuired for proper ma nagement of this resource. Quantitative ana 
qysis in fisheries science demand ,of the a pplication of statistical tools, as in any 
'Other field. However the units under study in fisheries are not with in the vi
s ual horizon as <;ompared to those in crop and livestock fields. Hence develop
ment of appropriate techniques to study fish population is a must. Some of 
<the important methods used at present are briefly discussed in this paper~ 

'Sampling Techniques 

Fish landings take place throughout day and nighl overtime and landing 
<:entres are widely scattered over !.pace. Complete enumeration of catch is 

a lmost impossible. Hence sample survey techniques suited to the fishing condi
tions have been developed for estimation of fish lendings in India . 

Estimation of Marine Fish Landings 

On the basis of pilot surveys conducted by C. M. F. R. I. in 1948- 49, 
fisheries data were collected on regular and systematic basis from 1950 by divid
ing the entire coastal line of India into 12 survey zones, each zone manned by 
a well trained field sta'ff for the collection of catch statistics. From 1957 the 
'Coverage was further increased by Increasing the zones from 12 to 20 and collec
lon of additional data on fishing effort was also initiated from that year. Since 
tbe zones were too big containing many landing centres to be covered on the 
bases of random sampling procedure, a purposive sampling scheme was adopted 
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collecting dat a from fixed landing centres. During 1950·56 the Indian Counclf 
of Agricultural Research initiated a number of pilot surveys of various de signs 
in different regions of the country, with a view to evolving a suitable sampling 
design for the estimation of marine fish landings in India. On the b as is of 
above studies and the vast experience gained by the Central Marine Fishercis 
Research Institute (C M.F.R.l.) since 1948 in the collection of marine fish catch 
statistics, the Institute has developed and introduced a stra tified multistage ran
dom sampling design suited to our conditions involving space-time stratifica
tion where a number of geographica lly contiguous landing centres from space 
stratum and a ten days period of a month the t ime stratum. This design. was 
first put into operation in the Kerala State in the middle of 1969 and was pro
gressively extend ed to other stages of India culminating in the formation of 57 
zones on all India level, covering about 1300 landing centres. 

Earlier, as there was n o demand for district-wise estimates, zones were 
fo rmed without taking this aspect into consideration. Now-a-days district level 
planning is gaining momentus and there is a great demand from all sphares of 
economic activity for district-level estimates. Hence zones are being regrouped 
to accomoda te this aspect. Taking into account the developments in the fishe
ries sector the sampling procedure is periodically modified to sui t the preva iling 
fishi ng condi tions. 

As stated earlier C.M .F .R .I. is following a stratified multistage randoru 
sampli ng procedure fo r estimating marine fish landi ngs in India. For this pur
pose, each ,.,artime state is divided into zones taking into consideration the 
intensity of fishing, type of fishing etc., each zone consisting of about 20-30 la
nding centres. A month is divided in to 3 groups of about 10 consecutive days 
each. From the first ten-d ay gro up three clusters of 2 days each are selected 
fn o bservations at the selected landing cen tres. From each of the other t wo 

groups of ten days, three clusters of two days are selected systematically. On 
the selected day of observation the landings a re sampled for de ta illed observa
t ions on catch, effort, etc. A sub sa mple of the selected units is taken for bio
logical observations. 

Some of the States li ke Maharashtra a re also collecting catch statistics 
emplo:,·ing probabil ity sampl ing p rocedures. As per the recommendation on 
the National Com mission on Agriculture an integrated methodology is being 
evolved so tha t the CMFRl and the Sta te Departments may be able to combine 
th~ i r efforts so as to arrive at more precise es timates. In case of States where 
no system for collection of catch statistics exists, CMFRI is giving the necessary 
technical help . 
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EstiiDation of Inland Fish Production 

The total catch of fish from inland resources are not available beyond the 
rough estimates provided by the Reports on the Marketing of Fish in the 
Indian Union (1948, 1951 a nd 1961) and estimates of annual marketable surplus 
furnished by the States. Collection of fish statistics from inland waters is beset 
with addi tional problems. such as. highly dispersed and isolated nature of fishing 
and the innumerable landing places. 

The Central Inland Fisheries Research Institute(Cl FR[) has c .)l1ducted surv
eys for the estmation of inland fish proj uction from selected freshwater riverine 
stretches of the Ganga, the Narmada and the Godavari; from selected estiarine 
areas of the Hoogly Matlah, the Mahanadi and the G odavari river systems and 

from a few brackishwater lakes viz. the chilka, the Pulicat and the Vem
banad. 

However to arrive at an overall estima te of inhud fis:1 prod uction in the 
country on a sound sampling basis. an attempt was made during 1955 - 59 by 
the l.C.A.R. for collection of statistics of fi sh production in 2 districts of the 
erstwhile States of Hydrab::~ d but without much success. At that j •m ctu re in 
pursuance of a Government dec ision, the work relating to the sample surveys 
for the estimation of fish catches from inland waters was transferred from the 
ICAR to the Directorate of the National Sample Survey. In September, 1958, 
the Direciorate of the National Sample Survey took up the survey work In 

Orissa to evolve a suitable sa mpling technique for es timation of fish produc 
tion. By the end of 1958. certain basic i o formation such as va rious resources 
o f inland fisheries and their relative importance, ava ilability o f sarr1pling frame, 
fi shing practices and availablity of suitable agency for field work was collected, 
which later formed the basis of the pilot survey in Orissa during 1962-63. A 
t wo-stage s tratified sampling design was followed for the pil t survey. Later 
this programme was extended to the districts of Murshidabad (West Bengal) 
a nd Madurai (Tamil Nadu). The catch data were recorded in respect of each 
pond. tank and swam p in the selected villages. Besides these the Indian Stati 
s tical Insti tute made attempts in 1960-61 to find out some suitable esampling 
techniques for inland fi sh produc tion in West Bengal. Th is study gave only 
s ome acqua intance with the fie ld problems and furni shed broad indicat ions of 
t he variability of the character under study in different stages of sampling. N ow 
a n inter Institutional project has been taken up by 1.-\.S.R-l , and C. LF. R.L 
to develop a suitable sampling procedure. 
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Census 

For sampling developmental programmes it is essential to have v!llage
wise d fl ta on number of fisherfolk, craft and tackle, available infrastructure, etc. 
Such in formation is gathered through quinquennial census. This also helps in 
u pdating the frame of fish landing centres and assessing the progress if any, 
rr.ade during the period. 

During the pilot survey conducted by the CMFRI in 1948-49, village-wise 
data on the total fi shern:an population, n umber of active fishermen ; fishing 
units of difterent types and varieties of fish caught in different fishing seasons 
were collected. With the expansion of the fishery resource survey scheme dur· 
ing t he successive plan periods periodic censuses of fish ing village were underta
ken during 1957-58 and 1961-62. The censues conducted during later years 
brough t additional information such as number of fish landing centres, approach 
to fishing villages and land ing _centres, jetty faci lities available for the landings 
of mecha nised fishing boats and other infrast ructure fadlities ava ilable .such as 

number of cold storages, freez ing plants, canning plnnts etc. at important landing 
c.;ntrcs. A simi lar censu .; ~/as organised during 1973 to collect information on 
the number of mechanised boats, differen t ca tegory of indigenous fishing crafts 
and gears etc. in each marine as well as the inland fishing was collected in a li
mi ted scale along with livestock census. Due to the inadequate coverage, these 
surveys required intensifica tion . Accordi ngly so me of the State Governments 
such as Mharashtra and Guja rat have introduced new proformance to have bet
ter coverage in this field . 

Dynamics of Fish Populations 

Being a renewable resource, for proper exploitation and use of this resour
ce, the dynamics of fish popu1ations are to be studied . This study required in
formation on vit:d sta ti tics such as growth , mortality and recruitment ra tes. Se
vera l models, such as graham Beventon and Holt, a re used for the same. Capt
ure- recapture techniques. production assessment methods etc, are also employed 
fo r stoc k assessment st udies. 

F or growth studies. de iermination of age of fish is not that easy in tropical 
waters though it is not that difficult in temperate v.:aters. To overcome this 

di fficulty, ~ ize frequency studies are extensively used involving disection of
m ulti model curves in to unimodal ones by peterson's graphical method, proba 
bility paper method, etc. Apart from this method tagging experiments are also 
conducted to study growth. Other vital sta tistics such as mortality etc. , a re also 
evalu ated using similar methods. 
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There are two iypes of models to study the dynamics of fish populations . 
One is micro analytic model involving many parameters to be evaluated. Beve
rton and Holt model is one of micro ana lytic model. In micro analytic models 

few parameters are involved for example, estimates of catch, effort etc. Schal
fer's model is one of the micro analytic models. For detailed study of growth 
growth curve such a s non-Bertalaffey, Logistic, Gompertz etc. are used exten· 
s ively. In the exploitation of fishery resources, stock assessment stud ·es 
based on the above are essential in order to get maximum sustainable yield 
without affecting the stocks. This. in turn helps in the proper management of 
these renewable resources. 

Apart from these methods, acoustic surveys using echo sounding syetem 

and sonar equipments are also used to assess the fish stocks. Aereal surveys are 
also conducted for the same purpose. In culture fisheries, production assessment 
in -1olved estimation of numbers and the growth. Capture-recapture methods are 
used to assess the number and the growth rate and to study the producti
vity of water bodies. These data are statistica lly analys_ed and the estimates are 
obtained with their corresponding variances for comparisons. 

Design of Ex~riments 

In capture fisheries, fish ca tches connot be increased beyond certain lim it. 
To meet the growing demand of fish, more attention is now being paid towards 
culture aspects. Experiments have shown that fi sh production can be increased 
manifold by proper utilisation of water resources. To m aximise the yield and 
increase the carrying capacity of the water bodies, suitable experimental desi:ms 
a re used in aquaculture experiments. In mariculture, for spa t settlement studies 
and other culture experiments appropriate designs are formulated . Polyculture 
experiments are being conducted in both inland and marine waters. 

In investigating for obtaining a comprehensive idea on the carrying capa
city of a water body, factors to be studied a re innumerable such as shape, dep th 
etc. of water b-odies, treatment of water bodies involving different types of che
micals at different levels and combinat ions, size of stocks to be introduced, den
sity of stocks, ratio of their combination etc. The totality of all these aspects 
in different combinations involve a large number of facfors for experimen tal 
studies. The inherent variability of water bodies even when they are adjacent 
Is well known in pisciculture experiments. As such, exist ing designs may not be 
quite suitable to give the required informatU on. Hence appropriate system ana
lysis a nd .simula tion process methods a re being tried. 
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Multi Variate Analysis 

Fi&h stocks in general are influenced by various factors-hydrological and 
biological. To associate these factors with the availability fish stocks for expl 
oitation, multivariate analysis is being attempted. Thi s method is a lso employed 
in discriminating fish stocks under different rae;!S according to their morphome
tr ic and mar is tic characters . 

Bio-assay Studies 

Eco-systems a re being affected by the effluents from the factories. To find 
the !ethel level beyond which fish popula tions cannot survive and to suggest 
the industries accordingly, bioassay studies a re taken up . In addition, in cult
ure fisheries the adaptabi lity of important species in different habitats is also 
S1Ud1ed through these methods. 

Economic and Econometric Analysis 

Inspite of considerable increase in the contribution of fi sheries sector to 
the nationa l income, the economic condition of fisherfolk continues to be poor 
To find out the reasons for the same, socio-economic surveys a re being condu
cted adopting su itable sampling techn iques. Bench mark and assessment 
surveys are also used in studying the impact of introduction of integrated rural 
development programmes among fisherm en families. 

Increased use of synthetic mater ia ls in the production of crafts and gears, 
introduction of mechanisation in fishin g activities, improvement in the infrast
ructure faci lities and marketing are fas t influencing the fishing industry. The 
impact of these on the eco:10mic viabi lity of fishi ng operations are studied 
t hrough cost-benefi t analysis , demand supply analysis and other econometric 

methods. 

In add ition to the adove, there are many m ore fields where stat istical 

methods are being applied. To mention a few, in a sample surveys for estima
tion of fish ca tches, to reduce non-sampling errors, checks at tabulaton stage 
are be!ng made ming quality control techniques. In cul ture operations there 
i<> vast sccpe for the application of sta tistical gentics for the improvement of 
fi sh stocks. Methods in time series analysis form another important seat of tools 
Investigations are on way to study seasonal fluctuations cyclical variationss and 
overall trend in landings. efforts etc. Attempts are also being made to develop 
suitable forecastin g procedure. 
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3 (b). 3 The ltnportance of Fisheries Statistics and its Improvement 
in Development of Fisheries 

By 

V. Ramamoorthy, 
Assistant Director of Fisheries (Information and Statistics), 
Directorate of Fisheries, Mad ras. 

Abstract 

Reliable statistics are a pre-requisite for any developmental programme. 
The role of Fisheries Statistics in the development of Fisheries has been under
stood only very recently and the position of the Fisheries Statistics now availa

ble in the country is not so satisfactory. 

In the present paper, the importance of Fisheries Statistics in "Inland" 
and "Marines" development is discussed and various improvements to the 
present mode of collection of Fisheries Statistics are suggested. 
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3(b). 4 Agricultural Statistics in Fisheries in West Bengal 

By 

A.K.Sen, Dte. of Fisheries, Calcutta (W.B.). 

Abstract 

(i) There is urgeut need for building up fishery resources data, parti
cularly of impounded water units and also of annual fish catch/ 
production estimates separately for inland and marine areas. West 
Bengal has made conaiderable progress in this regard . 

(ii) Developing estimates of fish eaters, per capita consumption of fish/ 
eggjmeat and milk say every 5th year is also equally important and 
the state maintains such data regularly. 

(iii) Districtwise sample survey on pond's soil is also vital at the 
moment in view of the present trend of changing ecology and topo
graphy. State has made a beginning on this front. 

(iv) Monitering and evaluation of major schemes viz. composit fish 
culture etc. in inland sector and mechanized fishing in marine sector 
etc. are of crying need of the hour. 

(v) Determination of productivity in brackish and sewage water fisheries, 
in particular, in connection with fixation of optii3Jum economical 
managing units is also necessary at the moment. The sta te has taken 
up some programme on this work. 

(vi) Regular maintenance of market intelligence statistics viz. retail / 
wholesale price of fish, meat, egg etc. and their indices and other 
trade mechanizm are also very vital. The state has made a consider
able progross in this regard. 

(vii) Case study / survey on fishery co-oprative ~ector is also necessary 
to assess the fisherman 's social andupliftment of the socio-economic 
conditions of the fisherm an. 

(viii) Biological and man ural studies are being done by C.I.F .R. r., 
Barrackpore, and a no. of co-ordinating projects have been taken up. 

(ixJ Developing of su itable methodology on ponds/estuaries ecology, 
environmental science, f ish seed resources, ground water resources, 
water pollutiin in riverine is heries etc. are also vital at tne momen t. 

(x) Complete census of crafts and gears both in inland and marine sector 
are equalily very important. 
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Based on the discussions held during the Session, the recommendations 
IT'ad e were as follows :-

I . The join t research project of CJFRI and IASRI for development of 
method ology for estimation of inland fishery resources and catches 
therefro m is o pera ting in a comparatively small area in West Bengal. 
In order to provide anenlarged scope t o the project, the Conference 
recommends that the Fisheries Directorates/ Agricultural Universities/ 
State Departments may provide necessary qualified manpower 

support to enlarge the scope of the survey to d ifferent states so that 
an object ive method is evolved quickly. 

(Act ion : CIFRJ/ IASRT/Dir. of Fi sheries (All States)/ BCKVV, 
West Eengai/OUAT, OrissajGBPAU, U.P. / RAU, Eihar/TNAU) 

2. Considering the fact that inland fish seed prod uction and fish pro

duction from la rger wa ter bodies is largely a state il Ctivi ty in public 
&ector , the co nference recognises that the ava ilahle data at various 
state level organisations can be properly processed and made avai 
able for the benefit of va rious users . Tn order to achieve this objc
tive it recommends tha t a small group of 3 o r 4. cons ist ing o f ex

per ienced inland fisheries statist icians be const ituted to design 
standard proformae, for collection of data at state level. for the 
entite country. The St ate Fisheries D irectorates may be required to 
fi ll the sa me to ident ify gacs and avaia bi lity of inland fisheries data . 
This may be completed by Nov., 1979, so that a background is avail
able for the symposium of inla nd fisheries statistics, where back

gro und papers of each State may be invited. 

(Action : IASRI) 

3. It is recognised that some of the objectives of developing a sound 
data base of inla nd fisheries can be met thro ugh a proper enla rge
ment of the schedules of the existing n ational level data collection 
system. It reco mmends that the fo llowing be done : 

(i) Enla rgement o f the land u ti lisation survey schedule so that 
wa te r a reas, now going under " land not available for agricul
t ure" are removed from there aad placed under a new broad
bead "under Water" with sub-heads to ident ify ponds, tanks, 

reservoirs, rivers, seasonal, parennia l, stocked with fish seed not 
stocked. 

(Action : Dte. of E&S) 
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(ii) Enlargement of the Irrigation Statistics schedules so that the 
maximum and minimum surface area of storage reservoirs/tanks 
in every year is available in addition to water capactiy-

(Action : D te. of E&S) 

4. In order to obtain a basic data base at district level, required by the 
new planning process recommended by NCA, and Village/ Panchyat 
level, required by instit utional financers and banks on items such as 
water areas, classified as perennial/seasonal, under stocking/no
stocking, commercial/non-commercial exploitation, active fishermen/ 
their operation zones, crafts and implementation etc., it is necessary 
to have a Quinquennial Fisheries Census. It bas been recognised as 
a basic need and recommended by NCA for implementation. 

The Conference rec()mmends that this be done urgently for 
which a working group be constituted to prepare the schedules and 
suggest an operative mechanism for the census. 

(Action : Dept! of Agri. Dte. of E&S) 

5. The Statistics and Resources Division of CIFRI being experienced 
and well equipped to analyse the inland fisheries data, the Conference 

recommends that this expertise may be used by the States fo r collec

tion and interpretation of inland. 

(A ction : State Dirs. of FisheriesjCIFRI) 

6. The Sta te Fisheries D irectora tes, which are the organisat ion now 
involved in fisheries data collection and dissemination, need to have 
well organised statistics sect ion headed by a senior level statistician 
with experience in fisheries. The conference recommends that t his 
be done expedi tiously. 

(Action : State Fisheries D epartments.) 

7. The committee recommends that "A Summer School or Seminar 
of 2·3 weeks on "Quantitat ive methodology in inland fisheries 
research" be organised j ointly by CIFR I and I ASRI. 

(Action : CIFRI/ IASRI) 

8. Mul ti-disciplinary studies may be taken up for detailed m!ciO-Ieve l 
data analysis in integrated use ofwater, especially for multiuse water 
so t hat optimum water utility can be worked out. Such investiga-
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tions may be taken in some selected reservoirs or tanks involving 
Irrigation/ Agriculture/Fisheries/Power, Scientists representing diffe
rent interests. 

Action : CIFRI/ IASRI/Project Co-ordinator (Reserevoir Fisheries) 

9. Considering the fact that the data base for inland fisheries resources 
itself is highly unsatisfactory, the conference recommands that the 
census of water areas initiated in different state as a result of NSSO 
recommendations be completed urgently. 

Action : Dir. of Fisheries (All States). 
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4·1. Quality of Data in tbe Agricultural Sector 

By 

K .C. Seal and M.G. Sardana 

Central Statistical Organisation, 
New Delhi. 

Introduction : 

Quality of data is the basis of all our statistical activities. The last three 
decades have witnessed not only rapid advance in statistical theory but also the 
development in statistical system in India to meet the requirements for plan · 
ning and policy making. But, all these advanced tools have ultimately to 
operate on data, which are the basis of all statistical analysis. Data are the 
input of all statistical analysis. No statistical tool, however, powerful, can 
hope to compensate for the short-comings in the basic raw material. It is, 

therefore, absolutely necessary to closely examine the raw data or to be more 
precise, the accuracy of data. A general discussion about the statistical 
measures of quality of data with particular reference to work done in India 
is presented in Part I, while Part II attempts to present the quality of data in 
agriculture sector in our country . 

I. Quality of Data 

2. An error in observational data is defined as tbe inevitable deviation 
of the actually observed value from the true value. The true value is defined 
as that value which would be observed if the prescribed concepts, definitions 
and procedures are followed in data collection and a faithful response is evo
ked from the subject under observation. 

3. Obviously, the observed value will often differ from the true value. 
In natural sciences where the experiment can be repeated under almost iden
tical conditions, the variability of the repeated observations provides a mea
sure of the margin of error. The situation is entirely different in social and 
economic fields where the repetition of observations under identical conditions 
is rather difficult if not irnpossi ble. Errors in data collected often arise due to 
the subjective element in the observer, the observed and the interaction bet
ween these. Intensive training and strict supervision would generally lead to 
control the errors due to first and last sources but the response bias of the 
observed is much more difficult to control. 

4. Whatever the difficulties it is absdlutely necessary to give some idea 
of the margin of error while presenting data. If possible, the margin of error 
may be given explicitly, and in case it is not possible, the shortcomings in the 
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observational data may be mentioned. Error consciousness needs to be cul
tivated not only among the producers but also among the users of data. It 
must be impressed upon the users that all data suffer from inaccuracy and no 
data are free from it. The producers of data should take all possible steps to 
minimise the inaccuracy and the users should take into account the degree of 
inaccuracy indicated by the producers while drawing inferences or in policy 
formulations. 

5. Deming (1944) was one of the first research workers who had probed 
into the problem of quality of data and bad listed different factors which affect 
the ultimate usefulness of the data collected in a s•uvey. Following this, 
valuable work has been done by several research workers concerning procedu
res of selection, tools of colle(;ting data, missing data or non-response, enu
meration bias, errors in data processing etc. A detailed discussion of the 
researches is beyond the scope of this paper. However, we will briefly men
tion about the work done in this direction in India. 

6. Researchers at the Indian Statistica l Institute and Institute of 
Agricultural Research Sta tistics (now called Indian Agricultural Statistics 
Research Institute) have done pioneering work relating to non-sampling errors. 
The salient results are briefly described. 

Integration of Errors 

7. It is difficult to identify individual so urces of errors as the contribu
tions of individual sonrces of errors are pooled together and the component 

pans are generall y indistinguisha ble. Das Gupta and Mitra (19.58) provide 
an example of the procedure to assess the rela tive contribution of various 

sources of errors based on 'age data ' co llected in the NSS. 

Out-dated Frames 

8. Seal (I 962) had considered the problem of error creeping in on 
account of using frames which are nut upto-date with particular reference to 

Annual Survey of Tr.dustries and surveys of Labour conditions. Simple 
methods based on reason able births and death process were suggested which 
could be easily worked out in most of th e practical situations. 

Memory Error 

9. The accuracy of data depends to a large extent upon how correctly 
p ast events are remembered . The error in data that appear as a result of 
memory lapses is termed as 'memory error'. 



109 

10. Mahalanobis and Gupta (1954) demonstrated with the help of the 
data on the sex ratio of children from different marriage coberts by limiting 
only to the case of children to the four(h birth, that a definite relationship 
exis!s between the distance in time of the events under study and the ability 
to recall these events. The birth of a male child is better remembered because 
it is considered t.o be much more important. Later in 1955, Das Gupta eta/ 

attempted to formulate the relationship between the time lapse and complete
ness in reporting of the events with the help of the data collected in the fourth 
round of NSS. fn the seventh round of NSS a study made on memory lapses 
in reporting births and death cases revealed decreasing percentage of births 
reported in the year preceding the survey as the time lapse increases. 

Reference Period 

11. The problem of the period of reference bas two aspects. The first 
concerns its length while the second deals with the location in time of the 
period selected. For instance, if a day bas been selected as the period of 
reference, it can be the day of the survey, the preceding day, etc. In a survey 
dealing with characteristics which occur with more or less regular cycles, thef 

period of reference should not be less than a cycle. The length of the refe
rence period should be decided keeping in view not only the natural cycles of 
the characteristics under study but also the memory error. It is best to base 
the decision on experimental evidences. Mahalanobis and Sen (1954) have 
reported the result of one of such experiments. In the first round of NSS, 
a reference period of one year was used. Later, In the fourth round using 
interpenetrating samples, data on expenditure of some items were col\ected 
using a week and a month as reference periods. The results revealed that 
expenditures obtained with a week as a period of reference were higher than 
the corresponding estimates obtained with a month as the reference period. 
The answer to the question as to which of these two periods lead to more 
accurate data was sought through another experiment where data were collec
ted in a set of two interpenetrating sample households through actual weigh
ment and through verbal enquiry. The results of this experiment led to the 
conclusion that for food items more accurate data would be available with a 
period of reference of one month. 

12. Ghosh ( 1953) considered <1 day, a week and a year as the reference 

period for collection of data on expenditure on food items and concluded that 
m ost accurate data were available with a year as the reference period and one 
day reference period led to most inaccurate data. 
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13. The period of referenc~ may e ither fall between two specified dates 

(fixed reference period) or may just precede the day of collect ion of data 

(moving reference period) . Although data collected wit h a moving reference 
period do not relate to the same period, this is no t likely to introduce a ny bias 
if the character i8tics under st udy vary randomly from one day to another. 
On the other hand, with moving reference peri od the end effec t is negl igible 
and can be considered as nil a t the nea rer cut off point. Som eta! (1961) 
have discussed this issue based on NSS data . 

Missing Data 

14. The term 'missing data' is used as a common name for all cases 
where it has not been possible to get the data from selected unit (s) irrespective 
of the reason for enumerator' s fa ilure or respondenr not-a t-home. T he name 

'non-response' or 'incomplete samples' is used by some au thors. 

15. Consequences of missing data are well kn own. In India, where by 
and large the data in sample survey are collected by enquiry through trained 
p ersonel, the missing data arises on account of the selected unit (s) being not 
available or the refusa l of the unit to . provide the answers to the quest ions . 
The long experience of NSS bas shown that by rigorous training of field staff, 
rational supervision, adequate publicity a nd a pproaching the respondents with 

all the necessars background details etc., the non-response can be reduced to a 
large extent. 

Enumerator's Effect 

16. It is accepted that use of trained enumerators make it possible to 
reduce the non-sampling errors but they a lso become an a(jditional source of 
errors in data . Changes introduced in to data by enumerator is termed as 
enumera tor effect. Mahala nobis ( 1954) was the first to use s ta tistical tools 
for assessing enumerator effect. The general theory to deal with the problem 
of enumerator effect was developed independently by Hausen et a/ ( 195 I), a nd 
Sukhatme and Seth (1952). The theory is based on the assumption of allot
ment of sampling units at random to the enumerators which wo uld mean that 
each enumerator is supposed to travel over the whole area. To overcome this 
problem Sukhatme proposed stratification of the populution and use of the 
general theory separately in each stra tum. 

Interpenetrating Sub-Samples 

17. Mahalanobis (1944) was the first statistician to suggest use of 
interpenetrating sub-samples method to get an overall measure of errors in 
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the collected data in a pilot survey conducted in 1937 for estimating the area 
under jute in Bengal. This technique bas become a novel feature of the NSS 
over a long period . With this technique not only each of the interpenetrating 
!'ub-sa mples provides an equally val id estimates of the param~::ter being esti
mated but also it is possible to derive a simple estimates of the standard error 
of the estimators. This property of interpenetrating sub-samples bas been 

primarily ~esponsible for its popularity amongst survey statist icians. Another 
e pually important advantage of this technique is the fact that suitably desigmd 
in terpenetrating sub-samples enable the statistician to study the contributi on 
of the enumerator effect towards the variance of the estimator. 

18. The technique of inteq:enetrating sub-samples can be used as a 
check of the qualify of the work of the field staff. If m sub samples a re usee! 
and the field staff are grouped mto m parties so that each party is assigned a 
sub-sample, the variability amongst the sub-samples can be tested for signi fi 
cance. Sukhatma (I 954) pointed out that such tests may be sensitive for 
Ianger areas, like a country and further these sub-samples do not help in 
identifying the sources of discrepancies. Mere agreement amongst the estim:1tcs 
of interpenetrating sub-samples does not indicate absence of enumerator bias 
as the bias of each enumerator may be equal and in the same direction. 

19. Another interesting use of interpenetrating sub-samples is t he 
F ractile graphic a nalysis developed by Mabalanobis (1960). The technique 
of Fractile grapical analysis was applied to the data of consumer expendit ure 
on food collected under the NSS. 

20. l6terpenetrating samples do increase the cost, but Mabalanobis 
( 1950) pointed out that the increase in the cost of the survey may not exceed 
10 per cent. It could also sometimes give rise to some fal se sense of accuracy 
of the estimates, although it may not reveal the true picture. 

Quality of Processing : 

21. Errors could also creep in the processing stage. Data processing 
with conventional punch card equi pment involves differen t stages like codi ng , 
punchin g, verification, tabulat ion and error correcting . Sampling tecbniqu s 
can be used to check the qua lity of work at va rious stages. Mohalanobis 
( J 946) advocated deliberate introduction of errors in the material to be p1 o
cessed as one of the means of o btaining an idea about the quality of work nt 
various stages of processing. After the processing, the proportion of delibera
tely introduced error which remain undetected can be considered as a measure 
of tha quality of work. The deliberate introduction of errors brings about 
extra rigorous control and interest in work which ult imately results in improv-
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ing the quality of work. The scrutiny progra mmes developed for checking 
internal consistency of data play a very important role in improving the 
quality of processed results. 

Errors in Crop Estimation Surveys : 

22. The problem of estimation of crop yields has been studied more 
systematically in India than in any other country. It should, therefore, be 
appropriate to discuss the types of errors that generally creep in to distort the 

estimates. 

23. Sukhatme and Panse had done pioneering work in developing an 
objective method of estimation of crop yields under Indian conditions. This 
technique is commonly called 'Crop Cutting Experiments'. In spite of it being 
an objective procedure, biases can creep into the results unless adequate pre
ventive n1eas ures are taken. Broadly, the biases and errors can creep in on 
account of selection of sample fields, size and shape of sample plots, location 
of sample plots, missing data, harvesting and thrashing procedures etc. 

Selection of Fields 

24. The principle of random selection if strictly followed will ensure 

th at no bias is introduced on this account at the stage of selection of fields. It 
is only when some simplification or deviation from strictly random selection is 
adopted, there are avenues for errors to creep in. Examples of this are cited 
Sukhatme (1954). 

Location of Plots 

25. The location of sample plots in fields with regular shape does not 
create any bias. However, in irregular fields, the selection procedure may not 
yield unbiased sample plots. If the yield along the border of such fields is 
different from that of the remaining fields the usual procedure of location of 
sample plots will introduce bias which is called "border bias'. Sen Gupta 
(I 964) demonstrated that border bias diminishes with decrease in the size of 
the plot. 

26. It is also known that the usual procedure of locating the sample 
plots with th e; help of random coordinates does not strictly give equal probabi
lity to all the areas in the field. The areas located along the borders of the 
field have a lower probability of selection than the areas inside the field. Thus, 
if the yield is borders areas in ditferent' from the yield inside the field, bias 
will be introduced. Panse and Sukhatme (1948) found no indication or border 
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biases in India whereas Mahalarno bis (1 944) reported different ial yield ra res of 

jute a t different dista nces from the edge of the selected fields. 

Plot Size and Shape 

27. The problem of appropriate pilot size for crop estima tio n surveys 
bas been st udied at the ICAR under the leadership o f Sukhatme and at t he 
lSI under the guidance o f Ma halanobis . Serious o verest imation with small 
plots wa the main conclusion of several experiments rep orted by M abalauo 
bis and Sen Gupta (1951) Sukhatme (19 47) also found tendency of o ver
estimation with small plots. It is believed that this bias is a kind of psycho
logical bias on the part of the enumerator to include unduly some of t he 
bordering plants or tillers inside. Panse (1963) provided some results which 
support the use of large plots. On the other hand Sengupta (1 964) concluded 
that with trained field staff it would be appropriate to use circular cuts of 
a radius 4 ft. Anyway, this bad been a controversial issue fo r quite some tim e 
which did not permit any definite generalisation of results. 

28. In taking a decision a bout the size and shape 0.£ plot, a ttention 

needs to be given to the met hod of cultivation . If the crop is cultivated in 
rows, it is rather not di fficult to ascertain whether a ny plan t belo ngs to the 
plot or not. However, if the crop is sown by broadcast ing, plants will be 
spread all round and the border pla nts do create problems. For c rops so wn 
in rows, the selection may be a set of rows and a few plants wi thin each row 
thereby doing awa y with the idea of size and shape of plo ts. Thus the type o f 
crop and the proced ure of sowing also play an important role in making a 

decision about size and shape of plots. 

29. M aha lanobis and Sengupta (r95I ) have dealt witll the pro blem 
whether the shape of the cut (circular, square, t riangular) bas a :ly effect on 
the estimates of crop yields a nd found that triangular cuts had tendency to 

overestimate as compared to circ ular or square cuts. 

M issing Data 

30. The experience in regard to the m1ssmg data in crop estima tion 
surveys bas not been very unha ppy. It bas been possible to atta in high level 
of response mainly on account o f training of field staff and keeping in touch 
with the cultivators of tbe selected plots about the probable date of harves
ting. Missing data or norma lly connected with fields with an early harvest. 
U nless the yie ld rates of early and late harvests are widely different, the prob
lem is not a serious one . In cases where the early and la te ha rvests yields 
widely differ, the practical solution to overcome this problem would be to 
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ensure that the field staff maintain a good liaison with the selected culti

vators of the selected fields so that missing data are reduced to the extent 
possible. 

Mixed Crops 

31 . The procdure of recording area under each of the constituents of 
mixed crops is an important matter and deserves mention in the paper. In 
cases where the mixed crops are sown in rows, the area under the mixed crops 
can be divided under each crop in the ra tio of number of rows under each. In 
other cases, where the mixed crops are broadcast, inspite of considerable 
deliberations on this issue by various Committees since fifties, no uniform 
procedure appears to have been adopted by States. However, the recommen
ded procedure in this regard is to apportion the area at the Tehsil or District 

level on the basis of standardized seed rates which need to be updated periocU
cal ly on the basis of crop cutting experiments. This procedure needs to be 
implemented uniformly by all the States. 

Harvesting and Threshing 

32. In regard to the procedure of harvesting and threshing, the philo
sophy of the crop cutting experiments technique has been to make sure that 
the procedu res adopted are as close as possible to the one adopted by the 
cultivators in general. These efforts have resulted ir. reducing the errors on 
account of the said sources. 

33. The crop cutting experiments appear to be a simple technique but 
the foregoing paragraphs have demonstrated the complexity of the procedure 
many elements of which are subject to error. Efforts through a number of 
plan schemes like 'Timely Reporting', 'Improvement of Crop Statistics' and 
'Establishment of an Agency for Reporting Crop Statistics in permanently 
settled States' are underway to improve the quality of crop estimation in 
India. 

II. Agricultural Statistics 

34. Our country being predominantly agricultural in character the im

provement of agricul tural stat istics has been receiving priority. During the 
last two decades considerable headway bas been made in making available 
increasingly reliable, comparable and comprebeosiv.: agri~..:ultural statistics to 
meet the requirements for plann ing and policy making. In spite of all these 
t here a re still some gaps : the coverage is not complete, comparability is 
lacking and in certain cases there are serious time· lags. Timeliness in avail-

... 
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ability of data for planning bas assumed greater importance in view of the 

recent emphasis on rolling plans. 

Committees /Working Groups 

35. A Working Gro up set-up in 1963 undertook a critical review of the 
system of collection and compila tion of agricultural statistics and formulated 
several short-term and long-term proposals for filling-up the gaps as also for 
collection of new types of da ta . Data Improvement Commit tee set-up in 1969 
also made severa l recommend ations for effecting improvements in the field of 
agricultural statistics. Reduction in time-lag, improvement in the reliability 
of the estimates, systematic collection of prices data were the priority areas 

identified by the Committee. The National Commission on Agriculture (NCA) 
also considered in depth the question of improvements in data collection and 
analysis in the field of agricultural statistics. Recommendations of tht! 
Commission concern various segments of agricultural stat istics like land 
utilisation, statistics of fruits and vegetables, irngation, livestock, fisheries, 
forestry and agricultural inputs. 

36. The present status of availability of statistics in the various seg
ments of agricultural statistics except for plantation erops are briefly describt:d 
below along with the improvements needed in the light of the severai 
recommendations made by the aforementioned Committees. A separate 
paper deal ing with the quality of data of plantation crops is being also presen
ted by CSO. 

Area Statistics 

37. Broadly, there a re three different systems for collection of area 
statistics- (i) by complete enum era tion fro m land r~cords (ii) o n the bas is of 
sample surveys, and (iii) u·,ing conventiona l p1ethods. The system of la nd 
records is followed in the Siates of Andhra Pradesh, Assam (excepting two 
hill districts of North Cachar and Ka rbi Anglong), Bihar, Gujarat, Ha ryana, 
Himachal Pradesh, Jammu & Kashmir, Karnataka, Madhya Pradesh, Maha
rashtra , Punjab, Rajasthan, Tamil Nadu and Uttar Pradesh as also in the 
Union Territories of Chandiga rh, Delhi, Dadra and Nagar llaveli, Pondicherry 
and the Andaman district of Andaman and Nicobar Islands. In these States 
which cover a bout 75 per cent o f the cultivable area, there exists a primary 
reporting agency commonly called Patwari to carry out field to field crop 
inspection in each crop season of the year. The agency belongs to the Revenue 
Land Records Department and attends to this work along with the collectio n
of land revenue aod other duties. 
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38. Until recently, the States of Kerala, Orissa and West Bengal which 
account fo r about 8 per cent of the cultivable area, bad no establi shed village 
agency to ma inta in regula r land records. For the collection of agricultura l 
statistics these Sra:es were organising sample surveys for estimation o f area 

and yield through full-time sta t istical st<Jff. F or obvious reasons, these surveys 
served only a limited objective of providing estimates of a rea and yields for 

some of the important crops at Divisional levels or at State level. St~ps have 
been taken recently to est-ablish a primary reporting agency in the permanently 
se ttled S ta tes of Orissa, West Bengal and Kerala to provide land util izat ion 

statistics on a complete enumeration basis in a sufficiently large sample of 
villages. 

39. T here a re tracts covering a bout 8 per cent of the cul tivable areas of 
the country in respec t of which a sat isfactory system of co llection of area 
s tatistisics is yet to be developed. These incl ude portio ns of M anipur, 
Megbalaya, N agaland, Sikkim, Nicobar distric t of Andamad & Nicobar 
I sla nds, Arun achal Pradesh and Mizoram. So me h illy tracts in the States of 
Andbra Pradesh, Assam and Madhya Pradesh which are not cadastrally sur
veyed, a lso come under this category. Further, in the cadastrally surveyed 

areas like plain a reas in Manipur, Trip ura, Sikkim, G oa, D a man & Diu and 
Laksbadweep, there i no sa tisfactory system of coltection of agricultural 
statistics. As su ~. h , agricu ltural stati~tics in these areas are mainly compiled 
by conventional methods. 

40. In order to reduce the time-la g aad improve tbe q ua li ty of agiicul
tural statistics, two schemes - the Tim ely R eponing Scheme (TRS) and the 
Scheme for Improvement of Crop Statistics ( lCS) are in operation since the 

Fifth Plan. The basic theme of the TRS is to have a reas enumeration com
pleted on a priority basis in a random sam ple of 20 per cent of tbe villages 

during each crop season in the Sta tes . All the villages in a State are selected 
in the form of five independent non·overlappwg sets, the intention being to 
canvas one se t in a year and thereby cover th~ entire States in a period of five 
years. The :,cheme which is in operation in 13 major States is thus able 
to provide timely and r e liable est imates of area immediately after crop 
owings are completed and of production, immediately afte r harvest. The 
compan ion scheme viz., ICS is abo in operation since the Fifth Plan . The 
maio object ive or this seheme is tu locate through the joint etrorts of Centra l 
and State au thorities, deficiencies in the sys tem of collection of crop statistics 
and suggest remedial measures. T he programme envisages overseeing the 

work of a rea enume ration in a sa mple of 10,000 villages a nd of crop cutting 

experiments of harvest in a sample or 30,000 fields spread over principal crops. X 
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The scheme is repo r ted to have brought about a genera l co nsciousness among 
the Patwa ris to improve the accuracy of reporting crop areas and land utilisa
tion sta t ist ics. 

Yield Estimation 

41. Crop estimation st..rveys a re being conducted in all the land records 
Sta tes, the permanently sett led Sta tes of K era la , Orissa and West Bengal as 
als<' in some of the U nion Territories, At the All-India level, 96 per cent of 
the prod uctio n of cereals and 71 per cent o f the production of pulses are 
based on th e r r·sults of crop cutting experiments. Further, 76-95 per cent of 
production o f important commercial crops ground-nut, cotton, jute and sugar
cane is based on crop cutting experiments. The num ber of crops for which 

Al l-India estimates are issued has been considera bly increased from 24 in early 
fif ties to 38 at p resen t. P roposals are under way to br ing bl ack gram in 
Madhya Pradesh and M aharashtra, green gra m in M aharasbtra, masur in 
M adhya Pradesh and potato in Ut tar Pradesh, under the crop cuttmg experi
ments scheme for estimation of production. 

42 . All the States except, H aryana, M aha rasb tra , P unjab and U tta r 
Pradesh calcu late the sa mpling error of the estimates of average yield of fvre
cast crops. Nor mally, the yield rates at Sta te level of major crops have 
standard error of the order of 2-3 per cent and of other crops of a bout 5 per 
cent . However, there are some crops in some States fo r which the standard 
errors are fa irly high. Examples o f such cases include j owar, bajra, ragi, 
whea t, gram and tobacco in G uj arat, bajra, maize, onion , chillies and r ape 
and mustard in M adhya Pradesh, green gram, rnasur, peas, t ur and linseed 

in West Bengal, po tato , linseed an d rape and m ustard in Jammu and K ashmir. 

43. The design fo r crop es timation surveys is genera lly a composite one 
\vit hou t any strat ification accordin g to inputs such as irrigation and seed. T he 
yield rates a re, however, worked out on a post-stra t ification bas is using the 

ancilla ry data regarding in puts collected d uring the course of the crop cutting 
experiments . The NCA had recommend ed tha t the sampling design fo r cro p 
cutting experiments should be modified with a view to in lroducing stratificat ion 
accor ding to irr igated and rain-fed areas and also high yieldi •·g and local 
variet ies. The posit ion with regard to stratifica tion according to irrigat io n is 
sa tisfac tory as the basic form s of a rea enumeratio n now have a p rovision fo r 
recording irrigation pa rticula rs wh ich makes it possible to a llocate samples 
among the basic strata. The posit ion in regard to variet ies is not, however, 

sat isfactory in view of practical difficulties in attempting strati fication. 
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Agricultural Census 

44. The size distribution and o ther related charater ist ics of holdings are 
important for planning purposes. Da ta o n o pera tional hold ings were collected 
by the N SSO in the 8th, 16th, 17th and 26th rounds which provided estimates 
a t th e all-India and State l evel~. Realising the need to provide such da ta at 
lower levels for effect ive plau ning, an agricultura l census was taken in 197 1-72 
with 1970-71 <IS the reference yea r . T be data were collected on complete 
en umerat io n basis in States having basic revenue records and through sample 
surveys in States where land records are no t maintained. Tbe second Agricul
tural Census was carried o u t with 1976-77 a:. the reference year. It is pro
posed to organise the next Census dunl!g 198 1-82 with 1980-81 as the reference 
year. 

45. One of the lacuna of the agricultura l cens uses bas been tha t these 
could provide information on open tena ncies only, since concealed tenancies 
a re not ment ioned in the land reco rds and it was the method of reta bul at ion 
from land records which was adopted in tbe censuses . Thus, it was not possi
ble to get correct informatio n in regard to opera tional holdings. Unless t he 
tenancies are regulated and, in particul ar the n gb ts of a ll the crop sharers are 
correctly recorded, it will be very difficult to improve the presen t si tuat ion. 

Irrigation Statistics 

46 Irrigati on st atistics are available mainly through land utilisation 
statistics, annua l ad ministrative reports of State Irriga tion Departments and 

periodical reports paepared by Ministry o f Agriculture and frr igation, Pl ann
ing Commission, Central Water Commission. etc. There are seri ous d iscre
pancies between the da ta based on land utilisation statistics and those derived 
from the progress repo rts. The main reason for this is the Jack of un iformit y 
in concepts and de fi nit ions. fn many cases there are se rio us time-lags in the 

availability of sta tistics. 

47. The NCA has suggested standard concepts and definition:. of items 
and a revised classificatio n of sources of irrigation which when adopted would 
make the two series comparable. Reconcilia tion of the two sets of figures at 
the dist ric t level has also been recommended by NCA. Steps taken recently 
to create special cells for collection and compilation of irrigation statistics in 
m ajor Sta tes will improve the quality of statistics. 

Fruits and Vegetables 

48. The st atistics of area under fresh fruits-mangoes, citrus, banana, 
_·grapes, pome are now available at all-India level. However, realiable estimJ.tes 

.-
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of the production of fruits except banana are Jacking. The production esti
mates are mostly based on ad-hoc surveys carried out by TASRI and some 
market ing surveys ca rri ed out by the Directorate of Marketing and Inspection. 
Crop cutting surveys for estimation of production of banana are being conduc
ted in the important growing areas of Maharashtra, Madhya Pradesh and 
Karnataka. 

49. In regard to vegetables, separate figures of area a re available for 
potat o, tapioca, sweet po ta to, onion an d all other fresh vegeta bles taken 
toge_the r. Pr~duction_ estimates of tapioca and potato are based on crop 
cutt mg expenments m some important States, while the estimates of pro
duc..t ion of other vegetables are purely based on ad-hoc considerations. 

50. In o rder to improve the quality of avai lable statistics of fruits and 
vegetables, steps need to be taken to implement three important recommenda
t ions of N CA, viz., making arrangements for regular collection of area under 
important fruits and vegetables, undertaking sample surveys for estimation of 
prod uction of fruits based on the methodology developed by IASRI and initia
ting pilot investigations for estimation of production of vegetables. 

Livestock Statistics 

51. Census of livestock organised quinquennially provide data on the 
~ ize and composition of livestock. Some of the censuses in the past were not 
taken uniformly in a ll the States at the same point of time. It is necessary 
that not only the censuses should be undertaken simultaneously in a ll the 
States but also the practice of having a post-enumeration check by an inde
pendent agency should be revived. 

52. The position with regard to the availability of statistics of livestock 
products such as mi lk, milk products, meat, eggs, wool, bides and skins is not 
satisfactory. Likewise, no reliable estimates of cost of production of these 
products which are a pre-requisite for assessing the economic viability of 
livestock developmented projects are avai lable. Since some of the livestock 
products like milk and egg are obtained almost everyday and in case of milk 

at different times in the day, certain methodological problems not faced in 
case of crop estimation surveys are posed in organising sample surveys for 
estimation of livestock products. As a result of a number of pilo t projects 
undertaken by IASRI, the sampling methodology for collecting data on prod
uction, management and feeding practices of livestock have been evolved and 
some of the States had formulated schemes for undertaking integrated sam ple 
surveys for this purpose during the Fourth Plan. However, much headway 
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bas not been made in this direction in most of the States. The NSSO have 
a lso collected information on the quantity and value of livestock products in 
some of the rounds . The est imates thrown up by these surveys a re considered 
to be of limited utility as the information bad been collected by verbal enquiry . 
Unless the State Governments give the due priority for organising integrated 

sample surveys for obtaining reliable estimates of livestock products the qual ity 

of statistics is not likely to improve. 

Fisheries Statistics 

53. For marine fisheries all-Indid estimates of production with their 
State-wise break up are issued by the Central Marine Fisheries Research Insti
tute (CMERI) on the basis o f sample surveys. However, no reliable estimates 
of annual catches of inland fish are available. During 1973-75 NSSO conduc
ted pilot surveys in three districts of M adurai (Tamil Nadu), Karimnagar 
(Andbra Pradesh) and Mursbida bad (West I:Jeoga l), covering both impounded 
water areas as well as rive rene areas. T be result of these pilot surveys indi
cated that it was feasible to collect sat is factory data on catch of fish from 
impounded water areas adopting interview technique. Further, the catch of 
fish from inundated water area was very sma ll as compared to the total inland 
water area. The collection of accurate data from riverene are/ as posed seve ral 
practical problems which Jed to the conclusion that the usual technique of 
selection of villages is not likely to yield da ta which are not subject to gross 
ascertainment errors. This aspect needs further careful investigation 

54. The CMFRI obtained data every month regarding totallandlings 
of marine fish by mt:chanised and non-mechanised boats and their va riety-wise 
composition for each maritime State, the total number of man-hours spent, 
the number of units operated and the size composition of the landings in 
respect of selected species. The standard error of the estimate of production 
based on these surveys is as high as four to five percent even at the all-India 
level. Further, the estima tes worked out by the CMFRI differ considerably 
from the estima tes worked out by States on the basis of independent sample 
surveys. There is a need for reconeilia tion of the differences between the two 
sets of figures. The real solution lies in under taking an integrated sample 
survey like the one organised by NSSO which has both the Central and State 
samples. Such an effort is likely to yield all-fndia estimates with standard 
errors of the order of 2 per cent. 

Forestry Statistics 

55. The principal forest sta tistics relate to area under forests, volume of 
standing timber and fire-wood , quantity and value of out-turn of timber, 
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firewood and minor forest produce, employment in forestry and of forest based 
industries, area afforested and deforested, classification of forests by manage
ment and status, out-turn of Jogs and sleepers, etc. These data are collected 
through the State Departments of Forests. The lime-Jag in the availity of 
statistics in some of the cases is as high as three years. The land use statistics 
also provide data on area under forests. There is a large discrepancy between 
the area under forests as available from the State Forest Departments and 
through the land utilisation statistics. The discrepancies are mainly on 
account of the differences in the concepts and definitions used. Reconciliation 
has to be attempted at the district level between the Divisional Forest Offieers 
and Officers incharge of Agricultural Statistics at the district level so that 
one set of figures becomes available for planning and policy purposes. In 
order to succeed in this mission it is absolutely necessary that the statistical 
units in the Divisional Forest Offices and Chief Conservators of Forests in 
different States are properly equipped with adequately qualified and competent 
statistical staff. 

Cost of Cultivation of Crops 

56. A comprehensive scheme of the Ministry of Agriculture and Irri
gation for studying the cost of cultivation of principal crops is in operation in 
different States since 1970-71. Some pioneering work in this direction had also 
been undertaking under the guidence ot' Panse in the erstwhile Committees of 
Sugarcane, Cotton, etc. However, there are still several controversial issues 
which need to be resolved. A Committee under the Chai rmanship of S R . Sen 
bas been recently set-up to look into the various aspects. The deliberations of 
this Committee are likely to indicate the ways and means to overcome the 
various problems connected with the enquiries relating to cost of cultivation of 

crops. 

Input Statistics 

57. Three important type of input statistics are required for planning 
and policy purposes. The first relates to production and distribution of input, 
like fertilizers, seeds, pesticides, insecticides and agricultural macbinary, It 
should be possible to compile most of these data with the co-operation of the 
concerned manufacturing c0mpanies and distribution agencies. Consumption of 
input crop-wise and according to holding size and other characteristics of the 
holding like irrigation etc. are the second type of the data required. These 
data are lacking at present. A Standing Committee set up under the Cha ir
manship of the Member, Pl"nning Commission to evolve co-ordinated and 
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intergrated approach for improving the data base is sized of this problem. The 

last category of input data deal with the ya rdstick of production in relation to 
fertilizers , seed rates, irrigat ion, pesticides. and insecticides etc. This informa
tion can be obtained by undertaking appropriate statistical analysis of the data 
collected under the experiments conducted on cultivators' fields following well 

planned samplieg procedure as also the controlled experiments conducted at 

agriculture research stations. 

M arket lnteJJigence 

58. The exi&tin g arrangement for collection of wholesale prices are 
quite satisfactory bo th in terms cf coverage and timeliness of reporting, 

Market inte ll igence for pulses, edible oils, important f,ruits and vegetables, 

m ino r oilseeds, condi men ts and spicies needs to be organised on lines similar 

10 those adopted for cereals and fibres. 

59. Rel iable information relating to prices of inputs like fertilizer, irri

gation, human labo ur, bullock labour, pes ticides and insecticides etc. paid by 

the cultivato rs is generaly locking. To a limited extent these da ta are avail
able through th e scheme on cost of cvl t ivation of crops of Ministry of Agri
culture and lrri!).at ion. Smce the cluster of vdlages selected in tbe Scheme do 

not remain fixed over years, the data on prices of inputs co llected do not permit 

a study of tren d in prices. Howe\'er, efforts are being made by the NSSO to 
overcome this li mi tation by co llecting data from a se t of vil lages which will be 

kept fixed for a number of years. 

60. In regard to stocks, reliable data rdating to stocks of foodgrain 
held by the G ove rnment incl uding Food Corporation of India in their own 

godowns are avai la ble. In case of certa 'n c:.tsh cr ops l ike cotton and j ute data 
on stocks held by the traders are also available. It is necessary to take steps 
1 o collect data on stock with farme rs, consumers, wholes<il ers, retailers, ,etc. 

P!!blications and Disseminatiob 

61. Statistical publications genera lly become ·avai lable with a certain 
time-leg due to which thei r · utilit y gets considerably impa ired. The time-leg 

is both due to de lay io · t ransmission of the information to the concerned 
coordinating authority a nd the del:1y in printing . The de lay in publication 
to large extent can be remedied by e ither providing small size printing presses 
to importa nt statistica l orgacisations o r by assigning priority to statistical 

pubiicatio ns as .is being done in some of the States like Haryaoa and Punjab 
· where !he Sta tist ical Abstract is regarded as a budget do cument and is br ought 
o ut every yea r wi thout any delay. 
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Concluding Remarks 

62. Estima tes of area a nd production are the most important agn
cultural statistics required for planning and policy making. Fortunately, at 
present we are not in an unhappy situa tion as fa r as the quali ty of stat istics of 
area and productio n are concerned . fhe three schemes-Timely Reporting, 
Improvement of Crop Statistics, and Establishment of a Field Agency in the 
permanently settled States of Orissa, K era la and West Bengal-are the back
bone o f our effort for further improving the quality of statistics of a rea and 
production. Every effort needs to be made to ensure that these schemes are 
successfully implemented. 

63. In order to meet the data needs in the va rious segments of agri
cultura l statistics referred to in different sections, the best approach as 
recommended by the NCA is to devise an integrated system of agri cultu ra l 
surveys covering both the annual crop surveys and periodic agricultural and 
livestock censuses. The integra tion demands combining surveys with common 
sampling units and having both Central and matching State sample like the 
NSS. This effort is likely to result not only in economy on financial reso urces 
by rational deployment of the field staff but also in reducing the burden on 
the respondents in providing tt>e requisite data. The NCA has suggested 
integration in the form of nation al agricul tural surveys with four broad types 
of surveys depending upon whether the sampling unit is a field o r an agricul· 
tura l holding or a livestock holding or dealing with cost of production enqui
ries. The proposal, if properly implemented should result no t only in 
improvement of q ua lity of data but a lso in fi lling some of the important gaps. 
The Agricultural Statistics Wing of the Field Operations Division of NSSO, 
which is already doing p ioneering work for improving the quality of agricul
tural statistics would be tbe right type of agency to carry o ut such nat ional 
agricultural surveys. 

64. Priority needs to be given to the pr.oposa l of collecting regularly 
prices of important inputs in a set of fixed villages thro ugh the NSSO so as to 
fill in an important gap. 
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4 .2 Availability of Statistics of Plantation Crops 

By 

K.C. Seal, M.G. Sardana and M.S. Ahluwalia, 

Central Statistical Organisation, 
New Delhi. 

Introduction : 

Plantation crops are important both for export transactions and for 
internal consumption. The most important among the plantatio n crops grown 
in the country are tea, coffee, rubber, cardamom, coconut, black pepper, 
arecan ut and casbewnut. Regular estimates of area and production are being 
issued by the Directorate of Economics and Statistics, Ministry of Agriculture 
and Irrigation (DES-Ag) o n the basis of the reports received from the States 
in respect of black pepper, coconut, arecanut and cardamom from 1951-52, 
1965 66, 1966-67 and 1969-70 respectively. All-India Boards of Tea, Coffee 

and Rubber, Collect da ta on various aspects of the respective crops and 
publish the same in the statistical reports exclusiveiy devoted to these crops. 

The publications giving data on area a nd production of plantation crops are 
indicated in Annex. This paper describes briefly the quality of the estimate~ 

of area and production pertaining to these crops. 

Tea 

2. Tea is grown in Northern and North-Eastern- States of Assam, 
Tripura, West Bengal, Bihar, Uttar Pradesh, H imachal Pradesh and in the 
States of Kerala, Tamil Nadu and Karnataka in Soutb India. Assam and 
West Bengal account for 76 per cent of area and 78 per cent of production in 
the country. 

3. The Tea Board, constituted under the Tea Act 1953, compiles and 
disseminates data on various aspects of tea. Data on area, production and 
yield per hectare are issued district-wise for Assam. West Bengal, Kerala, 
Tamil Nadu and Karnataka and for the State as a whole for Tripura, Utta r 
Pradesh, Bihar and Himachal Pradesh. The area under the crop is also com
piled by age groups of bushes. Area and production are also class ified 
according to the size of the estates. The data on number of tea estates and 
area rela te to 31 March while the production figures relate to calendar 
years. 

4. The registration of tea esta tes with the Tea Board is no! compulsory. 
According to the Tea Act permission is to be obtained for planting on new 
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areas. In case there was an estate before the enac tment of Tea Act and tha t 
est a te did not undertake new planting operation by way of extension of tea 
a rea , such an esta te would not be required legally to be registered with the 
Tea Board. Since a ll the larger estates under take extension of plant ings at 
one time or the other, almost all such estates are registe red with the Tea 
Board . There a re, however, thousands of small growers who a re not r egistered 
with the Board. 

5. The area figures are obtained by the Tea Board fro m the large regis
tered tea esta tes (more t han 10 hectares) in the for m of an annual return . 

Similar annual returns are not available fro m the small growers (less than 10 
hec tares). The figures relating to small growers, therefore, a re incomplete 
because a rarge number of small growers are still not registered with the Board 
and even in respect of the registered small growers there is no syst em of 
annual up-dating of · data. To this extent the fig ures rela ting to the small 
g rowers would be incomplete, besides being inaccurate. In the absence of 
either a census of tea growers or a well -planned sa mple survey, it is not 
possible to indicate definitely the share of small growers in the tota l area. 

6. The production figures relate to manufactured tea. Most of the 
large estates have their own factories where tea is manufactured . The small 
growers as a lso some slightly bigger gardens cannot afford to have a factory of 

t heir own. Such growers sell their green leaves either to Cooperative Tea 
Factories or to 'Bo ught Leaf Factories' se t up in the Priva te Sector. All the 
tea factories are registered with the Cent ral Excise Autho ri ties, and these fac
tories a re sending monthly ret urns to t hem indicating the quant ity of tea 
manufactured (or the production) in the factory every mon th. A copy of th is 
return is also sent to the Tea Boa rd by factories. In regard to non-responding 
gardens the production figures are est imated based on the percentage increase 
o r decrease in production reco rded in the case of the repo rting gard_ens. T he 
·procedure of compilation of sta tistics of manufact ured tea appears to be 
sa tisfactory. However, it would be desirab le to collect the information from 

Cooperative Tea Factories and ' Bought Leaf Factories' abo ut the cont ribut ion 
of small growers to the to tal prodcct ion so th a t the correspondence between 
the area and productio n fig ures could be studied sepa ra tely for large estates 
and small estates. 

Coffee 

7. Coffee is grown in the States o f Kera la, Ta mil Nadu and Karnat-a ka 
which together account for about 99 per cent of its area in the country . The 
Coffee Board, constituted under the Coffee Act , I 942, compiles and dissemina
tes da Ja on various aspects of coffee ind ustry. 
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8. Data on number of registered and unregistered estates, area planted 
with coffee, production and yield per he:::tare of coffee are compiled by the 
Coffee Board, based on the reports of its field staff. A census carried out by 
the Coffee Board during 1972-75 has revealed that the information based on 
the reports of the field staff did not have complete coverage. Accordiag to the 

census, the number of unregistered units on 31 March 1976 was 35253 as 
against 9639 unregistered units on 31 March 1975 reported by the field staff. 
As a result, the area under the crop rose from 156138 hectare in March 1975 
to 171535 hectares in March 1976. 

9. The data are collected on the basis of complete enumeration in the 
case of all coffee estates of size 2 hectares and above in the statutory returns. 
In the case of estates below 2 hectares, a random sample of 10 per cent of the 
estates is selected in each range for visit by the field staff for collection of the 
statutory returns. The data so collected are projected to the total number of 
estates under 2 hectares in the range and added to the range total of the 
estates of 2 hectares and above compiled on complete enumeration basis. 

10. Under the Coffee Act, 1942, all the coffee produced by the regis
tered owners should be delivered to the Coffee Pool administered by the 
Coffee Board except a small quantity reta ined by the growers for their domes
tic use and seed purposes . The Pool Agents, who receive the coffee on behalf 
of the Board, cure it to the prescribed standards and arrange to deliver it to 
the parties to whom the Board bas sold . Actual crop production for the 
season is compiled on the basis of the quantities actually cured and despatched 
as made available by these pool agents in their final monthly returns. Quanti
ties of coffee retained by growers for their domestic use and seed purposes, as 
furnished by the Divisional Assistant Coffee Marketing Officers, are added to 
the cured figures to arrive at the production of coffee for the season. Produc
tion of coffee in respect of non-traditional coffee growing areas like A::.sam, 
Maharashtra, Orissa, Mizoram, Madhya Pradesh, Andaman and Nicobar etc., 
which are exempted from delivering coffee to the Pool a1e also taken into 
account while arnving at the total season's crop for the country. For sn.all 
estates (less than 2 hectares) area and production are also estimated based on 
a random sample of 10 per cenl of the estate selecled every year. It is neces
sary that the format of the returns furnished by the Pool agents is suitably 
modified so as to make available figures separately for the small estates 
which could then be cross-check.ed with the estimates based on sample surveys. 
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Rubber 

II. Kerala is the principal rubber producing state accounting for over 
93 per cent of the production. Tamil Nadu and Karnataka are the other 
States where rubber is grown. All research and development activities regard
ing natural rubber in the country are controlled and regulated by the Rubber 
Board constituted under the Rubb'er Act, 1937. 

12. The Rubber Board makes available data on total area, tappable 
area, production and yield per hectare. The data are given separately for 
Kerala, Tamil Nadu and Karnataka and Andaman & Nicobar and others taken 
together. The information on 'area new planted' and replanted for ordina ry 
and high yielding varieties is a lso given. Besides, the classification of holdiags 
and estates according to size is also provided. 

13. The Rubber Board compiles data on area under rubber from the 
registration records on annual basis. Under the Rubber Act, any person 
desiring to plant or replant rubber is requi1ed to take out a licence from the 
Board. However, a number of units have been detected to be unregistered. 

14. Under the Rubber Act, rubber traders and consumers of rubber, are 
required to take out licence, renewable every year, from the Rubber Board. 
The estates of above 20 hectares, traders producers and consumers are statu
torily bound to submit monthly returns to the Board in the prescribed fo rms. 
The returns prescribed for the estates provide gradewise details of rubber 
produced, sold and stock held at the end of the month. Returns of traders 
cover gradewise details of rubber acquired, sold, stock held etc. at the end of 
each month. The returns submitted by consumers co ver the stock held at the 
end of the month. These returns provide monthly figures of estates, consump
tion in the country and stocks held by estates, traders and consumers. Pro
duction is then estimated by the following indirect method : 

Production = Con~umption + export - import + adjustment for 
stock difference. 

15. Tbe figure of production of rubber, estimated as above, is cro~s 

checked with the estimates based on the inter-State movement of rubber. 
Under the Rubber Rules, when rubber is transported from one State to ano
ther, a decla ration from which inter alia gives the quantity transported, value 
of rubber transported etc. should accompany the consignment. The tota l 
quantity of rubber transported from Kerala (which accounts for over 93 per 
cent of rubber produced), is compiled based on the forms. This figure when 
adjusted against consumption in these State and stock differences gives an idea 
about the quantity produced in the State. 
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16. In order to study the production trend of small holdings {less than 
20 hectares) which account for t wo-thirds of the rubber produced in the count
ry, the Board introduced a sample survey from I 978. Under this survey, a 1 
per cent stratified random sample of small holdings is selected to collect the 
information abo ut production of rubber. The sample size of 1 per cent of 
small holdings does not appear to be adequate for estimating the production of 
rubber for the small holdings. 

Black Pepper 

17. Only 20 per cent of the production is consumed within the country 
the rest being exported . Kerala holds the monoply with about 97 per cent of 
the country's area and production . 

18. The regular forecasts of area and production of black pepper are 
being issued by the DES-Ag since 1951-52. The estimates of area under the 
crop for Ker ala are based on the sample surveys for land u tilisation . The 
per hectare yield o f pepper used for estimating production was ti ll recently 
o btained on the basis of pilot studies conducted by Indian Agricultural Statisti
cs Research Insti tute (IASRI) earlier during 1954-55 and later during 1966-68 
adjusted on the basis of forecast reports to take note of annual changes. The 
position has, however, improved with the establ ishment of an agency for 
<..o llec tion of agricultural statistics through complete enumeratio n in a sample 
of 20 pe r cent of v illages. Estimates of area and per hectare yield of pepper 
become available on an annual basis through the scheme which bas been in 
progress since 1975-76. 

19. In Karnataka and Tami l Nadu, while the estimates of a rea under 
the cro p are based on complete enumeration, the p roduction is estimated on 
ad hoc basis. The estimation of yield ra te of black pepper through sample 
surveys has been included as a part of the Centrally sponsored scheme for 
extension of crop estimation surveys to fruit s, vegetables and minor crops. 
With the implementation of this ~cheme, the piOductio n of pepper in these 
two States would also be based on a n objective procedure. 

Cardamom 

20. The crop is concentrated in three States of Kerala, Karnataka and 
Tami l Nadu. Regular a ll-India estimates of the crop based on forecast reports 
received from the cardamom growing Sta tes a re being issued by the DES-Ag 
since 1969-70. However, adhoc es timates of a rea and lJroduction of the crop 
are available from 1955-56. 

21. In Karnataka and Tamil Nadu, estimates of area under the crop 
are being formulated on the basis of complete enumera tion, while in Kerala 
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these are based on land use sample surveys. Random sampling technique of 
crop estimation surveys for estimating the production of cardamom has not 
so far been introduced in any of these States. However, the Karnataka 
Government has agreed to extPnd the technique to this crop under the Cen t
rally sponsored scheme for extension of crop cutting surveys to fruits, vegetab
les and minor crops. DES-Ag bas taken up with the Government o f 
Kerala to include cardamom also as one of the crops for which crop esti mation 
surveys would be organised for estimating yield rate. 

Coconut 

22. The main coconut producing States are Kerala, Karnataka, Tamil 
Nadu and Andbra Pradesh, which together account for nearly 93 per cent o f 
area and 94 per cent of production in the country. Coconut is also cultivated 
in the States of Assam, Mabarashtra, Orissa, West Bengal and the Union 
Territories of Andaman & Nicoba r Islands, Goa, Da man & Diu, Lakshadweep 
and Pondicherry. 

23. Regular all-India estimates based on the forecast reports from the 
coconut growing States are being issued by the DES-Ag since 1965-66. Fig ures 
for the earlier years available since .1949-50 were based on ad-hoc estimates . 

24. Area under coconut is based on complete enumeratio n in the 
States of Andhra Pradesh. Assam, Karoataka, Maharash tra , Tamil Nadu and 
Pondicberry. Kerala State which accounts for oealy 70 per cent of the All
India area under coconut, used to base its estimates of area till recently on 
the sample surveys for land util isation. Since 1975-76, and agency for collec
tion of agricultural statistics through complete enumerat ion has been set up 
under a Centrally sponsored scheme. By 1978-79 it has covered 20 per cent 
of the villages and by 1982-83 a ll the villages in t he Sta te are expected to be 
covered by this Agency. A similar scheme is being implemented in Orissa 
and has been sanctioned for West Bengal, though for the present, adoptio n o f 
complete enumeration approach for coconut statistics is not envisaged in t hese 
States. 

25. The yie ld rate of coconut was obtained till recently on the ba , is 
of objective procedure of rdnuo m sampling under the scheme sponsored by 
the erstwhile Indian C oconut Development Committee. However, such 
surveys have been discontinued in all States except in Maharasbtra and Ta::nil 
N adu. The main coconut p r x lucing States of' Kerala, Karnataka, Tamil 
Nadu and Andhra Pradesh, need be persuaded to revive the scheme of condu
cting sample surveys for providi ng objective estimates of production. 
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Areca nut 

26. Assam, Karnataka and Kerala are the three important States grow
ing the crop. These States account for nearly 91 per cent and 94 per cent 
respectively of the total area and production of the crop in the country. 

27. While estimates of area and production of arecanut are available 
from 1964-65 on wards, regular all-India estimates based on the forecast re
ports received from arecanut growing States are being issued by D ES-Ag from 
1966-67. In Assam and Karnataka, the area under the crop is estimated by 
the regular revenue agencies on the basis of complete field-to-field enu meration. 
However, in Kerala, in the absence of a regular reporting agency, the area 
under the crop is estimated on the basis of sample surveys. 

28. In so far as the production estimates are concerned, these were 
uptill 1960 based on the results of sample surveys organised for the estimation 
of area and production of arecanut but these were discontinued thereafter. 
At the instance of the DES-Ag, the Government of As!Sam have once again 
initiated these surveys since 1975-76. The Government of Karnataka propose 
to take up such surveys tmder the Centrally sponsored scheme for extension of 
crop estimation surveys to fruit, vegetables and minor crops. In Kerala, as 
part of the scheme for establishing an agency for collection of agricultural sta
tistics through complete enumeration it bas been possible to revive the attempt 
at framing reliable estimates of area and production of arecanut. This need be 
p ursued vigorously with the States so that the objective estimates of produc
tion become available over time. 

Casbewnut 

29. Cashewnut is grown mainly in the States of Andhra Pradesh, 
Kerala, Karnataka, Maharashtra, Orissa, Tamil Nadu and Goa, Daman and 
Diu. 

30. The question of issue of regular aii·India estimates en cashewnut 
crop has been engaging the attention of the DES·Ag for quite some time past. 
However, information received from the State Governments is neither adequate 
nor of requisite reliability. As at present, complete information is being 
received by the DES-Ag only from 4 States, namely, Andhra Pradesh, Kama
taka, Kerala and Tamil Nadu . 

31. A review of the status of availability of sta tistics of area and pro
duction of cashewnut was undertaken at a meeting convened by DES·Ag in 
May 1976. Pursuant to the decisions taken in the meeting, the State Govern
ments have been requested by the DES-Ag to organise a spec :al supervisory 
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check in respect of cashewnut in the revenue areas. Pilot studies for the 
estimation of area and production of casbewnut in areas administered by 
Forest Departments have a lso been undertaken in the States of Andhra 
Pradesh, Karnataka, Tamil Nadu, Orissa and Maharashtra. The State 
Governmen1s have been given 100 per cent financial assistance for the conduct 
of these studies. Kerala bas reported that there is very little cultivation of 
cashewnut in forest administered areas. It is necessary that the system of 
collection of data on area and production of cashewnut evolved makes avail
able data on area under bearing and non-bearing trees and prod uction of raw 
kernal separately for forest and other a reas. 

Concluding Remarks 

32. The statistics of area and production of plantation crops presently 
available need considerable improvement. The coverage is in-com plete in res
pect of Tea, Coffee and Rubber estates. I r is necessary to conduct periodically, 
say once in five years, a census of estates growing these crops to identify the 
unregistered estates and thereafter efforts may be made to register such units 
fo r collection of data. Further, analytical studies may be undertaken to work 
o ut the appropriate sampling methodology fo r estimating the prod uction o f 
these crops. 

33. Kerala is an important Sta te growi11g other plantation crops, viz., 
Black Pepper, Cardamom, Coconut, An:canut and Cashewnut. The quali1y of 
statistics of area of these crops is likely to improve by 198?-83 when agricul
tural statistics will be collected in all the villages of Kera la through complete 
enumera tion with the help of an agency set up in 1975-76. F urther, while 
collecting the area under these cro ps, a record of bearing and non-bear ing 
trees may also be obtained. If reliable estimates of bearing and non-beari ng 
trees are available for each of these crops, the estim ates of total product ion 
can be worked out by providing es ti mates of yield rates per bearing tree. For 
this purpose, suitable sample surveys would need to be organised in each of 
the States growing these crops based on the pilot sample surveys cond ucted by 

IASRI during 1960-70. 
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ANNEXURE 

Publications Giving Data on Area and Production of Plantation Crops 

I. Indian Agricultural Statistics (Annual) 
This publication of DES-Ag is issued in two volumes which give area 
under coconut, black pepper, cardamom, tea , coffee and rubber at State 
and district level respectively. 

2. Estimates of Area and Product ion of Principal Crops in India (Annual) 

This publication of DES-Ag provides data on area, production and yield 
per hectare of Arecanut, coeonut, black pepper, cardamom, tea, coffee 
and Rubber. Data in respect of arecanut, coconut, black pepper and 
cardamom are available State-wise. For tea, coffee and rubber only 
All-India figures based on data furnished by the respective Boards are 
given. 

3. Indian Agriculture in Brief (Annual) 

This publication of DES-Ag gives All-India figures of area, production 
and yield per hectare in respect of tea, co1Jee, rubber, black pepper a nd 
cardamom. 

4. Bulletin on Commercial Crop Statistics (Biennial) 

This publication of DES-Ag provides figures of a rea, production and 
yield per hectare of coconut, arecaout, black pepper and cardamom. 

S. Tea Statistics (Annual) 

Issued by the Tea Board, it gives All-India and State-wise data on number 
of estates, area, production and yield rates. District-wise details a re 
available for major tea producing States. Area figures are also given by 
age group of bushes. Area and production are also classified according 
to the size of the estate. 

6. Coffee Statistics (Annual) 

Issued by the Coffee Board, the publication gives data on number of 
registered / unregistered estates, area planted with coffee, production and 
yield per hectare of coffee separately for Arabica and Robust a Coffee. 
The information is also avai lable according to States and size of 
holdings. District-wise details are given for major coffee producing 
States. 
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7. Indian Rubber Statistics (Annual) 

Issued by the Rubber Board, the publication provides data on number of 
units, area under rubber, tappable area, production and yield per hec
tare. The infNmation is presented separately for major rubber pro
ducing States. Taluk-wise details are available for Kerala and district
wise for Tamil Nadu and Karnataka. The information on area new 
planted and re-planted for ordinary and high yielding varieties is a lso 
given. The classification of holdings and estates by size is also provided. 
The figures of production are also available separately for natural and 
synthetic rubber. 

8. Rubber Statistical News (Monthly) 

This publication of the Rubber Board gives monthly data on production 
of natural and synthetic rubber. 

9. Cardamom Statistics (Annual) 

Ismed by the Cardamom Board, the publication gives data on number 
of registered estates and area, State-wise and according to size of hold
ings . These are also given Taluk-wise for Kerala and District-wise for 
other States. The data given relate 1o 'Eiettaria Cardamomum.' 
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1. Introduction 

C ensus and sample survey methods a re being extensively used to collect 
data on numerous items, important for economic, social, political point of 
views. No method of census or surveys is, however, free from error. The 
consequences of these errors may very over a vary large range of possibilities. 
The modern users of these data are quite aware of these errors and these user ; 
demand detailed information abo ut the quality of data. The user asks for 
the evidences both internal and external in support of the data supplied to 
him. He wan ts to be reasonably sure that be bas got the data be wanted. If 
no, to what extent the data supplied to him can be subs tituted for the data 
demanded by him and with what possible consequences. All such relevant 
ques tions have to be answered. 

In this paper, we will discuss various aspects of quality of data, viz., 
sources of errors, techniques for checking quality of data and quality or 
data processing with special references to the problems in the field of 
statistics. 

2 . Some Basic Concepts 

(i) True Value : It is the rea l va lue of the characteristic which is sough t 
to be collected through a survey. In a very large number of cases, true 
va lues can be exactly defined. In the case of a census of holdings, the true 
va lue of the tota l area of a holdin g is the sum of true values of the area of 

indiv1dua l fields. Let us define the true value of the i th unit of the popula tion 
by the symbol xi and the survey value by Zi. 

(i i) Error : As individual true values are not always achieved in survey 
practice for all the units, the difference between the s urvey value and the cor

responding true value, viz. , 

is called the individual error. 

3. T ypes of Error 

There are three broad groups of error : 

(1) 
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(A) Errors resulting from inadequate preparations, 

(B) Errors committed in the stage of data collecting, and 

(C) Processing errors. 

The errors of group A may occur due to the adoption of biased proce
dures of measurement selection and estimation and biased tools consisting of 
tables of random numbers, questionnaires (including proformae and various 
types of forms), frames and instructions for collecting the requisite data. 

The errors of Group B may be broken down into 

(A) Listing errors, 

(B) Missing data, and 

(C) Response or observational error. 

Errors due to incomplete listing or faulty listing and missing data needs 
no elaboration. The response or observational errors refer to the difference 
between the individual true value a nd corresponding survey value. For example 
if a bolder gives the information that he has applied urea @ 200 kg. per 
hectare, while he bas actually used ammonium sulphate at t his rate, the 
a nswer given by the bolder contains a response error. 

The errors of Group C can arise due to deficiencies in editing, coding, 
punching, tabulation, etc. 

4. Sources of Error 

As the concept of quality of data is closely associated with the concept 
of error, it will be useful if the errors a re discussed in a little more details. 
The errors of Type A arise out of inadequate preparation. For carrying out 
any sample surveys or censuses, it is essential to ensure that the procedures 
adopted and tool utilized are unbiased. A biased procedure is one whose 
repeated application results in biased data. A procedure can be biased either 
because it was conceived aud formulated as such or because its implementation 
was defective. There are three groups of biased procedures, namely (a) Mea
surement procedure, (b) Procedure of selecting the sample, and (c) Estimation 
procedures. These need separate discussion. 

(A) Biased Procedure 

(a) Measurement Procedure 

The first measurement procedure, I would like to discuss is the weighing 
which is often used in agricultural statistics for purpose of production measure~ 
ment. If the field workers are using the local weights which in certain areas 
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are made of stones have lost a portion of their weights due to constant us<>. 
The results based on this sort of measurement would be biased. Similarly, if 
the a rea of the fields are measured thro ugh pacing, the measurement of area 
would not be accurate. Another example of such biased measurement pro· 
cedure is the use of the jute or other non-metallic spring for marking the 
experimental plots in crop-cutting surveys. 

(b) Selection Procedure : 

The aim of the selection procedure is to obtain a sample that bas to 
know pro bability structure. O therwise no rigoro us use of statistical theory can 
be made. The procedure of selection is normally planned and formulated to 
gether with the estimation procedure because they represent two aspects of 
the same probability model adopted in the design of the survey. If the selec
t ion procedure fails to achieve its a im, the estimation procedure of the types 
planned may no t be worthwhile. The bias resulting from the former would 
be carried over a utomatically and the fi na l est ima tes could be biased unless 
some means are found to r emove the bias in selection of sample. As an 
illustration of the biased procedure of the selection, I would like to refer to 
t he sample surveys for esti mating the yie ld of crop in India. For th is purpose, 
a sample of villages is selected . Within the selected villages a ll the fields 
under the crop are lis ted and the samples are, thus, selected according t o their 
survey n umbers. The instructions iss ued for the selections are as follows. 

" Against the names of each selected vi llages are shown two random 
number smaller than the highest survey numbers in the vil lage. Select the 
survey num bers corresponding to the given random numbers for experi ments. 
If the selected numbers does not grow the specified crop, select the next higher 
survey number growing the specified crop in its pl ace". 

Wha t is the result of this selection proced ure? 

If the tota l of survey numbers in a village amounts to 290, t he random 
numbers are 18 and 189 and the fields under the specified crops a re 49 to 88 
and I 89 to 290, it is obvious that the field 49 is selected wi th the orobability 
of 49/290 and the field 189 with a probabil ity of 1/290. Clearly, the select ion 
of fields is not according to the sample plan which results in biased selection . 
This bias could be avoided if t be field personel are trained to use the tables 
of random numbers. Ins tead of using the pre-selected numbers, they would 
read three digit numbers from the table of r andom number and reject all these 
which fa ll on field growing crops other than the specified crop. 
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(c) Estimation Procedure: 

Having collected the data on sample basis, appropriate estimation pro
cedure have to be used to provide estimate of the population value, Now if 
E (x)=X, where xis computed as the sample estimate of X, then such an 
estimation procedure is said to be unbiased. Unbiased estimation p rocedure 
are generally preferred but if biased procedure lead to considerable reduction 
in the mean square error, they are also used. The ratio method of ef>timation 
may be used because it has a lower mean square error than some alternative 
unbiased estimates. In the case of biased estimation procedures, the import
ant factor is convenience of the methods used, the simplicity of instructions, 
the cost of computation, etc. For example, computation of variances may be 
replaced by some approximate method based on the use of data from past 
surveys. In other words, the justification of the procedures used lie in in
creased speed, more convenient work, etc. 

However, when a biased procedure is used, it is necessary to know the 
mathematical expressions for the magnitude of the bias so that it can be esta
blished whether the bias should be a cause for concern, on what quantities it 
primarily depends and what steps may be useful to reduce or to eliminate it 
altogether. A variety of steps are possible for reduci ng or eliminating the 
bias. Let us consider the case of ratio method of estimation in sample surveys. 
A lot of work has been done by Sukhatme, Cochran, Koop etc. These studies 
show the conditions under which the ratio method may be considered as the 
best method of linear unbiased estimates. Another useful approach might 
consist in a study of the empirical evidence with the aim of establishing the 
ma~mitude of the biases due to ratio estimates in the past surveys. This type 
of work was undertaken by Kish, Namboodiri and Pillai. 

Another approach consists in defining and adopting a selection procedure 
that eliminates the bias in the estimated ratio, as proposed by Lahiri. 

(B) Biased Tools. 

Apart from biased procedures, biased tooss also lead to considerable 
errors in the data collection. In Sample Surveys or Census, the following 
three types of tools are frequently used ;-

(a) Tables of random numbers, 

(b) Qu,.stionnaires or schedules, and 

(c) Instructions to the field workers. 
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(a) Tables of Random Numbers. 

Before using the tables of random numbers, it is eGsential to test these 
tables for randomness. Various tests have been developed for the purpose. 
It is not only essential to submit such tabes to rigorous tests of randomness 
b•1t also each usable part of the tabless should be separately tested. 

(b) Questionnaires or Schedules. 

It most of the statistical work, questionnaires are most widely used. 
Designing of questionnaires to get the needed information requires very earful 
study, experimentation and testing of alternative drafts under different condi
tions. Questions may be presented in the questionnaires are dichotomous, 
multiple choice or open questions. The most important source of errors in 
qvestonoaires is improper wording of question. The errors appear here for a 
number of reasons. Very often, the person responsible for designing the 
questionnaire is not sure himself of the meanining of the vartious definitions 

and concepts used in the survey. Designers of questinnaires often assume 
that the respondents know <!Verything about the survey and its aims. Some
times allowances are not made for the fact that the respondents belong to a 
very different social categories may not be always able follow a proper conno
tation to the vocabulary used for various purposes in statistics. Obviously 
these factors open the way for errors. 

While preparing the questionnaire, it is important to make a thorough 
study of the intupretations that might be given to various questions. In 

some cases, misinterpretation appears where one hardly expects. For example, 
the question "How many persons live in this household?" seems to have a 
clear meaning. But, in fact, this is for from being the case. Census experie
nces show that the answer to this qu~stion may also include people who used 
to live in the household, those who will live there some time in the future, 
those who are only present from time co time, etc. It is very well known fact 
that the babies are often excluded. When the enumerator points out the baby, 
he receives the answer "Oh, no. That is the baby. ln other words, for 
statististical purposes, a badby is a person and for many respondents, a baby is 
a baby and not a person. 

Many other problems have to be kept in mind while designing the 
questionaire. One of them is the number of questions, that is the length of the 
questionaire. It is a well-known fact that a long questionaire provokes a 
gradual decrease in interest on the part of the respondent. As a result less 
attention is paid to the accompany instructions: the meaning of the questions 
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is less well understood; the respondent's desire to answer the questions ade
quatelv declines and the quality of the information decreases. Moreover, a 

long questionaire is a source of discouragement to respondents. Willingness 
to co-operate with enumerators has its limits; there are not many people who 
are ready to spare a long time interviews or questionaires. Refusals to co-ope
rate are often the outcome of a long questionaire. 

No definite rule governs the problem of the permissible length of the 
questionaire. A great deal depends upon circumstances. In. a country where 
surveys have been a routine and the general education of the people is 
sufficiently high to allow quick reading and understanding of a properly 

prepared questionaire, even a relatively long questionaire may not present any 
serious difficulty. Other factors come into play. If the subject matter is 
interesting, respondents may be prepared to accept a long questionaire and try 
to answer all its questions. The technical appearance of the questionaire, the 
layout of the material. the size of the paper, and other aesthetic factors also 
play a considerable role. An unwieldy questionaire where it is difficult to find 
the different instructions is not popular with respondents. 

The problem of the sponser is no Jess important. In many countries 
there is a widespread opinion that surveys sponsored or made by the govern
ment concern problems of common importance. It is also believed that data 
obtained in such surveys will be useful for the promotion of national goals and 
interests. In this situation one may, in principle, have a larger number of 
questions than in surveys sponsored by private bodies or business firms. There
fore in the latter case considerable attention is again necessary for all details 
in the preparation of the questionaire. 

(c) Instructions 

Instructions prepared for collecting information are equally importan t. 
Instructions should be as clear as possible. They should be complete. In 
order to improve the quality of data, the instructions must correspond ade
quately to the purpose they are supposed to serve. The drafting of instructions 
requires a perfect knowledge of the subject matter of the survey involved of the 
machinery that is to be used in achieving the survey aims, of the characteristics 
of the population to be dealt with, of the paychology of both the respondent 
and the enumerators. 

(B) Inadequate Frammes, Missing Data and Response Error 

(a) Inadequate Frame 

A One of the most important source of error is the inadequate frame which 
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is called as listing error. When the frame is incomplete some units are ommit
ted from listing. Sometimes it a lso happens that some units are listed several 
times and even non-existent units are listed. These types of errors constitute 
listing errors. Listing errors are also caused due to misclassification. For 
example, an agricultural holding may be classified as joint holding on the 
basis of ownership of more than one person of the holding, whereas actually, 
all operations of the holdings are being managed by one single person. 

(b) Missing Dat~ 

Missing data represent special types of errors encountered primarily in 
sample surveys. In some cases even in complete censuses some units are 

omitted for various reasons from being listed . However, in sample surveys, 
the problem of missihg data is much more ~erious and frequent. In the field 
of agriculture, the common example of missing data occurs when some fields 
selected for crop-cutting experiments are harvested before the enumerator 
reaches there. The information for such fields is trea ted as missing. In socio
economic or other surveys based on enquiry method, refusal to give infor
mation represen ts a special case of missing data. Missing data are usually 
dealt with an statistical li terature under the name of non-response in incom
plete suney. A lot of work has been done in this direction and interested per
sons can look into that work for more details. 

(c) Response Error 

The response for observational errors refers to the difference between the 
individual true and the corresponding sample value. If the holder gives 
the information that the total product ion of wheat in his holding was 
20 quintals while actually his product was 25 quintals, the answer given by 

the holder contains a response error. Generally response error may be positive 
and negative and those, on an average, are self balancing. However, if they 
occur in a systematic way, the total or averages based on such observations 
would be biased. 

(d) Processing Error 

The errors committed in processing data are those of adding, coding, 
punching, tabulation, etc. We are all well aware of the processing errors. All 
necessary care should be taken to ensure that, afrer having collected the data, 
no error enters into the results a t the processing stage. Such errors can easily 
be controlled because processing is gener,dly centra lized and it is much more 
easier to eliminate errors at the processing stage than otherwise. 
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5. Checking the Quality of Data 

As pointed out earlier, no survey or census is free from errors. During 
the operation of various phases of the survey, it is also very difficult to locate 
the possible errors, their frequency and effect on the ultimate results. For 
obtaining the information on these points, the following two techniques for 
quality checking or evaluation or appraisal are adopted : -

(a) Post hoc techniques, and 

(b) Sampling method. 

(B) Post Hoc Techniques 

There are various techniques used for checking the quality of data collec
ted through sample surveys or censuses. Some of the most frequently used 
post hoc techniques are discussed below : -

1. Comparison of Survey or Census Data with Data from Independent Sources 

In many situations repeat surveys from censuses are carried out. Even if 
the repeat surveys or censuses are not carried out, there are other sources from 
which similar information is available. The survey results should be compared 
with those results. As an illustration of such comparison, we take the example 
of crop-estimation survey on apple crop in U .P . during the year 1972-73 . 
The estimated production of apple Crop during 1972-73 was 15.37 thousand 
tonnes. The apple crop is mostly exported from the hilly portion of 
U.P. to other parts of the country through four exit points. At those exit 
points, a record is available in regard to the number of trucks loaded with fruits 
and vegetables which pass through these exit points. On the basis of this 
information an alternative estimates of production of apples worked out to be 
about 12.5 thousand tonnes also. Considering that about 10 to 15 per cent 

of the apple production is consumed in the area, a comparison between these 
two estimates indicated that the survey estimates were quite in agreement with 
the external evidence and can be used with confidence. 

In maoy other examples the use of this type of comparison is not fully 
justified. For example, data obtained in an expenditure survey on expendi
tures on tobacco in a given period of time may be compared with sales data 
available from tobacco manufacturers. This comparison is valid if the figures 
cover the same reference period. This is, however, not easy to achieve as the 
manufacturers' data may include quantities sold or to be sold in retail business 
at some time outside the reference period. 
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2. Consistency Studies 
Consistency stuides are also undertaken for checking the quality of the 

data. By consistency studies we mean that tbe data given by sample surveys 
or censuses follow some expected norms. For example, the following relation
ship could be used as valid in most cases of the data on crop-cutting experi

ments on certain crops :-

(i) The proportion of irrigated field selected under the crop-cutting 
experiments should almost be equal to the proportion of area 

irrigated under the crop. 

(ii) The proportion of fields selc:cted under the crop-cutting experi

ments under different varieties would be the same as that in the 
total area. 

(iii) The yield rates of the irrigated crop should normally be higher 
than the yield rates of unirrigated crop. 

However, comparison of yield rates does not lead to entirely valid evi
dence because a number of factors of production interact with each other. 
For example, sugarcane is generally shown under irrigated condition. However, 
in tarai area, it is shown under unirrigated conditions also. As, however, in 
tarai areas, there is enough moisture, irrigation is not required. Hence, the 
yield ra tes in irrrigated and unirrigated areas in such cases may not be very 
much different. 

3. Drawback of Post Hoc Technique 

The post hoc technique bas some common charactistics that to be borne 
in mind while planning their use. They are : 

(i) Every comparison implies the existence of data collected previous
ly on the same topic. It restricts the use of all such techniques 

to situations with a considerable tradition in statistical work and 
with several surveys on the: same topic. 

(ii) The application of post hoc techniques provides impressions 
on quality rather than its numerical measures. 

(iii) As the post hoc techniques refer to final survey results, such as 
totals, averages, proportions, etc., any information on individual 
errors and circumstances under which they appear is, thus, lost 
and the evaluation of data does not furnish any guidance on· what 
t.as to be changed in the techniques of collecting data in order 
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to achieve better results. Accordingly, the above techniques have 
little to offer for the improvement of the quality of data in su b
sequent surveys. 

4. Sampling Methods 

Another technique of checking of quality of data is the use of sampling 
method both in sample surveys as well as in censuses. Wi th sampling methods, 

the results of a check are based on the sample of units obtained through the 
highly professionalised agency. The advantage of ado~ting th is technique is 
that the quality checking of survey data is possible independently of whether 
similar surveys have ever been made before. This makes the use of sampling 
methods sui table for quality studies in all situations. An illustration of these 
sampling methods for quality checks is the sample surveys are being carried o ut 
under the scheme of Improvement of crop statist i:s in the country. Under 
this scheme, for checking the quality of the figures of the area under important 
crops reported by State agencies and the estimates of yield ra tes , a very small 
sub-sample is randomly selected and the statistical super visors are required 
to record the a rea under various crops grown in the selected survey numbers 
in the selected villages and get the crop-cutting experiments cond ucted in 
their presence. This technique not only gives the quantitative measures of the 
data but also provides the information how the data are being collected and 
how these can be improved upon in subsequent censuses or sample survi!ys. 

6. Summary and Concluding Remark s 

No survey or census is free from errors. Errors arise from three sour
ces :-

(i) Inadequate preparation 

(ii) Incomplete frame, non-response, etc. and 

(iii) Faulty processing of data 

These errors cannot perhaps be altogether eliminated but with careful 
planning and meaningful efforts, these can be minimised . Modern users are 
very conscious of the qunlity of data and before use they wish to be sufficien
tly assured that they are using the data they needed. This places a great 
obligation on the data collecting agencies. This becomes much more impor
tant where one sees that in most of the cases data collecting agencies use 

public resources. They, therefore, have a public function and the responsibi
lity to produce the best possible data with the resources available. This im

plies that the design of the survey or census of such a built in system of qua-
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lity checking of the data it is going to produce. Here design of the 
survey does not mean only sampling plan but covers all such items as sample, 
questionnaires, selection and training of the field personnel, the supervisory 
staff the techniques of data collection. 

Thus, the data collecting agency must submit their data to the severest 
test of quality checking before releasing these for use. Unfortunately, some
times this care is not taken which creates so much confusion in the mind of 
the users that they start equating even very reliable and precise data to lies. 
One has to see that this sort of situation does not arise. 
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4.4 Qualitative Aspects of Data of Agricultural Field Surveys 
By 

S.K. Raheja and V.S. Rustogi, 
Tndian Agricultural Statistics Research Institute, 
New Delhi. 

As a basic requirement and a pre-requisite for drawing valid into ferences, 
the need for quality data cannot be over-emphasised. If the data collected 
Jack in quality there is no known procedure or statistical tool which can help 
in eliminating or improving this deficiency. It, therefore, becomes imperative 
for us to direct maximum possible efforts to ensure that the data collected are 
free from gaps and errors as far as possible. 

In the case of field surveys, there are three major stages of work, viz., 
( i) planning, (ii) data collection, and (iii) processing and summarisation of data. 
The different types of errors that are likely to be committed at the various 
stages of the survey can be broadly classified as : 

(i) data specification being inadequate and inconsistent with respect to 
the objectives of the survey, 

(ii) omiSSion or duplication of units due to imprecise definition of 
sampling units, incomplete or wrong identification particulars of 
units, 

(iii) Incomplete sample/gaps in coverage, 

(iv) inadequate or ambiguous schedules, concepts and definitions or 
instructions, 

(v) inaccurate or inappropriate methods of observation or measure-
ment, 

(vi) investigator's bias, 

(vii) Jack of trained and experienced investiga tors, 

(viii) inco mplete response/errors due to memory lapse of the respondents, 

( ix) errors in data processing opera tions such as coding, punching, verifi
cation, co mpilation, etc., 

(x) errors co mmitted during tabulation and presentation of results and 
printing of reports, etc. 

Although the errors listed above are not exhaustive yet they provide a 
fa irly good idea of the possible sources of errors . . Errors can also arise due to 
defective frame and faulty selection of sampling units. The above sources and 
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types of errors were examined with rega rd to the data collected under some 
of the important projects carried out by the Institute and a re discus:;ed 

below: 

1. (i) Sample surveys for assessment of high yielding variet ies programme, 

and (ii) Sample surveys for methodological investigations into bigb yielding 
varieties programme. 

The first surveys were in operati on in 88 districts spread over I 5 States of 
the country during the 4th Five Yea r Plan and while surnys at (i i) a re in 
operation in 38 selected districts spread over 15 States of the country since 

1974-75. The various types of errors o bserved in these two surveys were as 
follows : 

(a) Incomplete Sample/Caps in Coverage 

This type of error has occured on account of transfer of staff in the 
course of the survey, Sta te G ovt. employees strike, State general elections, etc. 
The number of cult ivators thar could not be canvassed and the number of crop
cutting experiments that co uld no t be conducted on account o f these reasons. 

in different years are given in the Table-1. As will be observed from this table 
during rabi 1977-78 in Aur~ngabad district (Maharashtra) no crop-cutting 
experiments could be conducted o wing to strike by State Govt. employees and 

State general elections. On the o ther hand, only 9 per cent of the experiments 
could be conducted during kharif 1972-7 3 in Anantapur district (Andhra 
Pradesh) and 20 per cent o f the experiments during kharif 1976-77 in G onda 
d istrict (U.P.) due to strike by the N.G.O.'s and d ue to transfer of staff in the 
middle o f the season. The percentage of loss of data of cro p-cutting experi
ments in different districts due to Vdrious reasons varied between 23 to 100. 
Similarly for the area estimation and agrono mic and agro-economic enquiries, 
a substantial number of cultivators (about 20 to 50 per cent) could not be 
canvassed due to transfer of staff as can be seen from the table. 

Likewise in the conduct of crop-cutting experiments due to non-intimation 
of the harvesting date by the cultivator to the Statistical Inspector about 6-8 
per cent of the experiments planned were lost in Kolar district of Karnataka 
State during 1977-78. 

(b) Incomplete Response 

In the area estimation enquiry schedule there is a provision for recording 

the culvator's reasons for not adopting/partially adopting HYV seeds of the 
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crops covered in their fields. A few cases are given in Table-2. As can be 
seen from the table, the percentage of cultivators who did not report any 
reason for not growing HYV seed of the various crops varied between 10 to 
72 in the different districts. Also in the agronomic and agro-economic enquiry 

the information regarding the difficulties experienced by the cultivators in 
getting loan was no t available since the specific reaso ns were not recorded by 
the Statistical Inspectors in almost all the cases. 

(c) Inaccurate Observation 

In the area estimation enquiry schedule, the investigator is req uired to 
record the to tal area under a particular crop in a holding by enquiry from the 
cultivator as also the field wise details of such area by enqwry /o bservation in 
the same schedule. It was o bserved t hat in 3-5 per cent of the cases the 

fieldwise area under a crop did not add up to the total area under that crop . . 

(d) Investigator's Bias 

For case of data processing and summarisation on electric computer, 
yield data are recorded at multiple places in the same schedule t o be available 
for punching for each card design. In some of the schedules i t was noticed 
that the pilot yield was recorded as 10.50 kg when the same was either 10 kg 
and 500 gms or 10 kg and 50 gms. Ano ther instance of wrong reporting was 
observed in the basic information consisting of tota l number of villages growing 
a crop in a block, number of cultivators growing the crop in a vill age area 
under the crop, etc. supplied by the Statistical Inspectors for working out the 
estimates o f area under HYV of the crops studied e.g. in some cases the 
number of vi llages/cu ltivators growing the crop under study exceeded the 
population of villages/cultivators in a particular block. 

(e) Errors Committed at the Processing Stage 

Errors were noted in the perameter cards prepared for obta ining the 
estimates of area under high yield ing varieties or yield rates of a crop with the 
help of electronic computer. In some cases the conversion fac to r applied for 

working out the yield of p addy in terms of dry rice (husked) from the green 
produce harvested was found not io contain the conversion ratio from paddy 
t o rice with the result th at the yield was reported in terms of dry rice (husked) 
although the same was act ually in terms of paddy. This error arose on 
account of the releva nt information not being recorded in the schedule. 



150 

2. Cost of Cultivation of Fruits 

The Institute bas in the recent years conducted a number of surveys on 
cost of cultivation of fruit crops based on the cost accounting method. In 
these surveys one fieldman is posted in each primary sampling unit, usually a 
cluster of J or 3 villages. The different types of errors observed were as 
followed: 

(i) Incomplete Sample 

Due to late appointment of the field sraff only 17 fieldmen could be 
appointed instead of 20 and that too not simultaneously with the result that 
some information had to be collected by enquiry. This affected the quality of 
data so collected. 

(ii)" Incomplete Response 

Information regarding the pruning operation was not reported in 2 out of 
17 clusters. This gap was noticed only at the data processing stage. To avoid 

and minimize su~.:h occurances, it would be desirable to provide the fieldmen 
with a calendar of operations to ensure t hat they are watchful and do not miss 
any operation. Also wage rates in case of casual hired labour were not recorded 
by the :fieldmen. The prevailing wage ra tes in the villages, therefore, had to be 

employed for working out the hired as well as the family labour which affected 

the quality of such data. 

(iii) Differences in the Estimates of Production 

Estimates of yield and production are of vital importance for obtaining 
estimate of cost per unit output. Ec;timates of production are obtained in 
these surveys by enquiry from the sampled holdings as well as by crop-cutting 
experiments in selected orchards. The estimates obtained by enquiry from culti
vators were usually lower than those of crop·cutting experiments. This diffe 

renee in the two sets of estimates may be on account of (a) downward bias in
the enquiry estimates, (b) upward bias in the crop-cutting estimates, (c) combi
nation of both. Extreme care is thus essentia l to achieve reasonable agree
ment between the two sets of estimates. In the surveys on cost of cultivation 

of fruits, the yield per tree estimated from the two approaches is given in the 
following table : 



District 

Nainital 

AI mora 

Tehri 

Uttarkashi 
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Yield in Kg/tree 

By crop-cutting 
experiments 

18.1 

7.8 

9.3 

12.4 

- By enquiry 

8.8 

1. 8 

11.1 

6.9 

It may be observed from this table that large differences existed in the 
two estimates. This could be partly due to the sampling errors a rising from 
small size of the sample. However, there i~> reason to believe that the produc
tion was under reported by the orchardists . P ossibly, the production figures 
reported by them were based on the quantities actually sold or retained by 

them. Apart from deliberate under reporting, they would not take into 
account the spoilage, pilferage and other damage and lo~ses. Such factors 
have to be kept in view to ensure better quality of data on production. 

(iii) Surveys on Area and Production of Fruits and Vegetables 

The In stitute bas carried out a number of surveys on different fruit and 
vegetable crops in typical different regions of the country since 1958. The 
data collected in these surveys are mainly of three types (i) data regardin g 
extent of cultivation, (ii) data regardin g cultivation prac tices and (iii) data 
regarding yield and production . The data regardi ng extent of cultivation and 
yield are collected by actual observations while th ose on cultivation prac tices 
are obtained by enquiry. For fruits, the extent of cultivation includes th<:: 
number of orchards, number of trees (both young and. bearing), a rea under 

orchards, etc. Since orchards are completely enumerated in sampled villages, 
tne quality of data regarding this aspect is quite satisfactory. Regarding the 
yield of fruit crops, selected trees a re observed for the entire period of harvest. 
Some difficulties are observed when several fruits are covered in a single survey. 
The problem becomes a ll the more serious since the picking of fr uits is required 
to be done in the presence of the field staff. Population help is of critical 
importance in this context. As an incentive, cash honorarium is paid to the 
cultivator to compensate for addi tional labour required and this has led to a 
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great improvement in the situation. Another important measure to ensure 
good quality of data is intensive supervision of field work and accordi ngly• 
quotas of supervision bas to be assigned to officers from the States as well as 
from the Centre to ensure regular check as also to provide opportunity to field 
staff for removal of their day to day problems. 

In vegetable surveys, since several vegetables are under study simulta
neously and on account of multiple pickings of vegetables, the problem of 
collection of yield data by actual observation becomes still more acute. In 
order to elicit better co-operation from the cultivators, in addition to cash 
incentive etc., care was also taken to restrict the jurisdiction of the enumerator 
within 5 to 6 kilometers. 

Another problem faced in observing the yield of vegetables was the loca
tion of random plot for crop-cutting experiments. Since several cultural 
operations are regularly undertaken in the vegetable fields, the pegs used for 
locating the plot were sometime found missing. However, th~se cases were not 
frequent. 

The quality of data collected in the surveys conducted by the [nstitute is 
by and large fairly reliable. The main reason for this is that whole time field 
staff bas been appointed under these projects. The field staff is adequately 
trained not only in the beginning of the survey but a lso during the progress of 
data collection work which helps in removal of doubts and solution of prob· 
]ems faced in actual field work. Intensive and frequent supervision is also 
undertaken and thus a number of problems are solved on the spot. Separately, 
the technical aspects like objectives, sampling designs and sample size, method 
of selection of sampling units, etc. concepts and definitions of various items, 
time schedule for collection of data on different aspects, procedure for measure
ment and observation of different units, the proforma for collection of data, 
the instructions for filling up the schedules and other relevant details are all 
brought out in the form of Hand-book of Instructions and supplied to each 
field assistant and supervisor to serve as ready reference for constant guidance 
as a lso for solving field problems. This bas greatly helped in improving the 
quality of data and thus the gaps and discrepancies on technical ground are 
a lmost oil or negligible in the surveys carried out by the Institute. The main 
sources of error are incompleteness on account of insufficient field staff, fre. 
quent transfers during the course of survey work, assignment of other work 
a nd duties in addition to the survey work and sometime indifference or non
response on the part of respondents. The errors on this account can also be 
minimised by greater cooperation and understanding between the various 
agencies involved. 
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Table-I : N umber of cultivators/crop cuts which could not be canvassed/ 
conducted in different districts in different years due to various 
reasons. 

Pro- Actual Reason 
Year & season State District Type of Crop posed sample for 

enquiry covered sample size short-
size achie- fall 

ved 

1972-73 Kharif Andhra Guntur CCE Rice 80 47 Strike 
Pradesh by N.G .-

O.'s 

, , , , 
" 

Bajra 80 20 " 

" , 
" 

Ananta-
" Rice 80 7 , 

pur 

" 
Rabi , , , Rice 80 17 " 

1975-76 Kbarif Mahara- Auran- AEE 600 387 Due to 
shtra gabad transfer 

of one 

Stat . 
Inspector 

, ,, 
" 

, AAE 288 147 " 
, , 

" 
, CCE Bajra 48 37 " 

" 
,. , 

" 
, Ground- 48 37 , 

nut 

1975-76 Rabi 
" 

, AAE 600 487 , 

, , , , AAE 288 230 , 

, , 
" 

, CCE Wh eat 48 37 

1976-77 Kbarif U.P. G onda AEE ·600 280 Due to 
transfe r 
·Of 2 
.Stat. 
In spec-
tors 
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, " , .. AAE 

'' ,, , .. CCE 

,, , .. .. CCE 

1977-78 Rabi Mhara- Auran- CCE 
shtra gab ad 

Note ; CCE crop-cutting experiments 

ABE area estimation enquiry 

288 

Rice 48 
Maize 48 

Wheat 48 

AAE agronomic and agro-economic enquiry. 

118 , 
12 , 
7 •• 

Nil State 
Govt. 
employ-
ees 
strike 
&: State 
General 
elections 
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Table - 2 :· Percentage of cultivators not specifying any reason for not 
growing high yielding varieties seed of the crop during 
1974-75. 

State 

Andhra 
Pradesh 

Assam 

Haryana 

Karnataka 

K erala 

G ujarat 

Haryana 

Karnataka 

Mabarashtra 

Rajasthan 

District 

Guntur 

Chittor 
Karimnagar 

Sibnagar 

Ambala 

Raichur 

Trichur 

Mebsana 

Hissar 
Ambala 

Dharwar 
Raichur 

A kola 

Chittorgarh 
Jaipur 

Crop 

Kharif rice 

, 
, 

Winter rice 

Rice 

Rice 

Rice (Autumn) 

Wheat 

, 
, 

" , 
, 

" 
" 

Sample 
size 

proposed 
(No. of 
cu Iti
' vators) 

600 

" , 
, 
, 

" 
, 

" 
" , 
, 
, 
,, 
, 

" 

Percentage of 
the cultivators 
not specifying 
any reason for 
notgrowing 
HYV seed of 
the crop 

37 

25 
32 

55 

24 

72 

21 

10 

44 
49 

17 
50 

42 

47 
23 
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4.5 Quality of Data for Livestock and Allied Studies 

by 

K.C. Raut, 

Indian Agricultural Statistics Research Institute, 
New Deihi. 

Development of st atistica l system relating to livestock has been very 
slow in India. Moreover, the application of statistical methods to animal 
sciences is of comparatively recent o rigin. Administrators and planners h ad 
not given in the past the sa me serious thinking to the planning of livestock 
developments as they had given to the crop production . However, as a result 
of the establishment of the LC.A.R., considerable progress bas been achieved 
in this d irection but wider applica tion of statistical methods is considerably 
handicapped by the paucity of data. 

Data are generally collected by interview method where an investigator 
contacts a respondent and records what be listens and notes down what he 
observes. He is suppose d to elicit inform at ion according to a schedule packed 
with questions. Those who have some fiel d experience are aware bow the 
quality of information so collected varies depending on the honesty and ability 

of the investigator and a lso on the co-opera tion and memory of the respon
dent. Statist ical methods can reveal what may not be obvious in a mass of 
figures but cannot crea te new information. If the data are poor or faked 
and misleading in content the results and conclusions suffer to that extent. 
It is always necessary and desirable to have a closer look at the type of raw 
data collected to consider in genera l the problems of the accuracy of da ta and 
their improvement. The quality of data will very much depend on to what 

extent the investigator bad foll owed strictly the prescribed concepts, definitions 
and procedures prescribed for collection of data and to what extent be evoked 
a faithful response from the respondent about the pheno mena under observa
tion. Data are collected with certa in objectives. These data may be consi
dered as satisfactory considering the objective for which these were collected 
but these may not be satisfactory fo r other studies. 

Research workers have now started probing into the quality of data to 
detect and discuss the various sources of errors and to attempt to quantify 
their magnitude. There was a Data Improvement Committee (DIC) headed 
by Dr. B.S. Minhas. A Steering Committee was also set up to continuously 
review and suggest improvements in collection of agricultural stattsucs. 
Perhaps due attention has not been given even by these committees for 
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collection and improvement of livestock statistics. The quality of data can be 
d iscussed under each of the three beads namely, livestock number; livestock 
maintenance ; and livestock products. 

While collecting information about status i.e. actual position regarding 
the number of livestock ma intained, acreage under fodder crops etc., the data 
may be accurate but when it comes to recalling the events in the past ·viz. 
production of milk, sale and pu rchase of animals ; and feeds and fodders etc. 
data may not be very accurate. Genemlly, data on these aspects are supplied 
reluctantly, wrongly or completely concealed from the investigator. It was 
found from the sample surveys conducted by IASRI (1951-56) that livestock 
census which is carried out once in five years, gives reliable information for 
broad category of livestock at the district level. According to independent 
sample check on 1956 Livt"stock Census conducted b~ the Directorate of N.S.S., 
the percentage difference observed in All-India Survey figures for cattle and 
buffaloes over the corresponding census figures varied 4 to 5 per cent. This 
shows that the census figure s may not be appropriate for use for compact 
areas. 

While co llecting informat ion on qua ntum of feed given to animals, the 
householder reports the quantity in the form of bundles (for green and dry 
fodder) or baskets. Sometimes he weighs one bundle and multiplies by the 
number of bundles fed, presuming that bundles are of equal weight. Similary, 
the quantum of farm-yard-manure utilised in fields is generally reported in 
cart-loads. The invest igato r genera lly converts to standard units utilizing his 
own intelligence. Once the da ta are recorded in standard units the user feels 
that the quantity recorded is accurate and he uses sophisticated statistical 
models for analysis. 

For weighment of milk, feed, etc. the enumerators are provided with 
herd recorders, spring balances, etc. After using these balances for sometime, 
generally, the springs in these balances become loose and give wrong weigh
ment figures. Although the instructions given a re to check the balances at 
regular intervals, these are h<~ rd ly carr ied out. As such the da ta recorded do 
not give the correct picture. 

When the data are collected by enquiry, the h ouseholder sometimes 
gives the figures in local units , for example, the milk yield of animals in the 
rural area of Tamil Nadu are supplied in Padi and Ollocks and feed quant:ties 
in Viss. Unless the invest iga tor is well conversant with the conversio n fi gures, 
the data are not likely to be reliable. 
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Data on input of labour are recorded by investigators by enquiry from 
· the householder. The quantum of labour is generally recorded in the schedule. 
But it is obvious that the investigator does not record the quantum of labour 
strictly on the basis of the actual time taken for each item and moreover, the 
householder also would not be reporting the quantum of labour correctly. 
Utilization of such data for more sophisticated analysis may not be desirable. 

In some of the surveys where cost accounting approach is followed the 
enumerator is supposed to visit the householder at regular intervals and record 

data on the basis of his actual observation and careful enquiry. Sometimes 
he misses some of the visits due to some reason o r the other and these data are 
recorded by enquiry in subsequent visits. Such cases are no t taken care of 

while analysing the data. 

After receipt of data these are scrutinised and discrepancies, if any, are 
reported for clarifications. Sometimes, it is observed that the discrepancies 
a re such that it would not be possible to get the correct information after 

certain lapse of days. For example, if the price of an animal at the time of 
sale and purchase is not recorded and the information is asked after a pretty 
long time, the householder either gives wrong figures or regrets to provide the 
information because of his inability to recall. In such situations, the investiga
tor records some rough figure which is carried forward in analysis. 

Recently, to expedite the processing of data, electronic calculators a re 
being used. Data collected from the field are coded either by the field staff or 
by the staff at the headquarters, and thereafter these are processed thruugh 
computer. It is sometimes observed that the data are wrongly coded and 
errors are not detected during the process of analysis. Even if t he coding is 
done correctly, mistakes occur in the punching and verificat ion stage. 

It is, therefore, essential that efforts be made to see that the eollection 
of data is improved so as to improve the status of livestock statistics. lt is 
very often quoted "if we adulterate country liquor we kill only hundred per
sons but if we produce adulterated statistics we will be subjecting millions of 
people to poverty, hunger and slow death". No Plan for progress can be 
efficiently formulated unless more basic and reliable data are made available ; 
and the data cannot be collected satisfactorily unless there is a plan for it. 
For improving the quality of data the following may be ensured :-

(i) The pr0ducers and users of data must have cJo ,e communication 
between themselves. The user rr.ust know about the manner in 
which the data are co llected. 



159 

(ii) Compilation of statistics must not be left to hose who are in
different to the quality of data. 

(iii) Research workers in Universities and Institutes must take keen 
interest in finding out how the basic data are collected and com
piled. They must give a heed in improving the process of collec
tion and compilatioii . 

(iv) Statistical organisations engaged in collection of data should esta
blish a Cell for constant review and appraisal of data collecting 
technique. It should be their job to suggest internal and external 
checks to ensure the accuracy of data collected, to design suitable 
schedules and in general, to constantly have all improvement in 
data collection. 
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4.6 Quality of data in Agricultural Statistics 

By 

H .L. Chawla, R. Raghunathan, 
TN. Khushu and Pritpal Singh, 
Directorate of Economics and Statistics, 

New Delhi. 

Introduction 

Comprehensive and reliable statistics constitute an important infrastruc
ture for sound planning. India's economy is predominantly agricultural and 

in this economy the importance of timely, reliable, comparable and comprehen
sive agricultural statistics needs no reiteration. Agricullural Statistics in India 
have no doubt a long tradition but in the past the collection of these statistics 
was merely incidental to the collection of land revenue which formed the 
principal source of finance to State Governments. The Statistics of crop pro
duction were needed by the commercial and trade interests but data collected 
were too defective to serve this purpose adequa tely. After independence, 
importance of the role of agricultural statistics for planning agricultural deve
lopment, food policy and administration, import and export policies, price 
support, internal trade etc. bad been gradually realised. W1th the formulation 
of each Plan, the economy became more complex calling for detailed and com

pretler.sive data. As such a number of measures were taken to improve the 
quality and content of agricultural statistics to meet the growing needs of the 
policy makers, administrators a nd research workers. ln the present article 
the scope of the quality of data in agricuitural statistics has been restricted to 

the basic statistics of area and production of crops. 

In 1948-49, land use and crop area statistics were avai lable only for 47 % 
of the tota l area of the country; conventional estimates were ava ilable for 
another 22 % of the area and no statistics at all were r~porte J fo r nearly one · 
third of the country. As a result of the sustained efforts by the Central and 
State G overnments during the last three decades, the coverage of land use 
sta tistics bas improved considerably and their reliability enhanced. Cadastro l 
surveys were conducted in unsurveyed tracts and reporting agencies establi shed 
where these did not exist. As a result, out of a total geogra phical area of 
328 million hectares land use statistics are currently available for 306 million 
Lectares, i.e. 93 % of the area. The bulk of the non ·reporting area was iu the 
bill tracts o f Jammu and K ashmir and Arunachal Pradesh where among other 
things, due to the nature of the terrain, the collection of these sta tistics is very 
difficult as well as costly. There is very little cultivation in these areas and as 
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s ucb the quality of 'Crop production statistics for the country as a whole is not 
impaired . 

Agency and Methods Employed 

As in the case of any other statistics, the quality of data in agricultural 
sta~istics depends to a large extent on the agency and the method employed for 
i·ts collection. Except in the States of Kerala, Orissa and West Bengal and 
some north-eastern States and UTs, statistics of land use and area under crops 
become available as a bye-product of the revenue administ ration. There exists 
iu these States a primary agency, commonly known as Patwari, incharge of a 
village or group of villages to carry out season-wire crop inspect ion and collec
tion of crop area/ land utilisation statistics. The patwari is responsible for the 
colle-ction of these primary data on the basis of complete field to field inspection 
during prescribed periods. Normal ly, there are two crop art>a enumerations 
d uring an agricultural year, one during the kt. arif season and the second during 
the rabi season. In some sta tes like Assam, Bihar, Karnataka, Gujarat, 
Maharashtra, Uttar Pradesh etc. where summer crops are being cultivated on 
an enlarged scale, there is a provision for three crop enumerations, an addi
tiona l one during the summer season. After ea.;h crop inspection, patwari is 
requi red to submit to his superior officer an abstract statement showing tota l 
area under specified crops in each season in standard forms p rescribed for the 
purpose. The superior officer called 'kanungo' or 'revenue inspector' who is 
incharge of a revenue circle varying in size from 30 to 100 villages, besides 
supervising the work of the vil lage officials is required to consolidate sta tistics 
for his jurisdiction and pass on the statt>men ts to Tehsildar. Similar consoli
dation is attempted at tehsil, district and State levels. TJ1is system of collec
tion of agricultural statistics is prevalent in the temporarily se ttled areas of 
the country where the system of maintenance of land records has been placed 

on a sound footing. The National Com mi ssion on Agriculture in its Final 
Report after reviewing in deta il the d1fferen t systems of collect ion of agricultu
ral statistics has considered th is system to be the best. In the States of 
Kerala, Orissa and West Bengal, where no such village revenue agency exists, 
t he land util isation and crop area statist ics a re based o n sample surveys. In 
the third category of a reas , which are neither cadas trally surveyed nor possess 
the requisite revenue agency, statistics repvrted a re in the nature of eye 
est imates based on the personal knowledge of the revenue officers as in tt.e 
absence of cadastral surveys and vi llage officials complete enumeration and 

sample surveys cannot be conducted. 
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Quality of Area Statistics 

As already mentioned, land use statistics are at present available for 
nearly 93% or 306 million ~ectares out of a total geographical area of 328 
million hectares in the country. The area for which land use !.tatistics are not 
available, comprises mostly the areas under illegal occupation of Pakistan and 
China in the States of Jammu and Kashmir as also some bill tracts in north
western States. Pending cadastral surveys and the establishment of regular 
reporting agencies in these non-reporting areas, a beginning bas been made in 
the States of Arunachal Prar:lesb and Nagaland to explore the feasibility of 
building up land use statistics on the basis of aerial photographs available 
with the Surveyor General of India. Out of the 306 million hectares for which 
land use statistics are available, statistics for 82% of the area are based on 
complete enumeration, for 9 % of the area on sample surveys and for another 
9°,;, on conventional methods. 

As a system, collection of area statistics based on land records is the 
best provided the basic re:::ords are maintained properly. Also the patwari 
who is the most knowlegeable person in the field, is considered to be the best 
agency available to collect area statistics. However, in practice it has been 
found that due to a number of reasons, the patwari is unable to devote ade
quate time and attention needed for collection of agricultural statistics. This 
is due to the fact that his jurisdiction is quite large and he is burdened with 
multifarious duties connected with development programmes. This disrupts 
his normal schedule of work and results in delay in the submission of returns 
of agricultural statistics and more importantly affects the reliability of 
data. 

Keeping in view the genuine need for estimates of ::>l rea under crops im
mediately after the crops are sown as also of production immediately after the 
crops are harvested, a scheme for timely reporting of estimates of area and 
production of principal crops is being implemented since 1969-70 in a phased 
manner. At present, the scheml" is in operation in 14 States of Andhra 
Pradesh. Assam, Bihar, Gujarat, Haryana, Himachal Pradesh, Jammu and 
Kashmir, Karnataka, Madhya Pradesh, Mabarasbtra, Punjab, Rajasthan, 
Tamil Nadu and U.P. and in the Union Territory of Pondicherry. During 
the current year, it is proposed to extend this scheme to Sikkim and the UT of 
Delhi also. In essence. the scheme provides for obtaining area estimates on 
ihe basis of priority enumeration in a sample of 20% of the villages selected 
at random. It also provides for intensive supervision both by departmental 
and by statistical staff for ensuring timeliness and accuracy. There is also a 
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provision for estimates of area under irrigated and un-irrigated categories of 

important crops as also under high yielding and traditional varieties . Since 

there is considerable timelag in the receipt of agricultural statistics returns 
from the State Governments, efforts are underway to explore the possibility of 
building up land use statistics also on the basis of priority enumeration in the 

selected sample of villages. The experience of implementing the scheme during 
the last 6-7 years bas shown that the scheme bas been able to meet its objec
tive of obtaining estimates of area under crops by the due dates. Provision of 
statistical supervision by wboletime staff has bad a salutary effect in improving 

the timeliness and accuracy. The scheme bas also been able to meet the needs 
o f current data on irrigated area under the crops as a lso on area under high 

yie lding varieties. Some of the States have also started building up land use 
statistics on the basis of priority enumeration . 

The inaccuracies which creep into the crop enumeration are (i) missing 
of the crop actually sown in the field, i.e., showing no crop when it is sown. 
(if) reporting of a crop when it is not grown in the field, (iii) incorrect assess
ment of area under crop sown in the field , and (iv) totalling errors. Even 
earl ier, steps were taken to minimise these errors by rationalised supervision 
of the patwaries ' work by the superior officers, such as, kanungos, tehsildars, 
:ltc. Besides, supervision of area enumeration work was also entrusted to the 
statistical staff of agriculture and other departments. However. taking note 
of the persistent criticism levelled a gainst the reliability of area estimates, a 
scheme for improvement of crop statistics was taken uo for implementation 
during the Fifth Plan period. The scheme essentially provides for supervision 
of area enumeration by wholetime s tatistical staff in a sample of 10,000 
vil lages. It also provides that the work would be equally shared by the 
N .S S.O. and the States. During 1977-78 supervision of area enumeration was 
conducted in more than 5,200 villages all over the couo•ry. Under this scheme 
she occurance or otherwise of the types of errors mentioned above is assessed 
by a con1parison of the entries made by the supervisory sta ff for the sub
sample of survey/sub-survey numbers chosen within supervision villages with 
the corresponding record made by the primary wo rkers. As a measure of 
incidence of these inaccuracies in the cro p enumeration done by the latter 
simple proporti on of survey/sub-survey numbers where thes'! types o f discre-/ 
pa ncies were o bserved for all the specified cro ps to the total number of survey 
sub-survey numbers in the sample growing the specified crops are calculated. 
These provide the correction factors for correct ing the area estimates of 
specified crops. The inaccuracies not iced are a I so brought to the notice of 
the primary workers at the time o f impa rting tra ining so as to minimise their 
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occurance in future. As mentioned earlier, estimates for 9% of the total 
reporting area are based on sample surveys. These comprise mainly the 
S•ates of Kerala, Orissa and West Bengal, where no revenue agency ex.ists for 
maintenance of detailed land records. The basic inadequacies in tbe estimates 

based on sample surveys are that such estimates become available only at 
district level and do not provide data at lower levels such as a village or a 
taluk. Also these estimates do not give data about a rea sown to minor crops. 
In the absence of such da ta it becomes difficult to formul ate realistic pro
grammes for agricultural development at lower geographical levels. The 
sample survey estimates also do not provide complete land use statistics and 
area under irrigated crops for which there is a pressing demand to meet the 
requirements for effective agricultural planning. To overcome this difficulty 
it was considered necessary to establish regular reporting agencies in these 
States also for the collection of agricultural statistics on complete enumerat ion 
basis. Accordingly a scheme for establishment of an agency for the collecti on 
of agricultural statistics on complete enumerat ion basis in Kerala, Orissa and 
West Bengal was included in the F1fth Five Yea r Pla n. The objective of the 
scheme was to establis h regular reporting agencies in these States in a phased 
manner so as to cover 20% of the vil lages in each of these States by the end of 
the Fifth Five Year Pla n period . Ti ll now, regular reporting agencies have 

been established in 20% of the villages in Kerala and 15% of the villages in 
Orissa. The West Bengal Government bas no t been able to take up this 

scheme for implementation so far. 

It bas a lso been mentioned earl ier tha t estimates for nearly 9% of the 
reporting area are based on convent ional methods, i.e., impressionistic estimates 
by village headman, cbowkidars and superior revenue office rs. Such estimates 
mainly relate to the States ot Manipur, Tripura, Nagaland, Arunacha l Pradesh 
and o ther Territo ries in the eastern region . In Manipur and Tripura even 
duri ng the Fourth Plan period schemes fo r setting up regular reporting agen
cies fo r the collection of agricul tural statist ics were sanctioned. But these 
agencies were not entrusted with the work of collectio n of agricultural statistics 
fo r which they were appoin tc:: d. It is onl y recendy tha t both Manipur and 
Tripura b.ave agreed to put the system of collection of agricultural statistics in 
thei r respective Sta tes on a sound footin~; by entrusting the work to the regular 
reporti.ng agencies. In Sikkim also a scheme for improvement of agricultu ral 
statist:cs bas been formulated. The scheme is being taken up for implemen
ta tion during the current ) ear as a part of the timely reporting scheme. In 
Nagaland, efforts are underway to set up regular reporting agencies for 
the collection of agricultural statistics on complete enumeration basis. 
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Quality of Production Statistics 

In early 1950 production estimates for almost all the principal crops 
were based on the subjective method of eye estimation. The estimates were 
arrived a t by the primary reporting agencies on the basis of normal yields 
fixed longtime ago and the condition of the crop during the current year, 
expressed in terms of annas, a fixed number annas representing the normal. 
This sytem of estimating the production of crops had been gradually replaced 
by the objective method of crops estimation surveys by random sampling 
technique. Under this procedure, a pre-determined number of villages is 
selected at random for such crop and in each selected village, two fields are 
selected at random and in each field a plot of defined size (5 m X 5 m) 
located at random. The produce from the plots is harvested, processed and 
weighed. In a small percentage of cases, further processing of the crop is 
also done to determine the ratio of the crop in the marketed form to the crop 
on the date of harvesting. At present at the All-India level approximately 
2 lakh experiments are planned annually on principal food and commercial 
crops. The surveys are designed, organised and conducted either by the State 
Bureau of Economics and Statistics or the Department of Agriculture/Land 
Records under the overall technical direction of the N.S.S.O. in the Ministry 
of Planning. 1 be field work is generally entrusted to the staff of Revenue/ 
Land Records/ Agriculture/Development departments. At present at the all
India level, 95% of the production of cereals and 72% of production of pulses 
is based on crop est imat ion surveys. The percentage in respect of rice and 
wheat are 95 and 98 respectively. Among commercial crops, the percentage 
production based on crop estimation surveys is 91 for groundnut, 78 for cotton, 
99 for JUte and 95 for sugarcane. 

The possible inaccuracies which affect the results of general crop estima
tion surveys are (i) non-response, and (ii) departures from the prescribed 
procedure for the conduct of the crop cutting experiments especially relating to 
marking of experimental plots, harvesting of the crop in the plots and weigh
ment of the produce. These inaccuracies in the crop estimation surveys are 
also sought to be rectified through the scheme for improvement of crop statis
tics which provides for supervision of crop cutting experiments in 30,000 
experiments spread over various food and commercial crops. During 197/-78, 
such supervision was carried out in experimenta l plots by the statistical staff 
of the National Sample Survey Organi:>ation and the State Governments, 
appointed under the scheme. Since the supervisory staff are not expected to 
carry out crop cutting experiments but present themselves at the time when the 
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primary workers conduct the experiment, the numbers of experiments lost by 
the latter for various reasons indicates the extent of non-response. For getting 
an idea regarding the frequency of occurrance of the various departures made 
by the primary workers on th~ prescribed procedures as noted by the super
visory staff, simple proportiods of occurrance of such cases in the sample 
canvassed are calculated. Estimates of yield ra tes of crops based on super
vised results are computed since these are expected to be free from errors 
which the supervisory staff are supposed to rect1 fy wh ile the primary workers 
conduct the experiments. A comparison of these es timates with G CES esti
mates gives an idea of the magnitude of errors present in the GCES estimates 
Yet another lacuna in the estimates based on GCES is that these do not pro
vide separate data regarding irrigated and un-irrigated yields as a lso ) ields of 
high yielding and loca l va rieties. H owever, a beginning has a lready been 
made to estimate the irrigated and un-irrigated yields of crop.> based on these 
surveys by suitable stratification of the sample. The question of estimating 
yields of high yielding and local varieties will be considered as soon as reliable 
data regarding area, sown to high yielding varie ties under different crops be
come available. 

Gaps in Area and Production Statistics 

Another factor which affects the quality of current stat1st1cs on agricul
ture is the non-availability of reliable estimates of area and production of 
c: rtain crops like fruits , vegetables and minor crops. Statistics of area under 
differen t fruits are at present available for mangoes, ci trus, papaya, grapes and 
po me under fresh fruits and cashewnut among dry fru its In addition esti
mates of area and production of papaya and banana are also pu blished by the 
Directorate of Economics and Sta tistics , ln so far as vegetables are concerned 
separate estimates of area are ava ilable for potato, t apioc.:a, sweet-potato and 
onions. Estimates of production a re ava il able for pota to, sweet potato and 
tapioca. In order to fill the gap in the availability of sta tistics for t hese crops 
as also fo r other minor crops a scheme for crop estimates surveys on fr uits , 
vegetables and minor crops was included in the Fifth Five Year Plan . The 
scheme comprises of two parts, na mely, (i) recording of arl':a under important 
fruits, vegetables and minor crops in the basic khasra forms in the States, and 
(i i) conduct of crup est imation surveys for estima ting the produc tion of these 
crops on the methodology laid down by IASRI. The scheme could not be 
implemented so far due to the delay in the receipt of proposals from the State 
G overnments. However, proposals received from 11 Slates have now been 
processed and forward ed fur consideration by the Planning Commission and 
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the Ministry of Finance. It is hoped that with the implementa'tiw\'ofthis 
scheme by the various Sta t <! Governments considerable improvements will be 
made in t he availa bi lity of regula r estimates of area and production of these 
crops also. Tt may be relevan t to mention here that proposals have already 
been fina lised for the issue o f regular All-India estimates of area and produc
tion of onion crop from the year 1979-80 and it is proposed to cover sunflower 
crop also in the crop forecasting fold from the year 1980-81. In the case of 
casbewnut , pilot st udies are a lready in progress for estimation of area and 
production of cashewnut grown in forest areas in the States of Andhra Pradesh 
Karnataka, Tamil Nadu, Orissa and Maharasbtra. The objective of the studies 
is to evolve a sui table methodology for the estimation of area and production 
of cashewnut in the forest areas. 

Future Programme 

While the last three decades have witnessed considerable improvements 
in the scope, coverage and content of agricultura l statistics, the demands made 
on the system for new and varied types of data are seen to be o n the increase 
-particularly in the context of planned development of our economy and 
building up of a sound data ba e for policy and planning purposes_ It will be 
relevant to men tion in this connection that recently the National Commission 
on Agriculture in its Final Repo rt has reviewed in detail the present posi tion 
regarding the availab ility of ti mely and reliable sta tistics in the various field3 
of agriculture and bas made a number of important recommendations on 

improvements in land use stat istics, area statisttcs, statistics of crop production 
fruits and vegetables statistics, irrigation statistics, inputs stat ist ics, market 
intelligence, agricultural cem us, agricultural surveys, research statistics, 
derived statistics and livestock, fisheries and forestry statistics. The Commis
sion bas recommended that the Committee on Improvement of Agricultural 
Statistics should be activated to consider new proposals for improvement of 
agricultural statistics and to review from time to time action taken on its re
commendations. It bas also recommended tha t the scope of the Committee 
should also be widened to cove r live stock, fisheries and fo restry statistics 
al so. 

Future improvements in the system of collection of agricult ural statistics 
a re, therefore, so ught to be made in pursuance of the recommendations made 
by the National Commission on Agriculture as also by the Committee on 
Improvement of Agricultura l Statistics (which bas now been reconstituted to 
cover animal husba r.dry, fores try and fisheries statistics a lso) from time to 

time. The main directions io which further improvements in tbe [ eld of 

area and production statistics will be made are as under:-
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(i) To extend the coverage of land utilisation and crop statistics to the 
·w. entire geographic area of the country . 

(ii) To review the existing jurisdiction of the primary and supervisory 
agencies responsible for the collection of agricultural statistics and 
to strengthen these agencies wherever necessary. 

(iii) To ensure that arragements are made by the Sta te Govts. to impart 
refresher training to the primary and supervisory agencies in the 
collection of agricultural statistics. 

(iv) To ensure that uniform concepts and defininitions are used in the 
collection of crop area statistics such as recording of area under 
mixed crops and long duration crops. 

(v) To review the sampling design for crop cutting surveys with a view 
to introducing stratification according to the irrigated and rainfed 
areas and according to the high yielding and local varieties of the 
crops. 

(vi) Adoption of revised classification of irrigation sources recommended 
by the National Commission agriculture so a s to make available 
data on area irrigated according to surface and ground water re
sources as also major, medium and minor sources of irrigation. 

(vii) Collection of reliable area and production statistics of crops like 
sunflower, soyabean and other important fruit, vegetable and minor 
crops for which these data are not available at present. 

Implementation of the recommendations made by the NCA on improve
ments in agricultural statistics bas been taken up with the State Governments 
and they have been requested to formulate suitable proposals and include them 
as Plan schemes in the State Plan . 
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4.1 lmprove~nt in Quality of &Jrvey Data 

By 

:S.N. Sen, 

Directorat-e 'Of St atistics and Evaluation, Biha r 

J. Improvement of the quality of data depends on the system of collec~ 
t ion of statistcs, the type of field agency reponsible for -collection, planning 
and designing the frame of fieid work, the methods and quantum of supervi
s ion, scrutiny of filled-in schedules and administrati'On of field staff. Along
with the quality of data, the following problems are intimately associated :-

( i) Lack of timely sumission of statistics from the primary report in.; 

agencies; 
( ii) deteriorating situation in the quality of data collected from fiel ds 

and consequent Joss of reliability and precision, and 

( iii) lack of availability of prescribed amount of data based on sampling 
for getting efficient estimates due to non-responses etc. 

Apart from the above three deficiencies, the existing system of collection 
also involves an apprec iable amount of non-sampling error, which cannot, 
otherwise, be estimable or eliminated. Sampling error is estimable, as this 
obeys the Jaw of probability. Non-sampling error occurs either d ue to in
complete or faulty definition, non-responses by the reporting agencies or 
incomplete nature of replies. The statistics collected in the field s of agricul
ture, industry, prices, income estimation, etc. are not free from these deficien
cies. 

2. For reliability o f the quality of data collected through survey or 
enquiries, at the planning of the survey or the intimation of the projects study, 
the design of the sample frame should be properly evolved . The amount 
of information to be collected from the field and the time taken for collecting 
these information should be assessed thro ugh a pilot study prior to under
taking any large scale survey. The size of the sample should be adequa te 
such that at least the desired precisio n is attended. In alloca tion o f work to 
the field staff, the previous performances and the qua li ty of work 
attended should also be considered so t hat the work could be completed duly 
and timely. It is being suggested to set up operat ional control cha rts for the 
field staff to note his earlier performances so that his average performance and 
the na ture of variability may be assessed. At the time of alloca tion of work, 
the relative ability should be judged as far as possible. During th~ ti me of 
execution of the programme, periodic review of the progress and maki og 
neeessary and adequate adjustments fur completing field work by targetted 
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date should be done. Periodical meetings, fortnightly or at least once a: 

month, should also be held It has also been noted that due to various: 
difficulties, particularly primary reporting agency being not under the direct 
control of the agency responsible for the study, the timetiness of the receirt 
of the sched ules within the prescribed date is not ensured. This is a serious 
problem affecting the very objectives of the scheme. Hence it may be examined 
whether a separate supplementary sample may be augmented throllgh alterna
tive agency on a small scale to meet such stituations so that by pulling the two 

samples or by any other sampling technique it is possible to give valid esti
mates within the prescribed period. 

3. The quality of data depends on the methods of collection, incomplete 
coverage, lack of prior knowledge of the field under investigations, tack of 
adequate training of the primary field agency etc. In the collection of data 
sometimes it is observed that the frame prescribed is incomplete, (e.g. the 
d~cadestrally surveyed and depopu ated areas, particularly in hilly and terrain 
areas), the selection of a sample o f the desired number of clmters under 
imporvements of crop statistics scheme could not be done due to the lack of 
cadestral survey maps and identifica tion of plots a lso becomes difficult. 
Sampling should be done separately for such a reas. Wrong selection creats 
difficulties for an investigating officer who, no t being a local per5on, fails to 
procure a cadestral survey map for proper identification. Specific instruction 
should be issued that the investigating supervisors should contact the primary 
reporting agency by intimating his him programme well ahead or at time of 
attending the fortnigh tly meeting with the primary reporting agency. This 
will guard against wrong selection or fa ilure in con•acting the primary H:pJr
ting agency at the t ime of supervision. Due to incomplete or lack or adequate 

instructions, decisions in fi lling up the proforma becomes difficult. Perhaps, 
the investigator may be asked to fill up the proforma as best as possible and 
give a note wherever there exist diver gences from the given instructions. 
Although uniformity in the collection of dau should be aimed at, but to 
tackle such situations, the mat ter where work co uld not be undertaken accor
din g to instructions, should be separately mentioned and survey should be 
completed. Such schedules should be examined properly and information 
should be resto red as far as possible. For ensuring operational efficiency, a ll 
the instructions should be sent timely and the field perso.:10el should maintain 
a file and sign in such instructions. The supervising officer at the time of 
field checking should also ensure that these instructions are properly under
stood by him and carried in practice. Along with the fie ld instructions, t he 
difficulties experienced at the field level should also be discussed at the perio-
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-d ical meetings . Whatever d ifficulties are bein g confronted at the field level 
~ t any area , sho uld be intimated o n to t he higher officer so that a general 

instructio n is given to a'!l co ncerned . T be pr<>blems of re-allocation, imputa
tion, bifu rca tion or substitution should be done only with the knowledge of 
the highe r officer at the field level. Substitution may be allowed, but the list 
.of such subst ituted sample should be prepared beforehand part icularly for 
~gricultural st atistical work. With respect to crops having low intensity of 
.croppi ng. sut h list of substi tution or imputation should be supplied prior to 
t he survay along wi th deta iled instructions. The sampling frame, it is need

less to mentio n, should be flexible, but there should not be deviation from 

t he main objective . In case of agricultural survey, the informant fatigueness, 
is not th e problem, but in the socio -economic a nd motivation surveys, the 

pro blem of informant fa tigueness should be avo ided by repeated vis its or by 
-supply of a suita ble broad spectrum of a nswers whe re from the needed one 
-could be chosen. 

4. For collection o f efficient and precise data fro m the field, it is essen
tial there should be realistic plan o f supervision or spot verification which 
should be worked o u t in such a manner that along with pre planned super
vision, random supervision should also be made. Some ti mes, concurrence in 
the beginning of the survey season where advices and instructions are more 
necessary rather th an mere detectio n of m istakes. R ationalised supervision is 
being done at present by bot h technica l and administrat ive o fficers a t di ffe rent 
hierarchal levels which bas its o wn psychologic impo rtance. Whenever a ny 
administ rative officer like Distric t M agistrate or Sub Divisional O fficer visits 
the field a long with the tech nica l officer, this adds importa nce and the p ri mary 
reporters, whenever they are under the co ntro l o f o ther Deptt. act in a more 
responsive and respons ible manner. 

A detailed c~~rt of su per vision sho uld be prep~ red ea rlier and circulate1 
t o all the superv1smg officers only. The supervi s1o n will be of 3 types Viz. 
current supervision, pre-planned supervisio n and random supervisio n. All the 
t hree wi!f be necessary in each survey season . The size of su pervisio n sa mple 
should be fixedin such a way that this a lso for ms bas is for assessmen t of the 

correction fact'Or and a lso for di rect esti mation from a sma ll sample T he 
contro l chart for each supervisor may be prepa red ind icating the extent of 
d ivergences from the prima ry worke rs a nd the type o f mistekes. Thi s wi ll 
help in kn owing the level and type o f differences between the primary repo r
ting agency and the supervising agency. During the time of inspection, the 
·instructions shou ld be given afresh on the spot and a t the ti me the mistak es 
should .be crrected. Wha tever sched ules will be completed p rior to the time 
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of supervisfon, should be handed' over to the inspecting officer for bis scrutiny 
and feed back. 

5. The scrutiny sheets indicate inconsistencies in fiiiing up the schedules. 
or wrong coding or divergences from the supervised schedules. After the 
receipt of the filled-in schedules, the scrutiny notes are sent back after scrutiny 
to tire field staff for re-ehecking at the spot. This takes unnecessary long time. 

Perhaps supervisors may be utilized for scrutiny of the records and checking 
at the field level and quickly passing it on the headquarters after scritomy. 
The mistakes may be the following categories :-

(a) Primary Reporting Agency (PRA) not doing the survey and 
reporting, 

(b) PRA undertaking the survey but not completed trmely fo r want 
of time or other reasons. 

(c) PRA reporting information which deviates from the reahty, 

(d) PRA reporting other things or crops but not the real ones one 
which is detected later by the supervisor, 

(e) PRA reporting nil, which afterwards has been reported to be 
existing, 

Each of the above five cases should be takled in the proper way. A few 
will lead to incompleteness, a few lead to wrong information and the rest to 
under-estimation or over-estimation. 

Intra-Block and inter-block consistency-check within each filled-in sche
dule should be carried out, immediately after receipt of the schedules. The 
nature of mistakes committed by different reponers may be compared for 
enlightening whether these are due to the inadequacy in instructions. inter
reporter variability should also be assessed during scrutiny. Identification of 
of sampling or non-sampling errors should be attempted and non-sampling 
errors should be categorised as for as possible. The scrutiny thus should be 
undertaken from the very beginning of the season after therecipt of the first 
b.ttch of the schedules A timely action may eliminate many of the non
sam pling errors that may likely crop up in the remaining parts of the season. 

6. Prior to the commencement of the survey. training programme 
should be arranged and if possible, another also for a very short duration in 
the middle of the survey base:l on the experiences of current field work and 
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after scrutiny of far completed. The duration of the first training will be a 
longer one, but the mid-term training will be only for a day or two. After 
the survey is over and the results are scrutinised, assessment training should 
be undertaken for future references, which will really be the review of the 
performances of the field staff. This will help in assessing the ability and 
levels of performances of the primary workers and ranking them accordingly. 
Once the primary and supervisory staff are posted they should not usually be 
transferred within a period of three years or so, unless, of course, adverse 
actions necessate the urgency of transferring them. In posting the field staff, 
it should invariably be kept in view that he knows the local language properly. 
Immediately after his posting, he should gather thorough on the area and 
give a note accordingly to his superior officers regarding the area of his work, 
transportation facilities, the local persons who can be of any help to him in 
his work, and other such vital information. For optimum utilisation of staff, 
the priority of work entrested to the primary reporting agency, supervising 
officers, etc. should be fixed up. Job satisfaction is one of the important 
criteria for giving incentives to tne staff towards increasing their efficiency. 
During on the collection of correct data and timely submission, the staff may 
be given incentives in toe form of grant of ad-hoc increments based on the 

performance of goods work for successive 3 seasons. 
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4.8 Quality of Experimental Data 
By 
P.N . Bhargava & P .K . Batra, 
I .A.S.R.I., New D elhi 

Abstract 

The quality of agricultural experimental data very much depend upon 
the type of agency involved for the collection of data and the agency under 
whom experimental programme is being executed and the type of statistical 
design adopted for the investigations. In the co untry there a re different 
agencies involved, for the conduct of experiments, namely agricultura l resea rch 
sta tions, universities, agricultural university students. All India Crop Im
provement Projects and experiments on cultivators' fie lds . The quality of data 
collected by each of these agencies d iffers considerably beca use of number of 
factors like the level of education of the agency involved in the collection of 

d ata, type of experimental design adopted in each case, which differs very 
much keeping in view the type of fact iii ties available as we ll as the require
ment of the experimental progra mme. In addition, to th is, the object ives for 
which the experimer.ts are planned have a lso much role to pl ay in effecting 
th e qua lity of da ta . 

Th e experiments p lanned at apricmtural resea rch stations are more or 
less cond ucted under co nt ro lled cond it iom; where the facil ities fo r the supervi
sion and the basic require ments for the cond uct of experiments a re available. 
At these research stations, the si tes selected are genera lly of uni fo rm nature 
and a ll the agr icultural o peration s practices which are to be adopted in the 
cond uct o f an experiment a re ensured to be uniform. Apa rt from t his, the 

su pervision which can be exercised over these exper iments are of a high q ua li ty 
na ture which also ensure the quality data. The experi men ts planned at these 

research stat ions lack in o pt im um until isation o f the resources available nt 
t heir end. The type of designs adopted some t ime do not meet the basic 
requirement of the sta t ist ica l d esign because of the limi ted resources availa ble 
at the resea rch stat ions while o therwise is also observed i.e. resources a re 
sometimes wasted because of non-proper planning of the exper iment. 

T he experi ments planned on cult ivators' fie lds which a re in large nu mber 

and have to be left in the ha nds of F ie ld Assistants whose level of educatio n 
and the appreciat ion of data is very much d ifferent than tha t o f a scientist who 

is involved in this programme. Anothe r limitat io n of this type of experimental 
programme is the proper type of ava il able site, namely a uniform fi led from 

where the treatment comparisons a re least effected d ue to unco trolled varia-
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tions but by the variations which are introduced due to the non-uniformity 
in the site. This very often happens in this type of programme which definitely 
affects to a large extent the quality of data. Another source of error in this 
type of experiments is the carelessness of the Field Assistant which is psycho
logically true as be bas to handle a large number of experiments in the same 
area. As such, the recording of observations right from the beginning to the 
end are very often effected. Additionally, the experimental plot is though 
generally large and the field agency sometime commit error in inclusion or 
exclussion of the border plant which ultimately affects the accuracy of the 
yield. 

Under the National Index of Agricultural Field Experiments Scheme, 
a large body of data is being collected annually on the experiments planned 
all over the country. The attempt was therefore made to examine the quality 
of data for different crops as well as their variation with regard to the objec
tives for which these experimen ts were planned. For the purpose of examina
tion, co-efficients of variation were worked out. This is one of the most 
important statistical parameters which determines the precision of the estimates 
obtained from the experimental designs. This is effected due designs adop

ted, field operations done for the conduct of the experiments and other fac
tors which are explainable otherwise. It was observed that the percentage 
of experiments falling in different classes of coefficients of various important 
crops obtained from field experiments conducted in the country differs under 
different agro-climatic conditions and with different designs. On the whole, 
the results obtained indicate that different crops behave inconsistently in 
respect of coefficients of variation. Among the cereals and millet crops, about 
two-third of paddy, wheat and barely experiments have coefficient of variation 
upto 20 while over 60% of the experiments conducted on maize and ragi fall 
in this range whereas about 20% experiments on these crops fall in the interval 
20 to 30. For perennial and vegetable crops the coefficient and variation was 
comparatively large in large number of cases, it was main[y due to the varia· 
bility in material, not because of positional variation. 

However, it is observed that the experiments planned at agricultural 
research stations, the coefficient of variation is of low order which definitely 
suggests the maintenance of high quality data at these research stations. But 
when we examine the data with regard to the objectives of the experments for 
which it is planned, it seems that there are large number of experiments 
planned to investigate the effect of plant protection measures. There is a 
large amount of variation observed in these experiments. It seems that not 
only there is a need for development of suitable designs to study this aspect 
but the plot size which is to be adopted in these type of investigationil are a lso 
to be standardised. 
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4.9 Some Impediments of Data Quality and Possible Remedy 

By 

N.K. Sonavane and M.N. D ass, Directorate of Statistics, C.W.C., 
New Delhi. 

Abstract 

Maintenance of quality of data is of great importance for ensuring 
validity and precision of inference from them. rn many situations maintena
nce of data quality is very difficult. Recording of water flow data is one such 
example. As direct measurement of water flow discharge is difficult against 
tbe hindrances of strong current, variable depths, lack of proper equipments 
etc. It is desirable to take help of some correlated variables which are 
relatively easier to observe ensuring sufficient accuracy. Some work in this 
direction has been done in the Diractorate of Statistics, C. W.C. 

Other impediments while processing large body of data mechanically 
are the likely mistakes that might occur while punching the data to cards, 
transferring them to tapes and also for writing programmes for their analysis. 
Such mistakes may occur due to faulty punching, mis-placement of cards, 
repetition or omission o'f cards, faulty programmers etc. , While careful 
checking is necessary to reduce such mistakes it is desirable further to conduct 
suitable test studies on these data for detection of mistakes. The actual test 
study depends on the type of data. For example, for daily discharge and 
water level data programme for plotting both level and discharge data against 
each date of a year may indicate all major mistakes is data transfer, as it is 
known that there is a relation between the above two variables such tha t both 
of them move in unison. Similarly another programme may be run for 
printing out all observations which are outside given limiting values. The 
limits can be fixed such that usually all observations for a particular site 
remain within them. Suitable update and sort program mes are a lso useful 
to maintain data quality. 
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4 . I 0 Quality of Crop St-atistics-Role of National Sample Survey Organisa
tion. 

By 

M. Padmanabban, N.S.S.O. (F.O.D.), Central Govt. Offices Building, 
Block-II, N.H.IV, Faridabad (Haryana).. 

Abstract 

In the fiefd of Agricul tural Statistics, the National Satnple 'Survey 
()rganisation (NSSO) has the overall responsibility of examining the quality 
of crop statistics collected by the States and suggesting Jines of its improve
ment. It seeks to fulfil these by a two fold approacb-(i) through sample 
c hecks under the scheme for Improvement of Crop Statistics (ICS) on the 
primary field work done in the States and (ii) Coordination of the General 

C rop Eqimation S urveys (GCES) of the States. In addition, it undertakes 
special studies on different aspects of data collection with a view to improving 
t he quality of statistics collected. 

2. The ICS scheme bas the objective of locating, through the joint 
efforts of Central and State authorities, deficiencies in the system of collection 
o f crop statistics and suggesting remedial measures. U nder the scheme, sample 
checks are carried out by both the authorities on the primary field work done 
in the States ir, respect of area enumeration cover a total of 10,000 villages 

and on yield estimation over 30,000 crop cutting experiments. Apart from 
the field work in respect of the Central sample, the NSSO undertakes for both 

the samples the planning of the survey, drawing up of schedules and instruc
t ions, a nalysis of the data collected and preparation of survey reports. The 
scheme, wJ1ich is in implementation since 1973-74, bas brought to light the 
situation existing in dtffe rent Stat~s on such aspects as timeliness in completion 
of area enumeration and submission of crop abstract statements, errors in 
recording of and crop areas and their impacts, accuracy of the totals in the 
village registers, departures in the conduct of crop cutting experiments from 
the procedures prescribed and collection of ancillary data. The findings unde r 
the scheme a re brought out in the Srate-wise and All India reports on the 
"Status of Estimation of Agricultural Prod uction in Ind ia". The findings are 
nho considered by the High Level Coordination Committees on Agricultural 
Sta tistics set up in the various Stares and suitable measures to improve the 
system of collection of statistics formu la te. The NSSO is also convening 
Zonal meetings of State Agricultt:ral Statistics Authorities in which technical 



and administrative problems connected with agricuTturaf statistics are conside
red and recommendations made. 

3. The coordination of the GCES of the States by NSSO involves the 
examination of the design and plan for conduct of crop cutting experiments 
on various crops, participation in the training programmes organised for fiel cli 
staff, as also examination of the response and results of the surveys. In the 
light of the examination, suggestions on different aspects such as the design 
of the survey, adequacy of sam pte size, improvement of response, validity 
of the estimates and collection of ancillary data are made to the Slates. A 
report giving the "Consolidated Results of Crop Estimation Surveys on Princi
pal Crops" is also brought out annually. 

4. Among the ad-hoc studies on specific aspects of coltection of 
agricultural statistics being currently undertaken by NSS:O, mention may be 
made of the studie·s on tbe extension of GCES of individual States to addi
tional crops, the procedures adopted in different States for preparation of 
visual estimates of yield rates, feasibility of stratified planning of experiments 
under GCES according to in put use and the pilot study on agreegation oi 
area figures at levels higher than the village. 



4!1.11 Quality of Data 

By 

G.S. Tiwari 
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Directorate of Veterinary Services, Madhya Pradesh 

Abstract 

Modern age is the age of planning and according to Prof. A.L. Robins : 

"Planning is the solution of all problems of modern age". Quality of 
u ata is essential pre-requistite for any successful planning. The fast changing 
economic situation and the importance of the livestock in the Nation's 
econ0my necessitates the collection of authentic, reliable and comprehensive 
datll in respect of livestock husbandry sector. No doubt, the need for data 
for nl :~nning purposes has fully been recognised and the scattered efforts are 
al~o being m ade to collect certain imoortant data in this sector as and when 
required, but no serious thought is still being given to "collect the quality data, 
which may be required for pn•paring the reliable development plant schemes 
& their timely assessment & evaluation. It can very well be imagined when 
would be the future of the nl an .~chemes and how the a imed targets would be 
achieved the schemes themselves have not been prepared on reliable data. The 
qualified statisticians in such c!:-c-::::-1sta;;ces become c• y coniraversiai as he is 
aware of the danger. According to the Prof. R.A . Fisher :- "The statistician 
is no longer an alchemist expected to produce gold from a ny worthless mate
rial offered him. He is more like a chemis,t capable of assaying exactly bow 
much of value it conta ins. and capable also of extracting this amount , and no 
more. In these circumstances, i t would be fooli sh to commend a statistician 
because his results are precise or to reprove because they are not. Jf he is 
competent in his craft, the value of the result follows solely from the value 
of the marerial given him. It contains so much information and no more. 
His Job is only to produce what it contain;' ' . 

The data awareness is however healthy sign which may ultimately lead 
to a better arrangements fo r collecting quality data, but till data consciousness 
comes it would always be a question mark whether the rosy picture aimed in 
t he plan schemes would ever be achieved . 

The quality of data is mostly depends on the following points : 

I. Nature & extent of the da ta. 

2. Method of observation & Interview. 

3. Equipment used for mrasurement. 
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4. The type of investigators. 

5. The educational & social condition of the informants-. 

The statisticians being fully aware of importance of the qual'ity of data 
are trying hard to eliminate the difficulties faced therein, but the most impor
tant aspect for improving the quality of data is the behaviour of the investiga
tor and attitude and co-operation of the informants. The investigator's 
sincerity and behaviour has a great bearing in collecting the quality of data. 
The informants bas a vital role for improving the quality of data. It is wen 
known that the informants are mostly beckward and uneducated and have 
always many doubts in providing correct data. Sometimes. their ignorance 
also create difficulties. If the informants are educated in respect of impor
tance of the quality of data for improving their economic conditions then they 
will make their own efforts for providing the correct data to the best of their 
knowledge. It would then be a landmark in improving quality of the data. 

··~ 
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4.12 On the use of Incomplete Frames in Sample Surveys 

By 

Randhir Singh, I.A.S.R.I., Library Avenue, New Delhi. 

Abstract 

The existence of a frame is the pre-requisite for designing any sampling 
inquiry or census. The quality of frame not only provides a basis for chosing 
the appropriate sampling design but also affects the ultimate results obtained. 
However, the existence of an accurate frame is very rare and generally all the 
frames are subject to various shortcomings. The incompleteness of the frame 
is one of the most common defects of almost all frames mainly due to the 
dynamic nature of the populatjons. Seal (1962). Hartley (1962), Hansen, 
Hurwitz and Zabine (1964) have suggested various procedures to deal with the 
problem of incomplete frames. In the present investigation imrpovements have 
been proposed in the procedure suggested by Hansen, Hurwitz and Zabine 
(1962). 
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By 
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Dharamendra Kumar, A. H. Deptt., Luck now 

Abstract 

Data collected through various types of returns of different periodicity 
for assessing the progress of various development schemes, data collected 
through large scale sample surveys, ad hoc surveys, type and operational 
studies, data collected through quential livestock census and data collected on 
performance of cows and buffaloes in Animal Husbandry department were 
discussed for making improvement in their quality. It was recommendt:d that 
continuous monitoring of data collected through various returns should be 
done by the monitoring division to be provided in the department and it 
should be independent from data collecting agencies. Similar action is 
necessary for data maintained at livestock farms. For improving the quality 
of census data, some independent system of monitoring should be developed 
in addition to rationalised supervision and post census sample survey. In this 
connection help of Pradhan of Gram Panchayat will be useful. For improving 
quality of the data collected under various type of surveys it is necessary that 
spot checking of 20% of the selected villages where field work is going on 
should be done by the supervisory officers by making surprise visits. Checking 
and rechecking of the data at compilation and tabulation stage is essential 
for the improvement of the quality of the secondary data. In the end it was 
emphasised that the improvement of the quality of the data is a continuing 
effort. The errors and biases continue to change in intensity and direction 
over time. Thus continuous watch is to be kept for their control and assess
ment. 
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Based on the discussions held during the Session, the recommendations 
made were as follows :-

I. All data should be subjected to appropriate quality checks before 
being released for general use. 

(Action : All concerned organisations) 

2. Efforts should be made to combine the elements of a Rational Sur
vey Design, viz., the sampling design, the questionnaire, the selection 
and training of field personnel, the supervisory staff, the techniques 
of data collection , publicity etc., in such a way that they result in 
the best possible quality of data under the given general conditions 
of work. 

(Action: IASRl, Agril. Univ./ICAR Instts.) 

3. Pilot surveys may be planned to obtain the facts to build a rational 
survey design. 

(Action: IASRT, Agril. Univ./ICAR lnstts.) 

4. In order to protect the interests of the producers and for the purpose 
of price fixation, it was recommended that the cost of production 
data should be collected on a wider scale. 

(Action : IASRJ, Agril. Univ. and State Deptts. of Agri.) 

5. Keeping in view the importance of agricultural statistics it was 
recommended that all efforts should be made to educate the officials 
and other workers engaged in data collection as well as the respon
dents. 

(Action : All agencies concerned) 

6. In order to meet the data needs as also to fill in some of the impor
tant gaps, the conference reiterated the recommendation of the 
National Commission on Agriculture to devise an integrated 
system of agricultural surveys and periodic agricultural and livestock 
censuses. 

(Action : IASRI, Min. of Agri. and NSSO) 

7. It was recommended that prices of inputs like fertilizers, irrigation, 
human labour, bullock labour etc. may be collected from a fixed 
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set of the villages on a priority basis in order to study trend in 
prices. 

(Action : Min. of Agri. and NSSO) 

8. For improving the quality of statistics of area production of crops 

it was recommended that steps may be taken to ensure that the 
schemes of timeJy reporting and improvement of crop statistics in all 
states and establishment of a field agency in the States of Kerala, 
Orissa and West Bengal are uniformly implemented. 

(Action : Ministry of Agriculture, NSSO and State Departments 
concerned) 

9 . It was recommended that taking into account the commercial 
aspects of plantation crops particularly tea, coffee and rubber, 
urgent steps may be taken to improve the quality of statistics of area 
and production of these crops. 

(Action : IASRI and State Deptts.) 

10. Regarding other plantation crops, it was recommended that IASRI 
may examine whether the sampling methodology already developed 
on the basis of pilot surveys during the 2nd Plan for estimating the 
area and production of plantation crops like coconut, arecanut, 
pepper, etc. need any modification in view of the changes in cultiva
tion practices, etc. 

(Action : IASR[) 

11 . It was observed that' one of the main reasons for non-response and 
incornple sample was the administrative problems like transfer of 
field staff in the middle of data collection work, late appointment 
of field staff, or sometimes keeping the posts vacant, assignment of 
other duties, etc. It was, therefore, recommended that the field 
staff employed for a survey should be completely made available 
for the field work and their transfer avoided throughout the period 
of the survey. This will also ensure collection of data on a uniform 

basis. 

(Action : State Deptts. concerned) 

12. It was recommeded that in addition to organising a deta iled training 
programme for the field staff before commencement of data collec
tion, regular training of the field staff should be arranged at the 
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beginning of each season/round and the proforma and instructions 
<:om piled in detail in the light ·of experience gained. 

(Action : IASRI, Agril. Un.iv. and State Deptts,) 

l l. It was recommended that intensive and frequent supervision of field 
work, both pre-planned and surprise, may be undertaken to solve 
the field problems and remove conceptual as well as operational 
difficulties in data coUection. [t wil1 be useful to provide the field 
staff with a Hand-book of Instructions giving details of sampling 
design, procedure of selection of units, proforma, instructions for 

filling of proforma, time schedule of collection of different items of 
data, procedure of measurement and observation of units, etc. 

(Action : All agencies <::oncerned) 

14.. It was recommended that for an effective sample check on the 
quality of data collected, a sub-sample of the ultimate sampling units 
may be canvassed by Supervisory Officers and the data of the super
vised sample may be separately processed for judging and assessing 
t he overall quality of data collected. 

(Action : All agen<::ies concerned) 

i 5. It was recommended that close scrut iny of schedules may be done 
a nd the ga ps and discrepancies observed referred to the field agency 
involved in the data collection without much time Jag to minimize 

errors on account of memory lapse and investigators' bias. 

(Ac tion : IASRr, NSSO and State Deptts.) 

16. Since, data are generally processed on Electronic Computer, it was 
recommended that suitable scrutiny and error detection programmes 
may be prepared not only to eliminate errors introduced due to 
computerisation of data analysis like coding, punching of cards, 
tabulation, etc. but a lso other errors and inconsistencies in the body 
of ciata. Other methods for detectio n of these errors like the use 
of statistical rela tionships between various factors, range of a para
meter, observed t rends etc., may a lso be employed to detect and 
eliminate erro rs. 

(A ction : IASRI and other concerned agencies) 

17. Realising the need for making available the data of agricultural field 
experiments conducted a t different Research Sta tions to scientists 
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and research workers all over the country, it was recommended t.bat 
a standardised proforma may be developed for recording data of 
these experiments on a uniform basis. The data. could be suitably 
stored in National Agricultural Research Information Systell) at the 
IASRI which will enable instant availability of data of experiments 
to any user. 

(Action : Agril. Univ./ICAR Institutes) 

18. It was observed that sometimes the administrators and planners 
wanted data which were either not readily available or incomplete 
or were not of good quality. Data from ancillary or other related 
sources were therefore used for the purpose. It was recommended 
that limitations of data supplied may be clearly made known to 
planners and margins of errors specified. The methodology of 
tackling incomplete data may also be investigated. 

(Acrion : IASRI and other agencies concerned) 

19. It was recommended that robustness of various survey designs in use 
at present which were less prone to non-sampling errors should be 
investigated to determine the effect of deviations and disturbances on 
the estimates of parameters being studied. 

(Action : IASRI, other ICAR Institutes and Agril. Univ.) 

20. It was recommended that efforts should be made to provide inbuitt 
system for quality check in each and every project to ensure constant 
assessment of quality of data collected. 

(Action : IASRI and other agencies concerned) 

21. I~ was recommended that once a technique bas been developed with 
the help of pilot surveys undertaken by IASRI and passed on to the 
States for adoption on a regular basis, the Institute should actively 
collaborate and cooperate with the concerned agencies in the States 
in proper implementation of design as also in other technical aspects 
like training of field staff, supervision of field work etc. This will 
not only ensure good quality of data but also serve as feed back for 
further research to bring about improvements in the methodology 
already developed. 

(Action : I A SRI) 
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:22. For impr.)ving the data base ·for agricultural planning in India, it 
was recommended that the coverage of land use and <erop statistics 
may be extended to the ent ire country. 

(Action : Min. of Agri. & State Deptts.~ 

23. Realising the need for data of aop cutting experiments fo r irrigated/ 
unirrigated areas and also for indigenous/high yielding varieties, it 
was recommended that the sampling design of the surveys conducted 

under the State series may be modified to introduce stratification on 
these parameters. This will greatly improve the precision of esti
mation of crop yields in different categories. 

(Action : NSSO) 

24. It was recommended that the Statistical organisations ·engaged in 
data collection should establish a Cell for constant review and 
appraisal of data collectioa techniques. The · Cell should devise 
suitable checks, both in-ternal and external, to ensure accuracy and 
quality of data. Preparation of suitable schedules for data collec
tion should also be the responsibility of these organisations. As a 
first step in this direction, a monitoring Cell or unit may be estab
lished at IASRI to develop guidelines to assess and monitor quality 
of data. 

( Ac Jion : AJI agencies concerned). 



188 

PLENARY SESSION 

Presentation of Reports by the Chairman. of the Various Sessien 

27th June (Wednesday), 1979 

09.00 A .M. 

Chairman 

Rapporteur 

Dr. Daroga Singh~ 

Director, 

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

Sh. R.K . Khosla 

The Chairman thanked the participants for presenting various papers 
during different technical sessions of the Conference. He then, requested the 
Chairman of various sessions to present their reports. The reports of the five 
technical sessions were read out by the Chairman of the sessions. The Chair
man then declared these reports open for discussion and after a long discus
sion on each of the reports the recommendations made were summarised as 
below :-

• . 4_ 



Summary of Recommendations made during the Fourth Conference 

of Agricultural Research Statisticians held from 25th to 27th 
June, 1979 at H .P.K.V.V .• Palampur (H.P.). 

S.No. Recommendations Conf. No. and Year 
when it was madejand 

or reviewed. 

1 2 

A. Crop Sciences 

1. The need for more uniformity trials on different fields and horticultural crops was felt. 
The role of soil parameters in interpreting data from such tri<~ls also needs study. It 
was recommended that suitable trials for this purpose may be organised for various 
crops. 

(Action : IASRI and Project Co-ordinators of Crop Projects) 

Since there are post-graduate programmes in several agricultural universities, a student 

or staff can be entrusted such type of research work. 

(Action.: IASRI and Agricultural Universities) 

2. It was observed that the losses at the pre-harvest stage were mainly d11e 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 to other crops also. 

(Action : IASRI) 
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Statistical methodology for estimation of losses due to floodsfdroughjhailstorm, etc. 
should be developed. 

(Ac tion : IASRI and other Concerned Agencies) 

3. Regarding losses at the harvest stage it was pointed out that relatively the losses due to 

employment of manual labour were much Jess as compared with the losses incurred 

with the use of mechanised harvesters. This observation needs to be further probed. 

(Action : IASRT, NSSO and D te. of E&S). 

Agricultural Universities and other research institutes should also undertake this type of 
work. 

(Action : ICAR Institutes and Agricultural Universities). 

4. Estimates of post-harvest crop losses currently available are based on guesses and limited 
field experiments . In view of the importance of the problem, research studies for evolving 
appropriate methodology for the assessment of post-harvest losses of foodgrains at 
differen t stages and due to various causes should be taken up on a priority basis. In 
such stud ies provision may also be made to collect information on types of storage in use 
and their re lat ive effic iency under field conditions. 

(A ction : IASRI, !CAR, Dept t. of Food, Ministry of Agriculture and Irrigation). 

Studies on forecasting of crops are being carried out by the IASRI on a few selected 

centres. It was pointed out that some biometric characters account for nearly 60% of 

the variation in crop yield. It was felt that such studies and also others for determina-
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tion of crop weather relationship should be taken up in a number of homogenous agro

climatic zones. In addition, it was mentioned that an integrated approach should be 

adopted where by, the biometric observations, weather parameters and also the affects 
of pests and diseases could be simultaneously studied. For this, various disciplines, and 

Institutes, should collaborate. 

(Action : IASRI, other JCAR Institutes and l.M.D.). 

A manual should be prepared by the IASRI fo r circulat ion for providing guidance for 
similar studies. 

(Action : lASRl). 

6. The cult ivation practices relating to perennial crops in Assam namely arecanut and 

coconut on the one band and pineapple, orange and banana on the other were rather 

typical in so far as area under these crops was substantial but scattered over large tracts 

both in the bills and in valleys. No. reliable statistics on the extent of cultivation or the 
yield of fruits was avaibble in the State. It was recommended that pilot surveys to 

develop suitable sampling methodology for estimation of extent of cultivation and pro
duction of fru its under such conditions may be t aken up. 

(A ction : IASRI and Department of Agriculture, Assam). 

Not only the IASRI but other research institutes and agr icultural universities should a lso 

formulate the scheme and submit to ICAR Panel for Economics and Statistics. Assa m 
Agricultura l University should also formuJa~e a scheme and submit to Economics & 

Statistics Panel of ICAR keeping in view the regional problems. 

(Action : ICAR Jns titutes, Assam Agricultural University and ot1er Agricultural 
Universities). 
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7. The programmes of experiments in cultiva tors' fields taken up so far have covered largely 

crop response to fertilizer application . Other problems like plant protection inter

cropping, etc. suitable for study in different areas should be identified. As experiments 

i n cultivators' fields are in the nature of adoptive research, State Departments of Agricul
ture may be involved in the execution of such investigations. 

(Action : ICAR, State Departments of Agriculture and Agricultural Universities). 

8. Considerable variability bad been observed in the performance of high yielding varieties 
of major cereals and cash crops even in a compac t region like a district. The perfor

mance of the HYV was also not very consistent from year to year. The extent of adoption 

of improved practices also varied videly from cultivator to cultivator. It was rec: mmend

ed that intensive investigations to study the constraints in the adoption of technology for 

increased agricultural production may be taken up in typical districts in different states 

under the VI Plan. 

(Action : IASRI). 

9. For determining yield ra tes of crops like cotton and those vegetables involving multiple 
pickings, compone nt sampling approach with independent sample of fie lds a t different 

pickings with a la rger number of fields for the first and second pickings and a smaller 

number of fields for the .remaining pickings have been found to be convenient a nd 

efficient. However, investigations for studying the efficiency of alternative sampling 

procedure may be conducted in o ther areas ro test and standardise these proced ures. 

(A ction : JASR£ and State Departments. of Agriculture/Agricultural Universities). 
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In view of the value ('(straw as cattle feed there is need to 

al l types of straw which can be used as feed. Straw to graitt 

be different from sirnifa r ratio for conveJ1tional variet ies-. 

est imate traw to grain rat io for su::h varieties, 

estimate the availabi lity of 

ra tio for fiYV is likely to 

Efforts s-hould be made to 

(Action: IASRT, other ICAR Institutes, State Departments of Agricltlt l.fre and 

Agr1cttlturaltJ n1 versi ties) , 

1 L In order to protect the interests of the procedures and fot the J)urpose of price fixations 

it was recommended that the cost of production da ta should be collected on a wider" 
scale 

(A ction: IASRI, AgriciJlttJral Universities and State Departments of AgdctJlt!tre). 

1.2. It was recommended that prices of inputs like fertilizers, irrigation, hurrtan labour; 

bullock labour etc. may be collected from and a fixed set of viiJages on a priority bas~s 
in order to study trend in prices . 

(Action ; Ministry of Agriculture/ NSSd), 

13. For improving the quality of statistics of area production of crops it was- recommended 

that steps may be taken to ensure that the schemes of timely reporting and il1lprovement 

of crop statistics in all states and establishn1eut of a field agency in the states of K.erala; 
Orissa and West Bengal are uniformly implemented. 

(Action : Ministry of Agriculture, NSSO, State Departments Concerned). 
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14. lt was recommended that taking into account the commercial aspects of plantation crops 

particularly tea, coffee and rubber, urgent steps may be taken to improve the quality of 
statistics of area and production of these crops. 

(Action : IASRI and State Departments of Agriculture). 

15. Regarding other plantation crops, it was recommended that IASRI m~y examine whether 
the sampling methodology a lready developed on the basis of pilot surveys. during the 2nd 

and 3rd Plans for estimating the area and production of pla ntation crops lil\e coconut, 

arecanut, pepper etc. need any modificat ion in view of the changes in cultiva tion prac

tices, etc. 

(A ction : IASRI). 

16. For improving the dat a base for ag ricultural planning in Iodia, it was recommended that 

the coverage of la nd use and crop statistics may be extended to the entire country. 

(Action : Ministry of Agriculture and State Departments) . 

17. Realising the need for data of crop-cutting experiments for irrigated j unirriga ted areas 

and also for indigenous /high yielding varieties, it was reco mmended tha t the sampling 

design of the surveys conducted may be under the state series modified to introduce 

stratification on these parameters. This will g reatly improve the precision of es t i n~at e~ 

of crop yields in different categories, 

(Aticn : NSSO) 
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B. Forestry 

18. I t was observed that even the bare s tattsttcs of fo rest resources like d ifferent types of 
wood and other fore stry 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 : JASRI and States) 

The need for initiating appropria te surveys a nd other• stud ies for bringing about improve• 
ment in Forestry Statistics was reiterated. 1t was felt that not much headway bas 
been made in this regard though a similar recommendation was made at the last Con

ference . It was suggested that the Director, IASR1 and the Presiden t, Forestry Research 

Institute may joint!) examine the problems as early as possible with a view to remove the 

impediment s fo r the fo llow up action expeditiously. 

(Action : I ASRI and F.R,f. Dehradun), 

19. A useful modification to Bitterlick's method for determining basal area or trees and from 

it the volume of the useable timber in a forest has been developed by the Forest Research: 

Inst itute, Dehradun. The modified method may be tried in different topographical 

forest areas and in various regions of the country . Its applicability for enumerating 

crop areas may also be tested on a pilot scale. 

(Action : F .R.I., Dehradun, State Departments of Agriculture and IASRJ). 
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C. Animal Sciences 

20. The performance of half/bred animals under field conditions in some areas is found to be 

much lower than the corresponding animals under well/ managed farm conditions. Such 
differences in the perfort])ance could be referred to as resources-cum·extension-cum
management-gap in regard to the cross-breeding programme. A const raints analysis may 

be made in such areas to isolate the management and other factors which are coming in 

the way of realising the genetic potential of cross-bred animals und~r field conditiQas , 

(A ction : Department of A.H., Punjab) 

Since this is a research scheme, it may be carried out at some research farms. 

(A ction : Research Institutes and Agricultural Universities) 

21. Bench-mark surveys under the guidance of IASRI should be carried out in areas where 

special livestock development programmes involving small and marginal farmers have 

been initiated recently or proposed to be initiated soon so that objec tive assessment of 

such developmental measures may be possible, 

(Action: A.H. Division of Minis try of Agricul!ure ~ Irrigat ion and State Depart~ 

ment of A.H.) 

All State Governments should create adequate facilities a nd allot some funds for 

undertaking such studies as the part of projects. 

(A ction: State Departments of A.H.) 

22. It was pointed out that based on the scientific investigations in the field of animal 

sciences~ ~.:ertain statistical methodolos ies have been evolved but these need to be adopted 

I .... 
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more widely by the organis11.tions concerned. It was, therefore, recommended that 
IASRI may prepare a list of all such studies made at various Institutes and Agricultural 
Universities and circulate to various organisations for their adoption. 

(A ctcon : JASRI, other Institutes, Agricultural Universities, State Deptartments 
of A.H. and Ministry of Agriculture). 

23. I t was felt that there may be a number of constraints for adopting the techniques already 
evolved. It was, therefore, recommended that these constraints may be examined in 
detail and necessary modifications made in t e methodology, IASRI may initiate action 
in this regard . 

(Action : IASRI, State Departments of AH. and Ministry of Agriculture). 

24. For a proper dissemination of various results obtained in statistical research as applied 
to animal sciences and for wider application of methodologies, it was recommended that 
a Workshop/Summer Institute might be organised at the IASRl. This will also p10vide 
desired forum for mutual discussions and formulation of appropriate programmes for 
adoption. 

(A ction : IASRI). 

25. While adopting the methodology on the integrated plan for estimating the annual output 
of principal livestock products, some States expressed certain difficullies, both in respect 
of sampling designs as well as in its implementation. It was recommended that these 
aspects might be discussed by the concerned agencies with recommended that these 
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aspects might be the cojordinating agency and the IASRI to arrive at a suitable plan of 

work. 
(A ction : Division of Animal Husbandry, Department of Agriculture, Ministry of 

Agriculture). 

26. As there is a need for working out proJection of milk production and other livestock 
products in the near and distant future, it was recommended that suitable methodologies 

may be evolved for such projections, as also the demand projections. 

(Action: IASRI) 

27. Although data collected in livestock farms are analysed to study the performance of a 
herd, it was felt that more efforts may be made to collect data on animals maintained 
under village conditions to judge their performance. 

(Action ' IASRI, State Departments of A.H., Agricultural Universities and other 

J nstitutes ). 

28. A large body of data are collected during surveys and experimental investigations in 
animal husbandry and dairy fields with some specific objectives. It was recommended 
that these secondary data may be critically examined for making further useful studies. 

(Action : 1ASRI, other Inst itutes, State Departments of A.H., Agricultural 
Universities and Ministry of Agriculture). 

29. The possibility of us ing discriminant function approach and other multivariate techniques 

for improvement in analysis of breeding data on cattle may be explored. 

(Action : IASRI, other Institutes and Agricultural Universities) 
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30. Studies may be made to examine the various methods evolved so far for working out sire 

indices in respect of their efficiency, stability, etc. 

(Action : IASRJ, o ther Institutes, Agricultural Universities and State D eptartment 

of A.H.) 

31. There is an urgent need for knowing the number of cattle and buffaloes under different 

breeds as well as crossbred ones in t he country. It was recommended that in the first 
instance the number of crossbred animals may be obtained during quinquennial livestock 
census. 

(Action : Ministry of Agriculture and State D epartment of A.H.) 

D. Fisheries 

32. To assess the potential of inland fisheries, it is necessary to have reliable data for area 

under water. For this purpose, it was recommended that a census of fisheries may be 

conducted at two points of time, viz. , monsoon and lean seasons. 

(Action : Fisheries Division of Ministry of Agriculture and Irrigation). 

In the absence of representative from Fisheries D epartment, this matter may be taken up 

with the Fisheries Department. 

(Action : Fisheries D ivision of Ministry of Agriculture & Irrigation) 

33. A Workshop on "Fisheries Statistics" may be convened to discuss problems which are of 

interest in both marine and inland fisheries. 

(A ction : IASRI) 
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Directo ra te of Economics & Statistics/ F ishery Division, Ministry of Agriculture & Irrigation 

should arrange for a Workshop/Symposium exclusively for 'Fisheries Statistics'. 

(Action : Dte. of E & Sf Fishery Division Ministry of Agriculture & Irrigation) 

34. T he j oint research project of ClFRI and IASRI for development of methodology fo r 

estimat ion of inl and fishery resources and catches therefrom is opera ting in a compara

tively sma ll area in West Bengal. In order to provide a n enlarged scope to the project, 

t he Con ference recommends that the Fisheries Directo rates/Agricultura l U niversities/ 

State D epartments may provide necessary q ua lified man power support to enlarge the 

scope of the survey to differen t states so tha t a n objec tive method is evolved quickly. 

(A ction : CIFRI/ IASRI/ Dte. of Fisheries (All Sta tes)/BCKVV, West Bengal/ 

OUAT, Orissa/GBPAU, U.P./ R. A.U ., Bihar/ TNAU). 

35. Considering the fact that inland fish seed production and fish production from larger 

water bodies is largely a state activity in public sector, the conference rc:cognises that the 

ava ilable data at various state level organisations can be properly pmcessed and made 

ava ilab le fo r the benefi t o f various users. In o rder to achieve this objective it recom

mends tha t a sma ll group of 3 or 4 , consist ing of experienced inland fisheries sta tisticians 

be consti t uted to design standard proformae, fo r collection of da ta at sta te leve l, for the 
entire count ry . T he State F isheries Directora tes may be required to file the same to 

identify gaps and ava ilab ilities of inland fi sheries data. Thi s may be completed by 

N ov., 1979, so that a background is ava ilable for the symposium of inland statistics, whe-re 

backgro und pa pers of each State may be invited. 

(A ction : IASRI) 
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36. It was recommended that Shri K.K . Ghosh might p repare a note for onward transmis

sion to Dte. of E & S regard ing inclusion of item, i.e., a rea under watet with sub-heads 

to identify ponds, tanks, reservoirs, rivers, seasonal, parennial , stocked with fi sh seed, not 

stocked under their land utilisation schedule for taking necessary ac tion, 

37. I n order to obtain a basic data base at district level, required by the new planning 

process recommended by NCA, a nd villagefpanchyat level, required by institutional 
financers and banks on items such as water areas, classified as perennialjseasortal. ttnde'f 
stockingsjno-stock ings, commen:ial jnon-commercia l exploitation, active fishermen/ their 

operation zones, crafts and implementation etc., it is necessary to have a Quinquennial 
F isheries Census. It has been recognised as a basic need for and w.;ommended by NCA 
for implementation . 

. The Confe rence recommended that this be done urgently for which a working group be 

constitu ted to prepare the schedules and suggest an operative mechanism for the Gensus , 

(A ction ' Deptt. of Agriculture/ Dte. of E & S) . 

38. The Statistics and Resources Division of CIFRI being experienced and well equipped to 

analyse the inland fisheries data, the Conference recommended that this expertise may be 

used by the States for collection and interpretation of inland fisheries data. 

(Action : State Directorates of Fisheries/CIFRI). 

39. The State Fisheries D irectorates, which are the organisations now involved in fisheries 

d ata collect ion and dissemination, need to have well organised statistics section beaded 
by a senior level stat istician with experience in fishery statistics. The conference· recom~ 
mended that this be done expeditiously. 

(Action : State Fishery Departments). 

y 

3 

4th, 1979 

4th , 1979 

4th, 1919 

4th, 1979 



1 2 

40. The conference recommended that a Summer School or Seminar of 2-3 weeks on 

"Quantitative methodology in inland fisheries research" be organised jointly by CIFR.I 

and IASRJ. 

(Action : ClFR I and IASRI) 

41. Multi-disciplinary studies may be taken up for detailed micro-level data analysis in in .. 
tegrated use of water, especially for multi-use water so tha t optimum water util1ty can be 
worked out. Such investiga t ions may be taken in some selected reservoirs or tanks involvin~ 

irrigation Agriculture; Fisheries/Power, Scientists representing different interests. 

(A ction: CIFRT/ IASRII Pr0ject Co-ordina tor (Reservoir Fisheries)). 

42. Considering the fact that data base for inland fisheries resources itself is highly unsatis· 

factory, the conference reco mmends that the census of water a reas initiated in different 

states as a result of NSSO recommendations be completed urgently. 

(Action : Department of Fishery, Ministry of Agricqlture and Irrigation and 
State Fisheries Department ,). 

E. General 

43. With the increased emphas is on newly emerging cropping systems like multiple cropping, 

multi-level cropping etc., research fo r developing a ppropriate designs for identifying 

judicious combinations of crops and their management is necessary. 

(Action : IASRI, other ICAR Insti tutes and Agricult ural Universities) , 
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The recommendations made in such conference8 bhould continue for review till th~ action 
is completed mentioning the conference (s) in which those were recommend~d. 

(A ction : IASRI) 

44. It was felt that the s tudies on determination of the various constraints in the transmission 

of technology should be undertaken in diverse conditions including the t ribal a reas and 

also the small farmers. This may help to provide sugges tions for remedial measures to 
be taken in fu ture. Such studies should be undertaken in collaboration wi th the extension 

agencies. 

(Action ; IASRI, Extension Division of IARI and Extension Depart ment of 

Agricultural Universities). 

Agricultural Universities, concerned depatments of other universities artd other research 

institutes should also take up this work, at least , at micro level if not at macro level. 

(Action ; Research Institutes, Agricultural Universities and Concerned D epart· 

ments of other Universities). 

45. The ICAR may be approached to appoint a committee to look into the need and require

ment of statistical staff in different agricultural universities. The members of the com

mittee may go round those universities and give recommendation regarding the creation/ 

strengthening of the department of sta tistics as per their needs. 

(Action : ICAR). 

The IASRI should vigorously persue the matter with implementing the recommendation. 

(Action : IASRI/ ICAR) 
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46. 1t was noted that the Govt. of India has given high pnonty to rural development 
programmes under the Sixth Five Year Plan. It is necessary to develop a proper 
statistical frame for monitoring the rural development projects, particularly those for the 
benefit of small farmers and landless labourer, The conference stressed the need for the 
creation of a suitable and adequate machinery for proper as.sessment and eva.luation of 
these programm~s as was followed for Rinderpest Eradication, IADP and State part of 
I.C.D.P. 

(A ction: IASRI, Ministry of Agriculture and Irrigation/Concerned Department 
of Agricultural Universities). 

47. In order to examine the operational feasibility and possibility of improving the sampli~g 

techniques and reduction in cost by collecting da!a by enquiry, it was recommended that 
data may be collected simultaneously by enquiry and observation whUe carrying out 
pilot invest igations. 

(Action: IASRI and State Departments) . 

48. All data should be subjected to appropriate quality. checks befope being released fo r 
general use. 

(Action : All Concerned Organisations), 

49. Keeping in view the importance of agricultural statistics it was recommended that all 
efforts should be made to educate the officif! IS and other workers enga~ed in data colle~9 
rion as well as the respondents, 

(A ction : All Agencies Concerned), 
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50. In order to meet the data needs as also to fill in some of the important gaps, the conferen

ce reiterated the recommenda tion of the National Commission on Agriculture to devise 

an integrated system of agricultural surveys and periodic agricultural and livestock 

censuses. 

(Action: JASRf, Ministry of Agriculture and NSSO). 

51. It was observed that one of the main reasons for non-response and incomplete sample 

was the administra tive problems like transfer of fie ld staff in the middle of data collection 
work, late appointment of field staff, or sometimes keeping the posts vacant, assignment of 
other duties, etc. It was, therefore , recommended that t he field sta ff employed for a 

survey should be completely made available for the field work and their transfer avoided 

throughout the period of the survey. This will a lso ensure collection of data on a uni
form basis. 

(Action : State Departments Concerned). 

52. It was recommended that in addition to organising a detailed training programme for the 

field staff before commencement of data collection, regular training of the field staff 

should be arranged at the beginning of each season/ round and the proforma aud instruc

tions explained in detail in the light of experience gained. 

(Action : IASRr, Agricultural Universities and State Departments.) 

53. It was recommended that intensive and frequent supervision of field work, both pre

planned and surprise may be undertake.u to solve the field problems and remove conceptual 
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as operational difficulties in data collection. It will be useful to provide the field staff with 

a Handbook of Instructions giving details of sampling design, procedure of selection of 

units, proforma, Instructions for filling of proforma; time schedule of collection of 

different items of data, procedure of measurement and observation of units etc. 

(Aciion : All Agencies Concerned). 

54. I t was recommended that for an effective sample check on the quality of data collected, a 
sub-sample of the ultimate sampling units may be canvassed by Supervisory Officers and 

the da ta of supervised sample may be sep~rately processed for j udging and asse ssing the 
overall quality of data collected. 

(A ction : All Agencies Concerned). 

55. It was recommended that close scrutiny of schedules may be done and the gaps and 
discrepancies ob5erved referred to the fiel~ agency involved in the data collection 

without much time lag to minimize errors on account of memory lapse and investigator's 
bias. 

(A ction : JASRT, NSSO and Sta te Departments.) 

56. Since data are generally p rocessed on Electronic Computer, it was recommended that 
suitable scrut iny and error detection program mes may be prepared not only to eliminate 
errors introduced due to computerisation of data analysis like coding, punching of cards, 
t abula tion, etc. but also other errors and inconsistencies in the body of data. Other met

hods for detection of these errors like the use of statistical relationships between various 
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fac tors-, range of a parameter, observed t rends etc., may also be employed to detect and 
eliminate errors. 

(A ction : IASRI arid Other Concetned Agencies). 

57. Realising the need for making available the data of agricultural fie ld experiments conduc• 

ted at different Research Stations to scientists and research workers a ll over the country; 
it was recommendetl that a standardised proforma may be developed for reeording data 

of these experiments on a uniform basis. These data could be sui tably stored in Agricul
tural Research Information System at the I ASRI which will enable instant availability of 

data of experiments to any user . 

(Action: Agricultural Vniversit ies/ ICAR Institutes). 

58. It was observed that sometimes the administrators and planners wanted data which were 

either not readily available or incomplete or were not of good quality. D ata from 

ancillary or other related sources were therefore used for the purpose. It was recom• 

· mended that limit ations of data supplied may be clearly made known to planners and 

margins of errors specified. The methedology of tackling incomplete data may also be 
investigated. 

(Action : IASRI and other Agencies Concerned). 

59. It was recommended that robustness of various survey designs in use at present which 

were less prone to no'n-sampling errors should be investigated to determine the effect of 

deviations and disturbances on the estimates of parameters being studied. 

(Action : IASRI, other ICAR Institutes and Agricultural Universities). 
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---------------------- --------------------
60. lt was recommended that efforts should be made to provide inbuilt system for quality 

check in cac:h and every project to ensure constant assessment of quality of data <;ollected .. 

(Action : IASR T and other Agencies Concerned). 

61. It was recommended that once a techniq ue has been developed with the help of pilot 
. sample surveys undertaken by JASRI and passed on to the States for adoption on regular 
basis, the Institute should actively collaborate and co-operate with the concerneq agencies 
in the States in proper im plementation of design as also in other technical aspects like 
training of fie ld staff, supervision of fie ld work, etc. This will not only ensure good 
quality of data but also serve as feed back for fu rther research to bring ~bout imrrov~

rnents in the methodology already developed. 

(Act ion: IASRI). 

62. It was recommended that the Sta tistical Organisations engaged in data collection should 
establish cell for constant review and appraisal of da ta collection techniques. The ceiL 
should devise sui table checks, both internal and external, to ensure accuracy &.nd quality 
of data. Preparation of suitable schedules for data collection should als.) be the 
responsibility of these organisations. As a fi rst step in this direction a menitoring cell 
or unit may be established at IASIU to develop guidelines to assess and menitof quality 
of data. 

(Action : All Concerned Agencies). 
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Sh, S.S, Wakade, 

Oy. Dhector (Sta tist ics), 

Directorate of Animal Husban· 
-dry, Maharashtra State, 
.Pune-1. 

213 
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APPENDIX-II 

The state:ment showing the action taken on the reco:m:mendations :made during the 
3rd Conference of Agricultural Research Statisticians by some of the ICAR Institutes 
Agricultural Universities/State Depart:ments of Agriculture, Animal Husbandry, 

Forestry and Fisheries, 

Sl. 
No. R ecommendations 

2 

I. The results o f past experiments 
on c ro ps indicate wide va ria tio n 

in va rietial perfo rmance and 

input response no t o nly from reg;o n 

to regio n but a lso with in the same 

region and quite o ften within the sa me 

resea rch centre. In this connectio n, 

it was recommended that greater use 

of da ta o n soil fertility pa rameters 

should be made in the interpretation 

of experimental results. 

Na me of the Institutes/ 
Agric.:ullural Universities/ 
St ate Deptts. etc. 

i) I. A S.R.l. (ICAR), 
N ew Delhi 

ii) K .A.U., Mannuthy. 

2. It was noted that in a number of va rie· 
tal t rial the check/lo.:al va rieties are 

no t uni form. Appropriule method of 

i) l.A.S .R .l. (ICAR), 
New Delhi . 

Action taken 

4 

i) Some work on the lines is also being 
a ttempted wi th the da ta o f All India 

Co-ordina ted Agro no mic Research 
project. 

ii) This is being follo wed . 

i) The problem is proposed to be alloted 

to a student of post-gradua te Dip loma 

in Agril. Statistics. 



SI. 
N o. 

3. 

Recommendations 

analysis need to be developed for c:om
bining the results of such tria ls over 
different locations and years. 

With the increased emphasis on newly 
emerging cropping systems like multi

ple cropping, multi-level cropping 
etc., research for developing a ppropri
a te designs for identifying judicious 
combinations of crops and their mana

gement is necessary. 

Name of the Institutes/ 
Agricultural Universities/ 
State Deptts. etc. 

ii) K.A .U., Mannuthy. 

i) J.A .S.R.I . (!CAR), 
New Delhi. 

ii) A.I.C.R.P. for 
Dryla nd Agri., 

2-2-58/60, Amber
pet, Hyderabad . 

iii) J.N.K .V.V., J abal
pur (M P.). 

Action taken 

ii) A scheme is l:>eing drawn up to imple

ment the recomm endation . 

i) The problem has been brought to the 
notice of all the Scientists in the Divi· 

sion of Crop Sciences and Training 
and Basic Research of the IASRI. 

ii) We have successfulJy tried quite com
plex multiple cropping systems in 

"strip strip plot" designs and someti
mes in ' 'strip-split plot" designs. These 

designs accommodate ratios of crops/ 

c rorping patterns such as uniform 
versus paired row cr0pping. 

iii) The Director of Research Services, 

J .N .K .V.V. , Jabalpur requested the 
Deptts. of Agronomy, Soil Science, 
Plant Breeding, Extension, ' Agril. 
Economics a nd Statistics to take 
action on the recommendation. 

N ....... 
00 



j. 

Sl. Name of the Institutes/ 
N o. Recommendations Agricultural Universities/ 

State Deptts. etc. 

4. Attention was drawn to the large I.A.S.R.I. (!CAR), New Delhi 
number of pot-culture an d other labor-
atory experiments that are being 
conc'ucted under contrulled conditions 
in the vHrious research institutes. It 
WHS recommended that critical reviews 
on the nature of these experiments, the 
designs adopted, scope for improve-
ment in their designing, magnitudes of 
various components of variati on etc. 
may be undertaken. 

5. Considerable ~ork that has been done I.A.S. R.I. (!CAR), New Delhi 
on supplemented block and other 
related designs was noted. It was 
recommended that a suitable publica-
tion in the form of monograph on 
supplemented block designs should 
be prepared on a priority basis. 

6. The need for more uniformity trials on 
different field and horticultural crops 
was felt. The role of soil parameters 

i) I.A.S.R.l. , (ICAR) , 
New Delhi. 

Action taken 

A project on I he topic has been form
ulated in the Division of Crop Sciences 
of IASRl which has been approved by 
the Divisional Research Com mittee 
and the sta If Research Council. It 

will be put up to the Management 
Committee of the lASRI (lCAR) at 
its next meettng. 

A project has reen initiated at IASRI 
for preparing a monograph on supple
mented block designs. 

i) Some of the Agricultural Universities/ 
State Departments of Agriculture have 
been contacted to lay out uniformity 



Sl. 
No, Recommendations 

in soil parameters in interpreting data 
from such trials also needs study. It 
was recommen~ed that suitable trials 

fo r this pu rp.ose may be organised fo r 

van ous crop . 

7. Statist ical 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 
t o optimising the use of Soil and 
Water Resources in different areas. 

{ 

Name of the Institutes/ 
Agricultural Universit ies/ 
S.tate Deptts, etc. 

ii) A.l.C.R .P. for 
Dryland Agri. , 

2-2-58/60, Amber
pet Hyderabad. 

i) K.A.U., Mannuthy. 

ii) J.N.K.V.V., Jabal
pur. 

Action taken 

trials on field and horticultural crops. · 
When these trials are laid out , data on 
soil parameters. will also be collected. 

ii) Uniformity trials, one each with sor
ghum and pearl miiJet have been laid 

out by us under dryland conditions at 
Hayat Nagar Research Farm dtuing 

the pres.ent kharif season. We will 
continue the trials during two more 

kharij seasons before concluding. 

i) A project for implementing this recom
mendation will be drawn up soon. 

ii) The Director of Research Services, 
J .N .K.V.V., Jabalpur requested the 
Deptts. of Agronomy, Soil Science, 
Plant Breeding, Extension, Agril . 
Economics and Stat istics to take 
action on this recommendation. 



Sf. 
No. Recommendatlo11s 

~ . 

Nam~ of the Institutes/ 
Agricultural Universitie I 
State Deptts. etc. 

Action taken 

---------------------------·------·---------------------..---=--~------------------------
8. 

9. 

It was observed that the los~es at the 

pre-h arvest stage were mainfy due to 
pests a nd disease~. Work of estimation 

of such losses has been done onTy on 
paddy, wheat, and maize. There is 

need to extend this work to other 

crops also. 

LA.S.R.L (LCAR), New 

Delhi. 

Regarding losses at the harvest stage I.A.S.R.I. (lCAR), New 

it was pointed out that rela tively the Delhi. 
losses due to employment of manua 1 
labour were much Jess as compared 
with the losses incurred with the use 

of mechanised harvesters. This obser-

vation needs to be further probed. 

Earlier work on estimation of crop lo55es 

due to pests and diseases on pad dy, wheat 

and maize covered only traditional varieties. 

of these crops. Subsequently work on such 

Joss estimation was taken up on high yield
ing varieties of paddy and wheat in districts 
South Arcot (T.N.) Ill 1976 and district 
Gorakhpur (U.P.) in 1977 respectively 

where it is cu rrently in progress. Further 
work on th is aspect is proposed to be initi 

ated by Ta mil Nadu G overnment., in colla

b oration with IASRI on cotton and ground
nut crops shor tly. 

A survey to study post-ha rvest foodgrain 

losses had been formulated and includeo in 

the Sixth Plan projects. Approval of the 
ICAR is await ed. 



Sl. Name of the Institutes/ 
No. Recommendations Agricultural Universities/ 

State Deptts. etc. 

10. Regarding losses in storage, it was I.A.S.R.I. ClCAR), 

pointed out that the work has been New Delhi. 

initiated to quantify the extent of 
losses. It was observed that the pre~ 

cies est imates of the losses are not 

available and they are sometimes 

placed in the range of 5 to 50% . lt 
was felt necessnry that studies should 
be undertaken to determine the extent 
of loss objectively at the various stages 
of disposal through which the harve~ 

sted produce passes. This should 
include crop losses due to hailstorm , 
excess of rain, and failure of rain. 

Such studies would help in reducing 
such lossess in future, 

11. Studies on forecasting of crops are l.A.S.R.I. (lCAR), 
being carried out by the I ASRl on a New Delhi. 
few selected crops 1n few selected 
centres. lt was pointed out that some 

f + . 

A survey to stuc;ly post b,arvest foo<;\grain 

losses had been formu.latad &nd incluqed 

in the Sixth P\an project ~ , Apl'roval of 
lCAR. is awaited, 

Studies were intiated· during the Fourth Five 

Year Plan period with a view to developing 
a suitable statistical methodology for prehar~ 

vest forecasting of crop yield on the basis 



St. 
No. Recon1thendatiotts 

biometric characters a:ccount for nearly 

60% of the variation in c-rop yield . It 
was felt that such studies and also 

· others for determination of crop weatJ 
her refationS'hip snoufd be taken np in 

a number of homogenous ag:ro-dimatic
zones. I n addition, it was ment ioned 
that an integrated appr·oac-h should be' 

adopted whereby, the biometri"c obser~ 
vations- weather pa ratrre ters and alsO' 

the effects of pests and dise-ases coufd 
be simultaneously studied. F or this; 

various disciplines and instituteS>, 
shoufd collabOJ:>ate. 

Name of the Institutes/ 

Agricu1tura1 Universities/ 
State Deptts. etc. 

Action taken 

of observat ions on biotnetrlca1 ch a'racter 

recorded during difthent stages of crop 

growth , The crops covered were padd)',· 
wheat, cot ton, and jute on farmer1s fields in 
major crop gro,ving areas of the conntry, 

These studied were further extended to 
sugarcane, tobacco and jowar during the 

fifth five )'ear plan period and work thereon 

is proposed td be continued during the 
sixth five year plan pe'riod also, 

Investigation \.\'ere undertaken recentfy 
to develop a suitable yield productions model 
for paddy crop on the basis of weather 

parameters. An a:ttempt is now being n1ade 

to evolve ail overall weather Index to be 

used either alone or in conjuction with other 
variables such as biometrical characters and 

agricultural inputs as explanatory variables, 
Work has also now been taken up to 

develop a crop yield forecasting model thro• 



Sl. 
No. Reco mmendations 

Name of the Institutes/ 
Agricultural Universities/ 
State Deptts. etc. 

Action taken 

ugh an integrated approach involving the use 
of variables like biometrica I characters, we
ather parameters and incidence of pests and 
diseases as simultaneous explanatory varia
bles in the model. 

Co-ordinated programme involving inter
institutional and inter-disciplinary collab

oration are being formulated for implement
ation duri ng sixth five year plan period. 

The programme wi ll cover major cereals, 
oil seeds, pulses and fruit crops in the major 
crop g ro~ing areas of the count ry. Appro
priate data on biometrical characters. 
weather parameters incidence of pests and 
diseases and other important variables 
affecting crop yield are proposed to be 
collected . 

ii) Indian Meteorological ii) I.M. D. has carried out a number of 

Deptt. , Lodhi Road, investigations in crop weather relation· 
New Deihl. ship studies. Work has been done in 



SJ. 

No. Recommendations 

Name of the Institutes/ 

Agricultural Universities/ 

State Deptts. etc. 

iii) C.P. R.I. (ICAR) 

Simla. 

12. It was p ')inted out further that some I.A. .S.R.J. (ICAR) 
econome tric models have been develo· New Delhi. 
ped for optimisation of the resources 

on individual crops. It was felt that 

such studies should be extended to 

groups of crops so that in futu re it 

should be possib'e to evolve models 

Action taken 

in developing stat istical madels to 

forecast the yield of important crops 

on sub-divisional basis. The Institute 

is also undertaking crop yield form· 

ulation studies. 

Iii) We have formulated a project for fore

casting the yields of potato in hills and 

plains with the help of biometrical 
characters and weather para meters as 

per reco mmendation. The Institute 

needs help from IASRl as regards the 

statistical methodology for yield esti

mates a t per-havest stage. 

lASRI has intiated a project on the supply 

response of pulses using macro data. T he 

results would provide guide lines for allol.

al ion of acreage under vari ous crops of 

macro level, However, the work on opti

mum crop pattern for the villages, blvcks 

etc. have not been initiated so far. 



Sl. 
No. 

13. 

f 

Recommendations 

fo r optimum cropping pattern for the 
villages, blocks, districts and also the 

States. 

Name of the Institutes/ 
Agricultural Universities/ 
State Deptts. etc. 

It was felt that the studies on determi- I.A.S.R.I. (ICAR ), 

nation of the various constraints in the New Delhi. 
transmission of technology should be 
undertaken in diverse conditions inclu-
ding the tribal areas and also the 
small farmers. This may help to 
provide suggestions for remedial meas-
ures to be taken in future. Such studies 
should be undertaken in collaborat ion 
with the extens.ion agencies. 

Action taken 

i) Studies on the evaluation of various 

constraints in the transfer of new farm 
technology will be undertaken under 
diverse conditions specially on small 
fa rms. At present the IASRI has 
undertaken a project to study various 
constraints in rice coltivation in the 
districts of Raipur, Nalgonda, Puri 

and Cuttack. Work on the examina
tion of constraints is also under 

progress in Operational Research 
Project, Chittor garb. Crop and Lives
tock integration is being examined. 
The Institute is also planning to under
taken surveys in other areas in coming 
years. 



Sl. 
No. Recommendations 

Name of the Institutes/ 
Agricultural Universities/ 

State Deptts. etc 

ii) Div. of Agril. Extn. , 

I .A.R.l. , New 

Delhi. 

iii) K.A.U. , Mannuthy 

iv) J . N.K .V.V., 

Jabalpur (M.P.) 

Action taken 

ii) We had intiated an a ll India Co-ordi

nated Research programme in Exten

sion Education. Through this R esearch 

project, attempts are being made to 

s-::ientifically examine various farming 

systems and situation including tribal 
and small farmers areas and constra-

ints in t ransmission of technology. The tv 
tv 

project is in progress and the data -...J 

collection with respect to this project 
has been completed at eight centres 
located in different parts of the 
country. The study will be completed 

in the year 1979. 

iii) This is being done in the U niversity. 

in the case of livestock this has been 

carried out in Trichur Taluk. 

iv) The Director of Research, J.N.K.V.V., 

Jabalpur, requested the Deptts. of 

Aronomy, Scial Science, p lant Breed· 
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S.l 
No. Recommendations 

Name of the Inst itutes/ 
Agricultural Universities/ 

State Deptts. etc. 

14. It was generally felt that with the J.A.S.R.I. (ICAR), 

spread of high yielding varieties of 1'\ew Delhi. 

cereals partcularly for rice, wheat and 

sorghum, there was a need to under-
take these surveys in other important 

districts of the States representing diff-
erent agro·eco logkal conditions since 

the results from the districts would 

not be directly applicab!e to these 
regions . 

Action taken 

tng Extension, Agril. Economics & 
Statistics to take act ion on this recom

mendation. 

The project "Sample Survey for methodolo

gical inwstigations into HYVP" is sarction

ed upto August, 1979. After the completion 
of this p1oject. another scheme ''Sample 

Survey for study of constraints in transfer 

of technology for increased agricultural 

production is proposed to be taken up in 
the VI Plan covering abont 30 districts in 

the country. The scheme is proposed to 

cover such districts where the new techno

logy has not made much headway and will 
help in identifying the local problems and 
limiting factors in the transfer of new tech
nology, particularly to small and marginal 
farmers. 

IV 
tv 
00 
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15. 

Recommendations 

Other cereals which were important 

in some of the States like Ragi in. 
Karnataka should also be brought 
under the purview of high yielding 

varieties programme. 

N ame of the In stitutes/ 
Agricultural Universities/ 

State Deptts. etc. 

ii) Dte. of Agriculture, 

Gujarat (Ahmeda
bad) 

i) I.A.S.R.I. (ICAR), 
New Delhi. 

ii) Dte of Agriculture, 

Trivandrum. 

Action taken 

ii) A Scheme for sample survey for metho
dological investigations into high 
yielding varieties programme is already 
being implemented in investigati r n 
in Gujarat State since 1974. 

i) Under the proposed VI plan project 
"Sa~ple Surveys for study of constr

aints in transfer of technology for 
increased agricultural production" 

the approach is to determine the cons
traints in transfer of technology adop

ting the holding ~s a sampling unit 
and as such all the crops grown in a 

region will be covered. 

ii) Paddy is the only major~cereal produc

ed in the State and as such high yield

ing varieties programme is vigorously 
pursued for rice alone. 



Sl. 
No. Recommendations 

16. 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 stat istics were avail· 

f 

able regarding extent of cultivation 
and yield rates of the new varieties 
of potatv 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, 

Name of the Insl itute~/ 

Agricultural Universities/ 

State Deptts. etc. 

iii) Dte. of Agriculture, 
Bangalore. 

i) l.A.S.R.l. (lCA.R) 
New Delhi. 

ii) Dte. of Agricul ture, 
Gujarat State, 
Ahmedabad. 

A.ction tal:ccn 

• 

iii) Ragi an important H.Y.V. grown in 

Karnataka should als.o be brought 
under purview of H,Y.V.P. with the 
assistance of IASRI. 

i) A project for developing suitable sa m· 
piing methodology for estimating area 

and production of HYV of potatoes 
is being formulated in collaborat ion 
wilh CPRI, Simla and will be taken 
1lP as soon as it is approved by the 
1CAR. 

ii) A sample survey for estimation of 
composi te yield rate of potato crop 
is undertaken on pilot basis in Gujarat 
State, Generally Kukari high yield~ 

ing varieties of potato crop i grown 
in the . tate, 
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Sl. 

No. Recom mendation s 

Name of the Institutes/ 

Agricultural Universities/ 
State Deptts. e tc. 

17. It was- observed that t&e IASRl had l .A.S.R.I. (ICAR), 

developed methodology for estimatiot'f New Delhi. 

of extent of cultivati on and product-

ion of different fruits in a number of 
regions. Th ere was an urgent need of 

bringing o ut a monograph wherein 

all such tech niques should be brought 
at one place for ready reference and 
use· in States. This may also be 
incorporated the la tes t wark done in 
the country. 

18. Regarding statistics of extent of culti· 
vation of fruits and their yield rates 
i.t was pointed out that sampling met· 

hod ology was available at present 

envisaged whole t ime agency for this 

purpose, In many States, however, 

on account of limited resources or 

otherwise no whole time field agency 

was available. It was, therefore,. 

strongly reco mmended that methods 

i) LkSJtl. (ICA!t) 
New DeihL 

(i i) Dte. of Agric·uJture. 

Gujarat, Ahmed a· 
bad). 

I , 

Action taken 

The monograph has been prepared. 

I) The projecf proposal Is under fi·nafisa~ 
tion. 

!i) A pilot sample survey far determini..· 

ing the cost of production of Impor.o 

tant fresh fru its and studying their 

marketing practices is being impleme-· 
nted . 



SJ. 

No. Recommendations 

for collection of data on extent of 

cultivation and yield rates of fruits by 
the normal staff of Horticulture Deptt. 
or other concerned agencies in the 
States may be developed by IASRl for 
adoption on regular basis 

Name of the Institutes/ 
AgricullUral Universities/ 
State Deptts. etc. 

19. The cultivation practices relating to I.A.S. R.I. (ICAR) 

re1ennial crops in Assam namely are- New Delhi. 
canut 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 
substantial but scattered over large 
tracts both in the bills anC: in valleys. 
No reliable stati stics on the extent of 
cultivati on on the yield of fruits was 
available in the State. It was recom-
mended that pilot surveys to devel ,)p 
suitable sam pling method<'logy for 
estimation of extent of cultivation and 

production of fruit s under such condi-
tions may be taken up. 

Action taken 

The prnject proposal is under finalisation. 



St. Name of the Institutes/ 
No. Rec0mmendations Agricultural Universities/ 

State Deptts. etc. 

20. lt was observed that plantation cNps i) J.A .S. R. I. (ICAR) , 
like cashewnu and coconut and fruit s New Delhi . 
ltke man~;o were extensive ly grown in 
some of the forest areas but no statis
tics were ava ilable on their extent of 
c ultivation or even their contribution 
to the total production. It was reco
mmended that pilot surveys be initia-
ted to develop sampling techniques 
for estimation of extent of cultivation 
and production of fruits from such 
areas. 

ii) Forest Research 
Institute & College, 
P. 0. New Forest, 
Dehra Dun. 

iii) Ch:ef Conservator 
or Forest (Develop
ment), Madras. 

Action taken 

i) The project proposJ] is under fioal isa
tion. 

ii) Regarding evaluation of surveys tech
niques for estimating the production 
of fruit from the fruit-trees in forest 
areas already some work has been 
done by the Statistical Branch of 
Forest Research Insti tute. The aim 
was to en umera te the 'Amba' yield 
from the fo rest area of Budhaban 
Block 111 Mohand Range Siwalik 
Forest D ivision. The extent of fruit 
trees in an area is not difficult to 
estimate. 

iii) (a) A pilot survey for the e>timate of 
area and yield of cashew has 
been under taken by the State 
Commissioner of Statistics at the 
instance of the Govt. of India. 



-., 

Sl. 
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23. The role of forestry in the water avai l
ability for agriculture and increasect 
water-use efficiency was stressed and 

design ing of suitable experi ments for 
moisture conservation and water 
management in forestry a re recom m
ended. 

N ame of the Institutes/ 
Agricultura l Uni versities/ 

State Deptt~ . etc. 

ii) D te. of Agriculture, 

Gujarat (A hmeda
bad ). 

i) I.A.S.R .J. (!CAR), 
New Delhi . 

ii) Forest Resear ch 

Institute & Colle

ges, P. 0 . New 
Forest, Deh ra Dun. 

Action t <t ken 

ii) The estimate of p rod uction of cotton 

on the basis o f survey ta lly with those 
worked out on the basis of prore ,s ng 

returns. 

i) The IASRI has only advisory ro le 
to play in these invest igations. The 
Insti tu te wou ld therefore be glad to 
providt: the neces~a ry techn ical gui

dance if a pr• ject is in itiated by the 
forest research o rganisa tion . 

i i) The sta t is tical bra nch a]ongwith 

F orest Influence Branches of Forest 

Research Institute & Colleges is trying 
to form calibration equations to esti
mate the water run-off to compare 
run-off when d iffere nt treatments a re 
implemented. This will go a Jonway 
tuwa rds water use management. 



Sl. 
No. Recommendat io ns 
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24. It was observed th at lac cultiva tion 
constitutes an importa nt const ituent 

of tribal economy and welfa re aspects. 
It was common knowledge that the 

tra ders exploited the tribals a nd o ther 

backward classes enga ged in lac cult i
vation. It was considered importa nt 

and urgent that the cost st ructure of 

lac cultivation and marketing aspects 

are investigated to ena ble formulat ion 

of appropriate development progra
mmes for the upli ft of tr ibals. The 

Conservator of F orests from Bihar 

who was very keen for such surveys 

offered all help and agreed to provi de 

the basic data in this regard. 

J arne of the Institutes/ 
Agricuitural Un iversi tie;f 

State Deptts. etc 

iii ) Chief Conservator 

of Forest , T ri van
drum. 

il I.A.S.R.I. (ICAR), 
N ew Delhi . 

ii) Chief Conservator 

of Forests, Tamil 
N adu, (Madras). 

Acti l n taken 

ii i) Steps have been initia ted to strengthen 

t he S ta ti ~ t ica l Cell of the State Forest 

D epartment. 

i) A project for estimatio n o f lac prod
uction in the important lac growing 

reg:ons of India has been proposed 

in the Sixth F ive Year Plan. The 
aspects relating to cost structure a nd 

marketing will also be included in the 

proposed survey. 

ii) The planting o f lac hosts, trees has 

been d iscontinued in this State. 



Sl. 
No. Recommendations 

25. It was observed that even the bare 
statistics of forest resources like differ
ent 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 appro

priate sampling techniques. 

Name of the Institutes/ 
Agricultural Universities/ 
State Deptts. etc. 

i) I.A.S.R.l. (ICAR), 
New Delhi. 

ii) Office of the Chief 

Conservator of 

Foresrs, MHdras. 

iii ) Chief Conservator 

of Forests, Lucknow. 

iv) Chief Con >:ervator 

of Forest~. Tan:il 

Nadu (Modrfl ), 

Action taken 

i) A proposal for having a joint project 
on ·'Forestry Statistic~" with Forest 

Research Institute or C.S,W,C. R.T.l. 
is under consideration. 

ii) The proposal to conduct sample 

urveys is <;~.cceptable, 

iii) ln th,is state, Fore~try Statistics are 

being collectco regularly. T hese are 

reasonably reliable, The inventory 

data are based on san1pling. Besides 
in Y l Five Year Plan Steps are also 

proposed to strengthen the 5tatistical 
\'r' ing to improve data collection. 

iv) The proposa l to cond uct sa mpl~ SlJf~ 

vey is acceptap!\t, 



SL 
N o. 

26. 

Recommendations 
Name of the fr1 stitu tes/ 
Agricultural Universi tie I 
State Deptts. etc. 

Fa rm forestry and socia l fores t ry were 
likely to play a crucial role in the eco• 

noru y of rural populati on and would, 
therefore, consti tute an important 

componen t in integrated rural develop· 

men t. The dema nd fo r fo restry 
products i n the near future was another 

important considera tion which should 

be taken note of while planning sur
veys on forestry. It was, therefore, 

recommended that the need for earm
arking certain areas in the vicinity o f 
villages or blocks or even brin ging the 

waste and ba rren lands under forests 
may be inves tigated. Surveys should 
also be undertaken to study extent of 
availability of such areas a nd cult iva· 
t ion taken up wherever feasible. The 

specia l p roblems in forestry cultivat ion 

were underlines by various speakers 

i ) LA.S.R. L. (ICAR ), 

New Delhi. 

ii) Fore&t Re ,e'ardt 

Institute & Cofleges, 

P.O. New FoTest, 

Dehra Dun. 

iii) Chief Conservator 

of Forests, Madras. 

iv) Chief Cons-erv1 tdr 
of F orests, 
Lucknow. 

Action taken 

i ) A proposal (or having a joint p roject 

on "-Forestry Stat istics' ' with Forest 

Research Ins titute or C.S,W.C .R .T. I. 
is under consid <! ra t ion .. 

li) We fu lly agree with the re(:ommendat

ion. T he sta te depart ment wh ich are 

the implementing agencies· should act 

on these points. 

Iii) A te'CO'mna is~ance slfrv'ey o: eroded 

rands was condttcted to ascerta in the 
area available during tb:e II plan. A 

fresh survey is necessary to determine 
the extent of land available (under 

various categories) for implementing 

social forestry prdgr'ames, 

iv) A project on fa rm forestry a nd soc ial 

forestry has been form ulated by Forest 
Department keeping in view its ro le in 

the economy of rural population and 

future demand of forestry products. 
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for imtance the need fo r protection of 

newly cultivated trees which, if left 

unguarded, might be grazed or eaten 

up by animal>. Si milar other pro~ 

blems need to be tackled in the context 
of f ,,restry c ultiva tion . 

27. ln other tha t the Jive~tock population 
projections are made on a realisti c 

bass. it is desi rable tha t population 

figures a re avai lable for finer age 

groups a longwith specific morta lity 

and fertility rates. The l.A .S. R. I. may 

final ize the sampl ing technique for 

estima t ion of specific mort<J lity a nd 

fertility rates, HS early as possible, but 

for bovines and ovines. While such 

data m ay be collected from la rge scale 

surveys co ·dur ted for the purpose, 

efforts sho'..l ld a lso be made to extract 
as such information as possible from 
other livestock surveys. 

Name of the ln ~ ritutes/ 

Agncultural Universities/ 

State Deptts. etc. 

i) LA.S.R.l. (lCAR), 

New Delhi . 

Action taken 

i) Pilot studies to work out the metho

do logy fo r estimation of birth and 

death ra tes in bovines at four centres 

wou 1d be undertaken. The work has 

a lready been taken up a t three centre 

and the work a t the fourth centre 

wi ll be taken up during 1979. After 

completion of work suitable method
ology would be evolved. 

Similar stud ies to work out the meth

odology on ovines is proposed to be 
undertaken during Sixth Fi ve Year 

Plan. D ata collected from other sur

veys are being util ized to extr.tct rele
vant infvrmat i n. 



Sl. 
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N ame of the Institutes/ 
Agricultural Universities/ 
State Deptts. etc. 

ii) Dte. of A. H., 

Orissa. 

iii) Dte. of A.H., 

J & K. 

iv) Dte. of A.H. , 
Ma harashtra State, 
Pune. 

v) Dte. of A H., 
Gujarat (Ahmeda

bad). 

vi) Dte. of A .H ., 

Him achal Pradesh. 

Action taken 

iiJ Steps wi ll be taken up after finalisation 

of sampling technique by the lASRI 
for the estimation of specific mortality 

and fertil ity rates. 

-·do-

iv) After the sampling technique is finali-

sed by IASRI this would be introd uced ~ 

in the State. ..-

v) The suggestion wi ll be adopted after 
finalisation of sampling techniques hy 

JASRI for estimation of specific mor

tality and fertility ra tes. Related data 

wi ll be collected from large scale 

sample surveys. 

vi) An Integrated Sample Survey has 

already been lanuched for estimating 

major livestock products such as milk, 

egg, wool and meat and to study other 
a ttendants practices. 



S!. 

No. Recommendations 

28. The possibility of estimating feed 
stock available a t any point of time 
may be explored. The basic data req
uired for estimation may be collected 
from the livestock surveys being 

undertaken. 

Name of the Institutes/ 

Agricultural Universities/ 
Sta te Deptts. etc. 

i) I.A.S.R.I. (ICAR), 
New Delhi. 

ii) Dte. of A.H., 

Orissa. 

iii) D te. of A.H., 
J. &K. 

iv) Dte. of A.H., 
Gujara((Ahmeda
bad). 

v) Dte. of A.H., 
Himachal Pradesh. 

Action taken 

i) The estimation of availability and 
requirement of feed and fodder for 

livestock are being worked out utili

zing the available data. 
ii) Steps have already been taken to 

implement scheme for estimation of 
production and availabil ity of feeds and tv 

fodder during the Sixth Plan period. "{:;, 

iii) Action wi ll be taken with appropriate 
authorities. 

iv) This department has proposed a 
scheme namely estimation of area and 
production of feeds add fodder during 

the period of Sixth Five Year Plan. 

v) An integrated sample survey has 
alread y been launched for estimating 
maj or livestock products such as milk, 
egg, wool and meat to study other 

attendants practices . . 

. ~ 



Sl. 
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29. Although suitable sampling techniques 
are available for estimation of feeds 

fed to animals , the estimate.> a re 
worked out at present only for total 
greens, total dry fodder and total 
concentrates. lt is necessary to obtain 

estimates of the individual constituents 
of feed under each of three groups. 

Future surveys should be planned 
suitably for working out es timates of 

different constitutents of feeds. In the 
meantime, efforts should be ma de to 

fully util ise the available data in wor
king out the estimates of different 

constitutents of feeds fed to animals. 

Name of the Institutes/ 

Agricultural Universities/ 
State Deptts. etc. 

iv) Dte. of A.H. , 

Maharashtra State, 
Pun e. 

i) I.A.S.R.l. (lCAR) 
New Delhi. 

ii) Dte. of A.H ., 

Cuttack. 

iii) Dte. of A H. 

J . &K. 

iv) Dte. of A.H., 

Gujarat (A hmeda
bad) 

Action taken 

iv) On this point guidlines from lASRI 

a re required. 

i) Estimates of feeds given to animals 
constituent-wise have been worked out 

from the pilot surveys. Simila r efforts 

are also being made to have such 
information from such survey. 

ii) Data are being collected to estimate 

the individual constitutents of feed to 
animals under present survey condu
cted in I.C.D.P. 

iii) It will be considered. 

iv) The aspect will be taken care of a t the 

time of implementation of the scheme 

for estima tion of area and production 

of feed and fodder during Sixth F ive 
Year Plan. 



Sl. 
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30. The sampl ing technique evolved by the 
IASRI for estimation of avai lability 
and cost of production of milk may be 
adopted for conducting such surve,·s 
in milk collection areas. 

Name of the Insititute / 
Agricultural Un iversities/ 
State Deptts. etc. 

v) Dte. of A.H., 
Mahrr:shtra State, 
Pun e. 

i) l. A.S.R.I. ( LCA R), 

New Delhi . 

ii ) Dte. A. H., 
Orissa. 

Act ion take11 

v) JASRI may give the guidlines regas
di ng the sample s iz~ of households in 
the Integrate Survey Scheme as the 
present sample size is not adequate 
for estimating the constituents of indi
vidual feed and fodder fed to animals. 

i) A Monograph is being prepared giving 
de tails about the plan of w;1rk sa m
pling design, method of collection of 
data procedure of analys is, broad 
fi nd ings and relevant schedules fur 
colleciion of data on availability of 
cost of milk production. This monog
raph \>\ill be sent to all the depart
ments of animal husbandry and dair
:ying and other organisations concerned 
for the adoption of the techn ique. 

ii) Propo, ,!] to implement f ur schemes 
during the Sixth Plan Peri od and steps 
will be taken to work out the cost of 
production of livestock products. 



Sl. 
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Narne of th e Institutes/ 
Agricultural Universities/ 
State Deptts. etc. 

iii) Dte. of A.H., 
Gujarat 
(Ahmed;Jbad). 

Action taken 

iii) The sampling techniqe evolved by 
T AS R r h<l s been adopted to estimate 
availabil ity, of milk in the state. For 
estimation of st ructure and indices of 
the cost of production of livestock 
produc' s a scheme has been proposed 
for implementation during the sixth 
plan. 

31. Pilot sample survey3 for evolving a IASRI (ICAR), 
technique for studying the econom ics New Delhi. 

The Institute carried out the first survey for 
studying economics of reanng calv: s in 
Hissar a ;-ea c' f Haryana. The ~econd survey cf 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. 

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 sim ilar 
surveys by concerned organisations. 

to study the economics of rearing o f cross
bred calves is ia progress in West Bengal. 
One more centre is proposed to he taken up 
[,1r similar work during Sixth Five Year 
Plan. 

i) I.A.S.R.l (ICAR), Based on two such surveys, a monograph is 
New Delhi . being prepared giving details about the plan 

of work, sampling de ;ign meth ~d of collec
tion of da ta alongwith spec1 men schedules, 
prccedure of analys is, broad fi•1dings etc. 
This mon og raph wi ll be sent to state depart-
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N ame of the Institutes/ 
Agricultural Universities/ 

State Deptts. etc. 

ii) K .A.U., 
Ma nnuthy. 

iii) Ote. of A .H. , 

Orissa. 

iv) D te. o f A.H ., 
Gujarat 

(Ahmedabad). 

v) Dte. of A.H ., 

Maharashtra State, 

Pun e. 

Action taken 

ments of Animal Husbandry, Agricultural 

Universities and other concerned organisa-

tions fo r adoption of technique for the 
purpose. 

ii) T his is yet to be done. 

iii) Proposal to implement 4 schem es 

during 6th Pla n per iod and steps 

would be taken to work out the cos t 

of p roduction of livestock. 

iv) Scheme for es timation of structure 

indices of cost o f production of lives

tock p roducts is proposed in Sixth 

Five Year Plan. 

v) The scheme fo r working out cost of 

p roduction of poultry and eggs under 

com 01ercia l ID<lnagement will be consi· 

dered as regards the cos t of produq. 

tion of pQ\.IJtry and e13gs by sn1all flock 

( 



Sl. 
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Name of the Institutes/ 
Agricultural Universitie·sj . 
State Deptts. etc. 

Vi) Dte. of A.H.1 
Maharashtra State, 

P"Nne. 

vii) J.N.K.V.V.~ 

Jabalpur (M.P.) .. 

Action taken 

owners (flock size upto 20) a' 

pilot scheme is under considera

tion of the Govt . and is likely to be 
taken up during VI Plan. 

vf) The scheme for working out the cost 
of product]on df poultry and· eggs 

"Under commercia:! management witl 

be considered. Besides, a pilot scheme 
is under consideration and is likely to 
be taken up in the VI Plan. 

vii) The Director of Research Services, 

1.N.K.V.V., Jabalpur requested the 

Deptt. of Agril. Economics, to make 
proposal with the help of Asstt. Statis

ticians of Cattle and Poultry Projects· 
for the im]Jlementation of this recom• 
mendation. 

' ' 
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33. Methodological investigation to s• udy 
the comparative performance of mixed 
f,IJ ming involving suitable combina · 
tions of crop, livestock, poultry and 
Ji· h m<~y be taken up. 

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 inheritan(e to be introduced in 
cro ,s-breeding programm~s in the 
at ea taking into account the local con
ditions as well as the availability of 
various essential inputs like nutrients, 
disea!e and health cover and manage
ment. 

Name of the Institutes/ 
Agricultural Universities/ 
State Deptts. etc . 

i) LA.S.R.l . (ICAR), 
New Delhi . 

ii ) K.A u., Mannuthy. 

i) Dte. of A.H., 
Cuttack. 

i i) Dte. of A.H .. 
J. & K . 

iii) Dte. of A.H. , 
Gujarat (Ahmeda· 
bad) 

Action taken 

i) A methodological inve~ tiga t ion for 
studying the comparati ve performance 
of mixed farming involving crop, live· 
stock, poultry and fish is proposed to 
be taken during Sixth Five Year Plan. 

iiJ Mixed farming is going to be taken up 
shortl y at Kumarakam. 

i) Breeding Policy Committee may be 

set up to formu late breeding program
me of the State. 

ii) Suggestion will be considered . 

iii) The state department of Animal Husb
andry has evolved a breeding policy 
for the state in consultation with 
v~rious agencie~ such as N. D. DB .. 
G.D.D.C'. . Gujarat Agril. University 
& Co-operative Dairies a nd Prominent 
Cattle Breeders . 
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N o. Rec'l mmend ations 

35. The non-ava ilability of statistical findi
ngs of various cross-breeding program

mes being undertaken in the country 
was keenly felt. While the IASRI has 
taken up the analysis of data from all 

the Military Dairy Farms in a compr
ehensive way, the statistical depart
ments of agricultural universities in 

different State may undertake the 

ana lysis of cross-breeding progra mmes 

in operation in their States. 

36. The perfomance of half-bred animals 

under field conditions in some areas 
are found to be much lower than the 

Name of the Institute s/ 

Agricultural Universities/ 
Sta te Deptts. etc . 

iv) Dte. of A.H ., 

M aharashtra State, 
Pun e. 

i) J.N. ~.v.v. , 

Jabalpur. 
(M.P.) 

ii) K.A.U., Mannuthy, 

i) Dte. of A.H ., 

Gujarat, Ahmeda

bad. 

Action taken 

iv) The Cattle Breeding policy to be 
adopted in the state is decided by 
appointing a Committee from time to 

time consisting of Geneticist, Bree
ders and Technjcal Experts, 

i) At present a cross-breeding scheme is 

being run by the University under 

AICRP on Cattle. 

ii) This will be done alongwith the cross

breeding programme of the University. 

i) This has been noted for implementa
tion. 



Sl. 
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corresponding animals under well
managed farm conditions. Such diff 
erences in the performance could be 

referred to as resources-curn-exteu&ion
cum-management-gap in regard to the 

crossbreeding programme. A constr

aints analysis may be made in such 
a reas to isolete the management and 

other factors which are coming in the 
way of realising the genetic potential 
of cross-bred animals under field con
ditions. 

37. A uniform system of mi lk recording 
under village condi tions may be intro

d uced in each.Sta te so that the progeny 

testing programmes as well as cross

breeding programmes introduced under 
field conditions in some of the States 

could be properly evaluated. The 

Name of the Institutes/ 
Agricultural Universities/ 

State Deptts etc. 

i) Dte. A.H., Orissa. 

ii) Dte. of A.H . 

J. &K. 

Action taken 

i) Milk recording has already heen taken 
up in villages under key village sche
mes and I.C.D. project. 

ii) Suggestion will be considered. 



Sl. 
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identification of animals may be under
taken and pedigree and history sheets 
may be maintained. 

Name of the Institutes/ 

Agricultural Universities/ 
State Deptts. etc. 

iii) Dte. of A.H., 
Gujarat (Ahmeda
bad.) 

iv) Dte. of Animal 
Husbandry, 
Maharashtra. 
State, Pune. 

Action taken 

iii) Un~form system of milk recoding under. 
village conditions has been adopted in 

I.C.D.P. areas. Central herd registr
ation scheme Gir and Kankrej cattle 
is also in operat ion in the state. 

iv) Milk recording in the areas covered 
by the I.O.D. P.'s and K.V.C.'s has been ~ 

undertaken as per pattern of system
atic recording evolved by I.A.S.R.I. 
In addition milk recording by the 
cross bred cattle is being introduced . 

The data will be utilized for sire evalu· 

ation. Identification of the cross-bred 
animals born by way of eartagging is 
adopted under each institutes doing 
artificial insemination work. Pedigree 
sheets has been maintained for this 
purpose. 

....... 



Sl. Name of the Inst itutes/ 
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State Deptts . etc. 

38. In those States where the progeny i) Dte. of A.H., 

testing programmes in cattle and beff- Or iss a . 

aloes are being implemented and sires 
are being evaluated on the basis of an 
adequate number of daughters, atte

mpts sho uld be made to publicise the 
breeding worth of the bulls a long with 
their repeatabi lity. 

39. It was stressed that in progeny testing 

programmes wi th 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 normally a bout 50 to 60 
dams may normally be mated to a 

ii) Dte. of A.H., 
Gujarat, 
Ahmed bad 

iii) Dte. o f A.H., 

Maharashtra 
State, Pune. 

i) Dte. of A.H . 
Gujarat, 
Ahmedabad 

ii) Dte. of. A.H ., 

Orissa. 

Action taken 

i) Steps have been taken to execute the 

progeny testing programme in the 

State. 

ii) This recommendation has been noted 
for future action. 

i ii ) The progeny testing progra'l'l me is 
undertaken only in cattle in Maharas

htra. The breed ing worth of the site ; 
a longwith repe..~tability would be 
published in due course. 

i) Steps have been taken to execute the 
programme in the State. 

ii) This has been noted for action . 



Sl. 

No. Recommendations 

sire so that a t least 10 to 12 daughter 
become available for working out a 

precise est imate of the breeding worth 
of the sire. 

40. It was pointed out th at in certain 

cattle a nd buffalo herd s in some areas , 
the average production of the herd is 

decreasi ng over time. It was recom
mended that in such cases statistical 

methods may be used to separate out 

the genetic trends from the environ
mental ones for knowing whether 

decreases are at the. genetic level or 

due to environmental factors. The 
methodology developed by the IASRI 

in this regard may be circulated to all 
the States for undertaking such analy
sis. 

Name o f the l nstitutes/ 

Agriculturill Universi ties/ 

State n~ptts . etc. 

ii i) Ote. of A. H. , 
Maharashtra State, 

l'une. 

i) l.A.S.R.l. (lCAR), 

New Delhi. 

ii) Dte. of A.H. , 

Orissa. 

Act ion taken 

iii) Progeny testing of cattle hulls is only 
being done in the State so far. This 

is being done on the basis of adequate 

number of animals. 

i) T he methodology developed by 
I.A.S.R.I. for separating o ut genetic 
trends from environmental ones in 

cattle and buffa loes in the form of 

research papers were sen t to the Vice 

Chancellors of a ll Agricultural Unive
rsities and Directors of Sta te Depart

ments of Animal Husbandry for 

undertaking such analysis. 

ii) Disease intellegence uni ts have 

already been established in the State 

to collect timely information about the 

diseases of livestock. 



St. 
No. Recommendations 

41. Since authentic information about the 
incidence of diseases in cattle and 
buffaloes is not readily available in 
most of the States, it was re~ommen

ded that a Disease Intelligence Agency 
may be established in each State to 
collect a nd collate timely information 

in this regard so that necessa ry pro
phylactic measures could be taken in 
advance . 

Name of the Institutes/ 

Agricultural Universities/ 
State Deptts. etc. 

i) Dte. of A. H., 
J. &K. 

ii) Dte. of A. H., 
Gujarat. 

Ahmedabad, 

iii) Dte. r f A.H .. 
Maharashtra, 

State, Pun e. 

' 

Action taken 

i) S 'Jgg.!sti·Jn wil l b:! c J ns id ~ reJ . 

ii) The State Department of Animal 

Huc;bandry has established au epide

miology unit at Lusagarh to Co-ordi-
nate the working of the disease 
investigation units and to provide 

necessary guidence to the field officers N 

for under taking prophylaGtic measures ¥! 
in advance, 

iii) Timely aotion for reporting and control 

of Contagious disease but breaks m 

the animals is being taken up in the 
State, through disease investigation 
selection, month ly return regarding 

incidences, a nimals affected and died 

etc., is also circulates to all the di~ tri .. 
cts, 



Sl 
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42. A proper method for estimating the 
incidence of diseases in bovines under 
field conditions may be developed by 
a team of scientists working in the 
fie ld of veterinary and statistics. 

43. Wool Analysis Laboratorie·s shol11d be 
established in States dealing with 
whool production. These laboratories 
sould be associated with the Sheep 
Breeding Farms in the State for provi
ding with neces-sary data on the quality 
of wool on a sampling basis. 

Name of the Institutes/ 
Agri~ultura l Universit ies/ 
Sta te Deptts, etc. 

i) LA.S.R.I. (ICAR) 1 

New Delh i. 

i) Ote. of A.H., 
Gujarat, 
Ahmedabad, 

ii) Dte. of A.H .• 
Maharashtra 
State, Pune. 

iii) Dte. of A.H. ,. 
Himachal, 
Pradesh. 

Action taken 

i) Stud y to estimate the losses due to 
inclidence of pests and diseases in 
bC5vines has been proposed to be takeli 
up during the Sixth Plan in collabora
ti on with IVRL 

i) lt has been already adopted in the 
State Wool Analysis Laboratory at 
Morvi, 

ii) The wool analyS:is laboratory has 
been established in the State since long 
and is associated with the Sheey Bree
ding Farms. The laboratory analysis 
the samples received from the different 
sheep breeding farms and guides the 
farms for selection of breeding stock. 

iii) Two wool analysis laboratories are in 
operation and are associated with 
sheep breeding farms for the purpose. 

"' VI 
VI 

j 
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Agricultural Universities/ 
State Deptts, etc. 

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

45. Besides hides and skins and pigs the 
scope of pilot sample survey for esti
mation of livestock products being 
carried out by IASRI should be exten
ded so as to cover other livestock 
prot' ucts such as hair and bristles and 
by-products of milk and of those 
coming out 0f slaughter houses. 

46. The sa mpling methodology for estima
tion of livestock products, viz., milk, 
wool, eggs and meat has been develo
ped for providing estimares of produc
tion at the State level only . In the 
context of integrated rural d.:velopment 
it is necessary that methodology 

1 

i) IASRI (lCAR), 
New Delhi. 

i) I. A.S. R.I. \ICA R), 

New Delhi. 

i) l.A.S. R.T. (ICAR), 
New Delhi. 

Action taken 

i) Action regarding Mini-workshop Otl 

Statistical Analysis of breeding data 
is being initiated. 

i) Surveys to cover livestock products 
li ke hai r and other by-products of milk 
etc., will be planned and taken, in the 
second phase after completing the work 
in hand /proposed dur ing the Sixth 
Five Year Plan , 

i) Implemented-Pi lot sample surveys will 
be unde;taken from May. 1979 in 
Barabanki district of Uttar Pradesh 
and Rohtak district of Haryana for 
the purpose of developing met hodo
logv fu r obtaining es timates of milk 
prod uction at t he district le .el. 

f 

l 
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Name of the Institutes/ 
Agricultural Universities/ 
State Deptts. etc. 

Action taken 

--------------------------------------------------------~--------- ------------

47. 

should be deve loped to provide such 
estimates at the district and block 
levels. 

Bench-mark surveys under the guidance 
of IASRI, should be carried out in 
areas where special livestock develop
ment program mes involving small 

and marginal farmers have been initi
ated recently or proposed to be 
initiated soon so that objective assess
ment of such developmental measures 
may be possible. 

i) IASRI (!CAR), 
New Delhi. 

ii) Dte. of A.H., 

Orissa. 

iii) Dte. of A.H ., 
J & K. 

i) Necessery guidance for carrying out 
bench mark surveys in areas where 
special livestock dovelopment pro
grammes are in progress/ to be initi 
ated will be provided as and when the 
concerned organisations approach the 
Institute. 

ii) Such studies will be taken if some new 
scheme are implemented in the Sixth 
Plan period. The Central Ministry is 
being requested to evolve a model for 
such studies, so that it will be possible 
to execute in the State. 

iii) Bench mark survey is already being 
conduted in I.C.D.P. area. 



Sl. 
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4&. In aU State Livestock Breeding Farms 
statistical staff should be provided 
adequately for collection of statistical 
data. 

Name of the Institutes/ 
Agricultural Universities/ 
State Deptts. etc. 

iv) Dte. of A.H., 
Gujarat, Ahmeda
bad. 

v) Dte. of A.H .• 
Maharashtra 
State, Pune. 

vi) Dte. of A.H., 
Himachal Pradesh. 

i) Dte. of A.H ., 
Orissa. 

ii) Dte. of A.H., 
Gujarat, 
Ahmedabad. 

iii) Dte. of A. H .• 
Maharashtra 

State, Pnne. 

Action taken 

iv) The recommendation is accepted and 
needful will be done in Sixth Plan. 

v) This wo.uld be considered in the VI 
plan. 

vi) A benchmark survey has been under
taken in the Intensive Cattle Develop
ment Project and report submiited to 

the Govt. and the Institute. 

i) Action is being taken to make provi
sion for statistical staff under the 

Livestock Breeding Farm>. 

ii) This has been noted fo r action in the 
Sixth Plan. 

iii) This would be considered in the VI 
plan. 

t-• 
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49. 

Recommendations 

The available sampling methodology 
for estimation 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 neces
sary that thi s should fit into the day to 
day working of these departments and 
basic data obtained through their 
field agencies. Pilot studies should be 
undertaken by IASRl to modify the 
available meth odology to meet this 
requirement. This requirement should 
also be kept in view in the future re
search programmes for estimation of 
livestock products. Such studies will 
also help in substantially reducing the 
cost of conduting sample surveys on 
li vestock products. 

Name of the Insititutes/ 
Agricultural Universities/ 
State Deptts . etc. 

i) l.A,S.R.l. (ICAR), 
New Delhi. 

ii) Dte. of A.H., 
Orissa. 

iii) Dte. of A. H., 
J&K. 

iv) Dte. of A.H., 
Gujarat, 
Ahmedabad. 

I 

t 

Action taken 

i) Implemented :- Pitol sample surveys 
for estimating production of livestock 
products by using normal departmental 
staff will be undertaken in the districts 
of Ludhiana (Punjab) and Hoshanga
bad (M.P.) during June, 1980·August, 
1981 and io Nasik (Maharashtra) and 
Trichur (Kerala) districts during 

1981-82. 
ii) Data are being collected for estimation 

of major livestock prod ucts under 
centrally sponsored scheme and the 
methodology adopted as secommended 
by Govt. of Ind ia, Min. of Agriculture 
and Irrigation, Deptt . of Agriculture. 

iii) Suggestion will be considered. 

iv) This bas been noted for action. 

l 
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50. To assess the potential of inland fishe
ries, it is necessa ry to have reliable 
data for area under water. For this 
purpose, it was recommended that a 
census of fisheries may be conducted 

at two points of time, viz., monsoon 

and lean seasons. 

-{ 

Name of the In sititutes/ 

Agricultural Univers ities/ 
State Deptts. etc. 

v) Dte. of A.H., 
Maharashtra 

State, Pune. 

vi) Dte. of A. H. , 

Himach al Pradesh . 

i) Deptt. o f Agri., Min, 

of Agri. & Irriga
tion, Krishi Bhavan, 
New Delhi. 

Action taken 

v) The collection of data for estimation 
of livestock products through normal 

field agencies is not possible. Special 

agencies are necessary for collection 

of data on livestock products. 

vi) An integrated sam ple survey has 

already been la unched for estimat ing 
major livestock products such as milk, 

egg, wool and to study other atten

dants practices. 

i) A pilot sample survey in collabora tion 

with N.S.S.O. was carried out during 
1973 in three districts of three States 
viz. , Andhra Pradesh, Tamil N adu 
and West Bengal which has since been 
completed. The methodology based 
on pilo t sample surveys which gave 
estim ation of inland resources was 

co mmunicated to the States for imple
mentation in 1977. 

+ \ 
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51. System analysis and simulation appro

ach may be adopted for studying the 

overall impact of stocking size and 
density, feeding quality, quantity perio
dicity, species composition for polycu
lture and pond management. 

52. Studies to correlate the data on fish 
landings with those on meteorologic:~! , 

hydrological , physical and chemical 

observations may be undertaken by 
a tea m of scientists working in the 

fields of biological, statistical,. meteor

ogical, physical and chemical sciences. 

53. Socio-economic studies may be under

taken 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. 

Name of the Institutes/ 

Agricultural Universities/ 

State Deptts. etc. 

Action taken 

No reply has been received from 

CMFRI & CIFRI. 

No reply has been received from C.M.F.R .I. 

No reply has been received from C.M.F.R.I. 
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54. Experimental studies ma y be under~ 

taken to determine the optimum mesh 

size for capture of prawns of commer· 
cia\ size. 

55. Bio-assay studies may be undertaken 
for fixing lethal doses for living organi
sms so as to control the toxicit y of 
affiuents due to pollution. 

Name of the Institutes/ 
Agricultural Universties/ 
State Deptts. et~;;. 

56. A Workshop on "Fisheri es Stntistics" I.A.S.R.L (ICAR), 
may be convened to discuss problems New Delhi. 
which are of interes t in both marine 
and inland fis heries. 

57. The ava ilable statistics on inland Deptt. of Agriculture, 
fi sheries in various states are highly Min , of Agri. & Jrrig. , 
inadequate, primarily due to lack of .Krishi Bhawan, 0lew 

· statisti~a l personnel in the fisheries Delhi , 
departments. The sta tistical cells in 
these departmets should be suitably 

Action taken 

No reply h~s b<;~~ received from C,M.F,R.I. 

No reply has been received from C,M.F.R.L 

The Indian Society of Agricultural Statistics 
is organis ing a symposiulll on ·~Inland 

fshery Statistics" in its forthcoming annual 
conference later th is year. A workshop 
will be convened thereafter, if necessary. 

The State F isheries Departments have very 
skelton staff fo r the collection of fi sherie~ 
statistics. The matter is being .pur&ueQ. with 
the State Qovts, 



SJ. 
No. Recomm€ndations 

strengthened on the fin e suggested b'y 
N CA so that collection and compila .. 
tion of statist ical data on fis her ies can 
be organised rn a systematic manner 
to meet the research needs. 

Name of the Jnstitu tes/ 
Agricutt ural U nivef; ities/ 
State Deptts, etc. 

58. A suitable methodology shoufd be J.A.S .RJ. (!CAT{), 
developed at the ear liest for e'stimating New Delhi, 

the prodU'ction of inland fish . The 
pilot sample surveys pfanned fot this 

purpose jointly by TASRI and CIFRl 

in West B'engal and Orissa sho'uld also 

be extended to other important Sta tes 

like Assam Bihar and Maharas·htra. In 
this connection, the report s published 

by NSSO, may be taken mto account. 

59. The impact of mechanised fishing on I.A.S.R .I. (ICAR)
1 

the economy of the traditiona I fishing New Delhi. 
communities in the coastal areas may 
be studied. 

Act ion taken 

Pi lot sur;ey fo r estltttation of resources and 

eatch of inland fish has been init iated in four 

districts of West BengaL Sim ilar surveys in 2 
more districts of West Bengal and 3 districts 

of Orissa wiH be carried out after I CAR's 

appl'oval is obtained , 

iASRI has proposed a: project to sfucfy the· 
relative economics of' various fishing· 
methods and impact of tl1echanised fishing 

in Calicut Area of Kera1a Sta•e. The project 

will be undertaken in collaboration with the' 
C.M.F.R.I. (Cochin). 



SJ. 
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60. 

Recommendations 

Studies should be undertaken to 

develop standard methods of estima

tion to evaluate total avail ab ility and 

requirement s of feed. For working 

out the availabi lity of feed, accurate 
estim ates of prc duction of crop by-

products sh ould be obta ined. The 
NSSO and State Deptts. which are 
responsible for conducting crop estima

tion surveys may be requested to 

record weighment of crop by-products 
in the sample plots selected for crop 

cutting experiments. Such extim::ttes 

should be obta ined not only for diffe-
rent crops but also fo r important 

Name of the Institutes/ 

Agricultural Universities/ 

State Deptts. etc. 

i) I.A.S.R . L (!CAR), 

New Delhi. 

ii) Dte. of A.H ., 

New Delhi. 

varieties, (serarately fo r high yielding iii) Dte. of A. H. , 

va rie ties) of a crop. It 

State D eptts. of Animal 

d ry may extend their help 

necessary , 

Husban
during the 

period of crop estim ation surveys. 

G uj ra t (Ahmeda

bad) 

Action taken 

i) Studies to estimate the availability and 

requirements of feed for animals are 

in progress. F o r working out the esti

mates the latest livestock census figures 

would be required and these are not 
available as yet for all the States. 

ii) T he crop estimation of the State is 
bein g conducted by the Dte. of Bureau 

of Statistics and Economics, Orissa. 

Action is be ing taken to move the 

concerned D eptt. to record the crop 

by-products in the simple plo ts selected 
for crop. cutt ing experiments. 

iii) A sr.heme has been proposed for esti· 

ma tion of area and production of feed 

and foddr. r u nder sixth plan scheme, 

t 

f 
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61. Sampling techniques evolved on the 

basis of a pilot study for estimation 

of area of grazing land and its utilisa
tion need to be tested in different 
regions and finalised for adoption by 
State Departments. 

Name of the Institutes/ 

Agricultural Universities/ 

State D eptts. etc. 

iv) Dte. of Argiculture, 
Gujarat (Ahmeda
bad). 

i) I.A.S.R. I. (ICAR), 
New Delhi. 

ii) J .N.K.V.V., 
Jabalpur (M.P.) 

iii) Dte. of A.H., 

Orissa. 

Action taken 

iv) Weight of by-products obtained from 

the sample plot selected for crop
cutting experiments is being recorded. 

i) A Pilot sample survey for estimation 
of area of grazing land and its utiUsa
tion is in progress in Puri district. A 
similar survey will be taken up in 
Tamil Nadu subsequen tly. The metho
dology wi ll be finalized and passed on 

to the states, after results of these 

surveys become available. 

ii) Action is being contemplated to esta

blish a Statistical Cell in the Univer

sity Research Wing which can take up 
steps to implement this recommenda

tion. 

iii) A study for estimation of area of 

grazing lan d and its utilization has 
alreay been taken up in the State by 
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Name of the Institutes/ 
Agricultural Universities/ 
States Deptts. etc. 

62. The sampling technique for estimation 
of production of cultivated fodde~s 

available on the basis of pilot surveys 
may be adopted with necessary modi
fications, if any. to suit local conditions, 

iv) Dte. of A.H., 
Gujarat, 
Ahmedabad . 

v) Dte. of A.H., 
Maharashtra State, 
Pun e. 

vi) Dte. of Agriculture, 
Gujarat, (Ahmeda
bad. 

i) J.N.K.V.V. , 
Jabalpur (M.P.). 

Action taken 

the Directorate of Bureau of Statistics 
and Economics, Orissa under the 
scheme sponsord by !CAR. 

iv) It has been noted for action. 

v) This will be considered after guidance 
is obtained from IASRI regarding 
sampling techniques, etc, 

vi) Such type of pilot study can be under
taken if the staff is provided . 

i) Action is being contemplated to estab
lish a Statistical Cell in the University 
Research Wing which can take up 
steps to implement this recommenda
tion. 



Sl. 
No. Recommendations 

63. The departments of Statistics of Agri

cultural Universities and State Depart

ments in Animal Husbandry and 

Fisheries should take up research 

problems which are location-specific 

Name of the Institutes/ 

Agricultural Universities/ 

State Deptts. etc. 

Action taken 

ii) K.A.U., Mannuthy. ii) Projects will be taken up. 

iii) Dte. of A.H., iii) It has been proposed to take up survey 

Orissa. on feed and fodder in the Sixth Plan 
period. 

iv) Dte. of A.H., 

Gtijarat (Ahmeda

bad). 

v) Det. of A.H. , 

Maharashtra State, 
Pune. 

vi) Dte. of Agriculture, 

Gujarat (Ahmeda

bad). 

i) J.N.K.V.V. , Jabal

pur (M.P.) 

iv) A scheme has been prop osed for esti

mation of area and production of feed 

and fodder under Sixth Five Year 

Plan. 

v) A scheme is being proposed by the 

Deptt. for estimating yield rates of 
cultivated fodder and naturally grown 

grass. 

vi) Such type of pilot study can be under

taken if the staff is proposed. 

i) Action is being contemplated to estab

lish a Statistical Cele in the University 
Research Wing which can taken up 

steps to implement this recommenda
tion. 



______ , ______________________________________ __ 

Sl. 
No. Recommendations 

in nature as far as Central Institutes 
of ICAR are concerned they should 
take up problems which are of nation
wide interest. 

64. Priorities may be given to statistical 
problems which are relevant to emer
gin g farmin g systems such as crop
lives tock farming, crop-fish farming, 
and sea-farmin g in view of the fact 
that such systems can lead to not only 
addi t ional production but also more 
income and gainful employment. 
Attempts should be to meet the 
requirements of the weaker sections of 
the rural comm unity, i.e. , the small 
and marginal farmers as well as land
less labourers. 

65. The All India Co-ordinated Projects 
of ICAR, the Agricultural Universities 
and Agricultural Research Institutes 

Name of the Institutes/ 
Agricultural U n ivesi ties/ 
State Deptts. etc. 

ii) Dte. of A.H., 
Gujara t ( A-hmeda
bad. 

i) K.A.U ., Mannuthy. 

ii) Dte. of A.H., 
Gujarat (Ahmeda
bad). 

LA S.R.I. (ICAR), 
New Delhi. 

Action taken 

ii) It has been noted for appropriate 

action. 

i) Priorit y wi ll be give to this recom
mendation. 

ii) It hfls been noted for action. 

Ado. letter was addressed by the Director, 
IASRI to the Directors of !CAR Institutes 
and All India Co-ordinated Projects to make 
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66 . 

Recommf"ndations 

may be requested to make available 
tbe basic data collected under various 

experimenta l projects to the IASRI for 
preparing a comprehensive Agricult

ural Research Information System. 

The information on statistical man
power proposed, sanctioned and recru

ited may be collec ted from the 
Directors of Agriculture, Animal Hus· 

bandry and Statistics in various 

States. 

Name of the Institutes/ 

Agricultural Universities/ 

State Deptts. etc. 

i) Dte. of Agri. , 
Bangalore. 

ii) Dte. of A.H. , 

Orissa. 

iii) Dte. of A.H., 

Gujarat, 
Ahmedabad. 

iv) Dte. of Agriculture, 
Gujarat, 

Ahmedabad. 

Action taken 

available the basic data collected under 
various experimental projects to IASRI. 

Favourable replies received from about six 
of them. 

i) Statistical manpower in the Statistical 
Cell of the Directorate of Agriculture 

Kacnataka is as Dy. D irector of 

Statistics-!, Sr. SA-2, Jr SA-2. 
ii) Information on Statistical manpower 

will be supplied as and when required. 

iii) Action in this direction has a!ready 

been taken. 

iv) If any information is requi red in res
pect of manpower and if the collection 

of such an information is possible by 

existing staff, can be supplied. 



Sl. 
No. Recommendations 

67. Statistical assessment of the impact of 

all developmental projects should be 

taken up by the statistical cells in Ag
riculture and Animal Husbandary de
partments, if necessary by augmenting 

the staff strength. 

Name of the Institutes/ 

Agricultural Universities/ 
State Deptts. etc. 

v) Dte. of A.H., 
Himachal Pradesh 

i) l.A.S.R.I. (ICAR), 

N ew Delhi . 

ii) Dte. of Agriculture, 

Ba11gal ore. 

iii) Dte. of A.H. , 

Orissa. 

Action taken 

v) M ore staff on the statistical side has 
been demanded in t~e VI Plan propo
sal. 

i) The increase in statistica l staff strength 

has been proposed in view of these 
projects to be taken up during the VI 
Plan. · 

ii) Statistical Cell is cond uctlng study 

regarding (1) Impact of soil testing on 
fa rmers (2) An evaluation study on 
fertilizers promotion programme and 
(3) Impact of Agricultural training to 
sons 0f farmers is also in ha nd, Propo
sal will be made to augment the statis
tica l ce ll. 

iii) Sta t i!) ti cal assessment on major develo
pmental projects will be taken up in 

the Sixth Plan period after augmenta. 

tion of statistica l sta ff in the depart~ 

roent . However, acti ons have already 
been taken to study the impact ot' 

I. C, f). projects, 

N 
-..) 

0 



Sl. 
No . Recommendations 

Name of the Institutes/ 
Agricultural U niversities/ 
Stafe Depfts . etc. 

vi) Dte. o( A.H .. , 

Gujarat, 

Ahme·dab·ad .. 

v} The Chief Conser
va tor o( Fore~ts, 

Trivandrum, 

vi) Dte. of A.H., 

Mahatashtra Sta te, 
Pun e. 

vii) Dte. of Agricul
ture, Gujarat,. 
Ahmedabad . 

viii) Dte. of A.H .. , 
Himachal Pradesh. 

Action tel<en 

iv) The departm•ent has proposed a 

scheme fot" monitoring a nd ~ssessment 

of iivestock development programmes 
in the field of A.H. Besides at present 

tegular assessment surveys are cond

ucted to assess the i'tnpor't of l.C. D.P. 

v) Steps have been initiated to streng 
th en the Sta tistical Cell of the State 

Forest Department. 

vi) This would be· considered, 

vii) A proposal in th is regard is submitted 
to the State G overnment for necessary 
action. 

viii) More staff on sta tistical side would be: 
provided with the availability of funds 

in the Sixth Plan proposal. 



Sl. 
No. Recommendations 

68. Adequate statistical st'lff should be 
provided at the community develoment 
block level and at the district level for 
collection and compilation of statistics 
required for planning purposes, in the 
context of integrated planning for rur
al devekprnent. 

Name of the Institutes/ 
Agricultural Universities/ 
State Deptts. etc. 

i) Forest Research 
Institute & Colleges, 
P.O. New Forest, 
Dehra Dun. 

ii) Dte. of A.H., 
Gujarat, 
Ahmedabad. 

Action taken 

i) We fully agree with the recommenda· 
tion. The State Deptt. which are the 
implementing agencies should act on 
these points. 

ii) For the purpose of distril:t planning 
the Govt. of Gujarat bas set up District 
Planning Boards consisting of suitable 
statistical staff for collection and 
compilation of the required data for 
planning purposes. It has also propo
sed a scheme in Sixth Five Year Plan 
for monitoring assessment of livestock 
development programme in the field 
of Animal Husbandry, through which 
it will be possible to collect basic 
information at district level, 

iii) Dte. of A.H., iii) This would be considered in the VIth 
Maharashtra State, Plan , 
Pun e. 

N 
-..l 
N 



SI. 

No. Recommendations 

69. Since all the research activities in Agr

iculture and Animal Husbandry have 
been transferred to the Universities, 

there is need for augmenting the stre
ngth of existing statistical department 
o r establishing statistical departments 

wherever they do not exist. 

Name of the Institutes/ 

Agricultural Universities/ 
State Deptts. etc. 

iv) Dte. of Agriculture, 
Gujarat, 
Ahmedabad. 

v) Dte. of A.H., 

Himachal Pradesh. 

vi) Deptt. of Agri., 

Min. of Agri. and 
Irrigation, Krishi 
Bhavan, New 
Delhi-1. 

i) Dte. of A.H., 

Gujarat, 
Ahmedabad. 

Action taken 

iv) A proposal for creation of Statistical 
Cell at taluka as well as district level 

was submitted to the State Government 
but it is not sanctioned for the 
year 1979-80. 

v) More staff on statistical side would be 

appointed with the availability of funds 

in Sixth Plan proposal. 

vi) Collection of data on fisheries statistics 
at the community development block 

level and at the district level not feasi
ble with the existing statistical staff. 

i) At the State Directorate level the stat

istical unit is in existence and it is 
proposed to be strengthened during VI 

Five Year Plan. 



Sl. 
No, Recommendations 

70. At present there is no proper exchange 
of statistical information between 
States, Agricultural Universities and 
other agencies engaged in data collect
ion. Machinery should be established 
to coordinate the exchange of statis

tical information between various 
agencies engaged in data conection 

relating to agricultural development. 

Name of the Institutes/ 
Agricultural Universities/ 
State Deptts etc. 

ii) Dte. of Agriculture, 
Gujarat, 
Ahmedabad, 

iii) Dte. of A.H., 
Himachal Pradesh. 

i) J.N.K .V.V., 
Jabalpur (M.P.) 

ii) K.A.U., 
Mannutby. 

Action taken 

ii) A proposal for strengthening the exis-
ting statistical organisation at State 

level was submitted to the State Govern
ment as per recommendation of N .C.A. 
but it is not sa nctioned for the year 
1979-80. 

iii) More staff on the statistical side would 
be appointed with the availability of 
funds in the Sixth Plan proposals. 

i) Action is boing contemplated to esta
blish a Statistical Cell in the Univer
&ity Research Wing can take up steps 
to implement this recommendation. 

ii) There is a proposal to start a Statis

tical Unit in the University for the 
purpose. 

t 



Sf. 
No. Recommendations 

Name of the Institutes/ 
Agricultural Universities/ 
State Deptts. etc. 

71. The members of the advisory corn- K.A.U., Mannuthy. 
mit tees of students, who require stati-
stical analysis of data for preparation 
of their thesis. should ensure that such 
students underge a basis co urse in 
computer programming. 

72. Statistics Departments in Agriculturai K A.U., Mannuthy. 
Universi ties should be strengthened. 
Each Agricultural University should 
have a separate department of Stati
tics. The strength of the department 
may vary according to the needs. 

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

74. The eligibility for attending courses in I.A.S.R.I. (ICAR) 
computer programming conducted by New Delhi. 
IASRI should be modified to include 

Action taken 

At present there is no facility in the Univer
sity for offering basic course in Computer 
programmeing Shortly the University is going 
to appoint programme assistants then this 
can be implemented. 

Implemented. 

No reply has been received from I.C.A.R. 

Holders of Bachelors degree with experience 
in data analysing shall also be included as 
and when courses are organised in future. 



Sl. 
No. Recommendations 

holders of Bachelors' degree with suff
icient experience in data analysis . 

75. The sta te statistical staff may be well 

qualified and experienced and if 

need, be trained at IASRI. 

76. R efresher trammg courses of senior 

statistical personnel in various States 

may be arranged periodically at IASRI 

Name of the Institutes/ 
Agricultural Unive rsities/ 

State Deptts. etc. 

i) I.A.S.R.T., ( ICAR), 

New Delhi. 

ii) K.A .U., Mannuthy 

iii) Dte. of A.H., 
Gujarat, Ahmeda

bad . 

iv) Dte. of Agriculture, 

Gujarat, Ahmeda
bad. 

v) Dte. of A.H., 

Act ion taken 

i) The Institute is a lready conducting a 

large number of courses for training 

the Sta tistical Staff o f State Depart
ments. 

1i) Implemented. 

iii) It has been noted for action. 

iv) Persons from statistical branch of this 

Dte. are deputed for the Junior and 

Senior Certificate Course in Statistics at 
I A SRI. 

v) This will be done as and when neces-
Himach al Pradesh . ary. 

i) I.A.S.R.I. (ICAR), 

New D elhi . 
i) A Symposium on " Design of Experi

ments" is being contempla ted to be 

organised by IASRI in late 1979. 

t 



Sl. 
No. Recommendations 

to acquaint them with the latest deve
lopments and they in turn may conduct 

training courses in their States. 

77. Regarding the cost of cultivation stu
dies of fruits, vegetables and other 

crops like oil seeds and pulses, it was 

generally felt that methodological 

Name of the Institutes/ 
Agricultural Universities/ 
Sta te Deptts. etc. 

ii) Dte. of A,H. 
Gujarat State, 

Ahmedabad. 

iii) Dte. of A.H., 

Maharashtra State, 

Pun e. 

iv) Dte. of Agriculture 

Gujarat, Ahmeda

bad. 

v) Dte. of A.H .. 

Himachal Pradesh. 

i) I.A.S.R .I. (ICAR), 

New Delhi. 

Action taken 

details would be circulated as soon as 

the arrangements are fin alised. 

ii) This department will depute 
to undergo refresher training 

when a rranged by JASRI. 

iii) Suggestion is noted. 

persons 
courses 

iv) This can be done if IASRI may 

a rrange such type of training courses 
at IASRI. 

v) This will be done as and when neces· 
sary. 

i) A nnmber of projects for studying the 

cost of cult ivation of furits, vegetables, 

oilseeds and pulses has been planned 

during the Vlth Five Year Plan. 



Sl. 
No. Recommendations 

studies for determining cost of cultiva
tion should be taken up to investigate 
the remunerativeness of cultivation of 
these crops in different soil and agro
climat ic regions. It was also felt 
that different com ponents of costs 
particulad y for the labour input may 
be worked out as precisely as possible 
not only for determini ng the total cost 
of cultivation but also for labour ut ili
sation and other policies connected 
with emrloyment aspect. The crops 
and areas to be covered may be fina li
sed in consulta tion with the Econom ic 
and Statistical Advisor, Ministry of 
Agriculture and Irrigation, New Delhi. 

Name of the Institute~/ 

Agricultural Universities/ 
State Deptts. etc. 

ii) Dte. of Agriculture, 
Gujarat. Ahmeda
bad. 

Action taken 

A project to study the cost of culti
vation of apple has already been com
pleted . The report ·has been prepared 
and is awaiting publication. Surveys 

for studying the cost of cultivation of 
orange in Maharashtra and mango and 
banana in Gujarat, are in progress. 
Similar surveys for studying the cost of 
cultivation ofvegetables are also ni 
progress in Delhi and Ahmedabad. 

Surveys to-study the cost rof cultivation 
of 0ilseeds and puleses are planned and 
would be started very soon. 

In all these surveys detailed information 
regarding human and animal labour utiliza
tion wi ll be collected. 

ii) A srheme for pilol sample survey for 
determining the cost of production of 
fruits and spices an d studying their 
market practices is being implemented 
in G ujarat State, 



Sf. 
No. 

•· .. 

'kecofn mend ati·o11s 
Nome of the Institutes/ 
Agricultural Universities/ 
State Deptts·. etc. 

78. It Was observed that there had been I.A.S.R.L (ICAR), New 
considerable development in different Delhi . 
fields of statis tics particularly in 
sample survey techniques in the recent 
years. A number of surveys were· 
being conducted by IASRI in col1ab• 
oration with State Departments, Agri-
cultural Universities, etc.- wherein diffe-
rent sampling designs were being tried 
to develop appropriate sampling. 
methodology (or es-timation of 
parameters under study with des-
ired precision. This collaboration 
would · be more meaningful and 
fruitful if the statisticians in different 
State agencies were kept abreast of the· 
latest developments in survey techni-
ques. If was, therefore, recommended 
that IASRI may arrange refresher trai-· 
ning or worksho p or Summer Institute· 
in sample survey techniques for the 
benefit of agricultural research Statis-
ticians in different States. 

A<::tion taken 

A Summer Institute on ' ·Recent Advance 
in Application of Sarnple Survey Metho.
dology in Agriculture" has been organi~ed 
by the Institute from 7th May to 5th June 
1979. 



Sl. 
No. Recommendations 

Name of the Institutes/ 
Agricultural Universities/ 

State Deptts. etc. 

79. The ICAR may be approached to 

appoint a committee to look into the 
need and requirement of statistical 
staff in different agricultural universi
ties. The members of the committee 
may go round these Universities and 
give recommendation regarding the 
creation/strengthening of the depart
ment of statistics as per their needs. 

rl 

Action taken 

No reply has been received from I.C.A.R. 

--

IV 
00 
0 



PERIODICAL PUBLICATIONS 
ANNUAL REPORT 

The Annual Report issued by the Institute cover all the aspects of its 
functions and activities and provide useful information to research workers 
in the field of agricultural statis tics. 

I.A.S.R.I STATISTICAL NEWSLETTER 

The I ASRI Stat istica l Newsletter is a quarterly publication giving such 
inform at ion about the current activities of the Institute as is likely to prove 
useful to research workers in the field of agricultural statistics . 

NATIONAL INDEX OF AGRICULTURAL FIELD EXPERIMENTS 

The results of statistical analysis of the data p ertaining to agricultural 
field experiments (other than varietal trials) conducted at the various research 

sta tions all over the country, a re published in the forms of compendia series. 
Three such series in respect of the various States pertaining to the periods 
1948-53, 1954-59 and 1960-65 have already been completed and the data fo r 
the period 1966-71 have been collected and are und<!r process. 

The prices of the different volumes are given below :-

State/ Region 

Andhra Pradesh 
Bihar 
Gujarat 
Madhya Pradesh 
Maharashtra 
North-Eastern Region 
K arnataka 
Kerala 
Orissa 
Punjab, Haryana, H.P. and 
J & K Region 
Rajasthan 
Tamil N adu 
Utta r P radesh 
West Bengal 
Centra l Institutes 
Tota l for the set 

* Price not yet fixed 

Series I 
(1948-53) 

Rs. 12.00 
Rs. 9.75 
Rs. 6.75 
Rs. 1.25 

Rs. 25.00 
R s. 4.00 
Rs. 14.00 
Rs. 7.25 
Rs. 3.50 

Rs. 19.50 
Rs. 4.00 
Rs. 13.25 

Rs. 35.75 
Rs. 7.75 
Rs. 11 .00 
Rs. 184.75 

Ser ies II 
(1954-59) 

Rs. 12.80 
Rs. 21.85 
Rs. 9.25 
Rs. 13.70 
Rs 24.25 
Rs. 6.80 
Rs. 20.45 
Rs. 8.05 
Rs. 6.30 

Rs. 19.20 
Rs. 6.20 
Rs. 11 .70 

Rs. 42.10 
Rs. 8.15 
Rs. 16.50 
Rs. 227.30 

Series III 
(1960-65) 

Rs. 111.00 

* 
Rs. 14 00 
Rs. 15.00 
R s. 17.00 
R s. 4.00 
Rs. 19.00 
R s. 7.00 
Rs. 7.00 

* 
Rs. 8.00 
Rs. 13.00 

* 
Rs. 7.00 

* 
* 
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OTHER PUBLICATIONS 

Sample Survey fo r Estimation of Milk P roduction in Punjab 
(1 956-57)-V. G . Panse, D aroga Singh and V. V. R . 
Murthy. 

Sample Survey for Estimation of Milk Production in Eastern 
D i ~trids of U . P. (1957-59)- V.G . Panse, Daroga Singh 
and V.V.R. Murty. 

Cost of Milk P rc duction in Madras (1963)- V. G . Panse, 
V. N. Amble and K. C. Raut. 

Green M anuring of Crops (1965)-V.G .Panse, T.P. Abraham 
and C. R. Leelavathi. 

Cost of Milk Production in West Bengal (1967)-V.G . Panse, 
V. N . Amble and K . C. Raut. 

Monograph on Estimation of Wool Production (1970)
Daroga Si ngh , M. R ajagopalan and J. S. Main i. 

Monograph 0n Eqimat ion of Milk Production (1970)
Daroga Singh. V.V.R. Murty and B.B.P.S. G oel. 

Survey on Mango and Guava in U . P. (1971)-G . R . Seth, 
B. V. Sukhatme <md A. H. Manwani. 

Incidence of Pe~t s and Diseases <'n Paddy (1971)-G . R. Seth, 
D. Si ngh. M . G . Sardana and R . K . Khosla. 

Cost of Mil k Production in Delhi (Revised in 1972)-D . Singh 
and K. C. Raut. 

Survey on Veget able in Rura l Areas of D elhi (1973)
B. V. Sukhatme, A. H. Manwani and S. R. Bapat 

Econom ics of ra isi ng Ca ttle and Buffaloes (1973)-K.C. 
Raut, V.N. Amble and Shiv ta r Singh. 

Estimation of Ava ilability and Cost of Production of Milk 
(1 975)- K.C. Raut, D . Si ngh and Shivtar Singh. 

Monograph on Study of Size and Shape of Plots for Field 
Experiments on Vegetable and Perennial Crops (1971)
D. Singh, P.N. Bhargava, R .K. Khosla and Asha Saksena. 

Monograph on Sample Survey Techniques for estimation of 
Egg Production (1 975)- 0 . Singh , B.B.P.S. Goel, J .N. 
Garg <~ nd D.V.S. Rao . 

F unctions and Activities of JARS (1976)- P. Narain, A. Dey 
and P.P. Rao. 

Survey 0 11 F resh Fruits in Tam il Nadu (1976)- D . Singh, 
A.H . Manwan i a nd A. K . Snvastava. 

Monograph on Statistical Studies 0n the Behaviou r of Rainfall 
in a Region in Relation t<' a Crop I 1 ~77)-P. N . Bhargava, 
P. Narain, Daroga Singh and Asha S<t bena. 

Estimation of Prod uction of Cult ivated Fodder Crops 
(1977)- S.D. Bokil and Anand Prakash. 

Monogra ph on Sample Survy Techniques for Estimation of 
Mea t Production ( 1977) - D . Singh, M . R<Jjagopalan, J .S. 
Maini and K.B. Singh . 

Samrling method ology for estimation of egg production and 
study of poultry keeping practices (1 977)-D . Singh, 
B B.P.S. G oel, J .N. Garg. K .B. Singh and M. Rajagopalan. 

Price 

Rs. 5.50 

Rs. 4.25 

Rs. 4.75 

Rs. 2.50 

Rs. 5.50 

Rs. 2.60 

Rs. 4.10 

Rs. 3.50 

Rs. 9.00 

Rs. 3.50 

Rs. 5.00 

Rs. 5.00 



OTHER PUBLICATIONS (Contd.) 

Handbook on Method of collection of Agricultural Statistics 
in India (1978)- K .C. Raut and D . Singh. 

Handbook on Sampling methods (1978)-D. Singh, Padam 
Singh and Pranesh Kumar. 

Impact of Milk Suply Schemes on the rural economy in milk 
col!ection areas ( 1978)-J.P. Jain , K .P.S. Nirm an, K .G . 
Aneja . and Prem Narain. 

Estimation of area of grazing land and its utilisation, Jhansi 
District (U.P.) (1978)- K.C. R aut. U.G . Nadkarni , P.R. 
Srinath and B.C. Saxena . 

Estimation of Production of Lac (1978)- D.V.S. Rao and 
S.B. Bokil . 

Sampling Methodology for estimation of Meat Production 
(1978)- 0 . Singh, J .S. Maini, B.B.P.S. G oel and G .S. 
Bassi. 

Annual Index of Agricultural Field Experiments Vol. I V, 
for the Years 1974-75 (1978)- P.N. Bhargava, Prabhat 
Kumar and H.V.L. Bathla . 

Report of Sample Survey for Estimation of Production of 
Hides and Skins in Punjab during 1974-76 (1978)- J .S. 
Maini, B.B.P.S. Goel and D .C, Dahiya. 

Pilot Sample Survey for Estimating Yield of Cotton in Hissar 
(Haryana) during 1976·77 ( 1978 - S.K. Raheja, B.B.P.S. 
Goel , P.C. Mehrotra and V.S. Rustogi . 

Impact of Milk Supply Scheme on Rural Economy in Milk
co llection Areas of Mahavarm Milk Supply Scheme 
Chingleput (Tamil Nadu}-A Bench mark survey IASRI 
Bulletin (1979)- H.P. Singh, B.C. Saxena. Prem Narain 
and S.P. Verma . 

Estimation of Birth and Death rates in Bovines-A pilot survey 
in Andhra Pradesh (19 79)-·T. Jacob, B. Marutiram and 
S.N. Arya . 

A Handbook on Statistical Genetics (1979)- P. Nara in, V.K. 
Bhatia and P.K. Malhotra. 

A Handbook on Analysis of Agricultural Experiments 
(1979)- A.K. N igam and V.K. Gupta. 

Impact of Milk Supply Schemes on the Rural Economy in 
Milk Collection Areas of Dudhsaga r Dairy, Mehsana
Gujarat (1979)- J.P. Ja in, B.C. Saxena and P. Nara in. 

Souvenir Volume of I.A.S.R.I ., New Delhi released on the 
occasio n of !CAR G old en Jubilee (1929)- 1979)- P. 
Narain, R.K. Khosla , D.S. An eja and R.S. Khatri . 

Sampling Methodol ogy for estimation of Milk Production in 
Southern Region , A.P. 197 1-74 0 979)- D . Smgh, B.B.P.S . 
Goel, J .N . Garg and K B. Singh. 

Price 

Rs. 4.00 

Rs. 10.00 

Rs. 31.00 

Rs. 22.00 

For copies, please write to the Chief Administra tive Officer, Indian 
Agricultural Statistics Research Institute (ICAR), library Avenue, 
New Delhi-11001 2. 

Printed at : Young Stationers & Printers , 3540, Hakim Baqa Street, Hauz Quazi 
Delhi - 110006. Phones : 26 23 44, 26 21 77 




