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PREFACE

This is Vol. VIII, No. 2 of ‘IASRI Statistical Newsletter’ and covers
the activities and allied information in respect of this Institute during the
quarter April-June, 1982.

[ hope this Newsletter has been proving useful to the Agricultural
Research Statisticians and other users. | would welcome and appreciate
any comments and suggestions for its improvement in the subsequent issues.

I am thankful to all the officers and the staff of the Institute who supplied
the requisite material for this issue of the “ITASRI Statistical Newsletter’.

I am also thankful to S/Shri Som Dutt, M.S. Kakran, S.K. Sharma,
Mahesh Chander and Raghuwar Dutt for the help rendered in compilation
and printing of this Newsletter,

PREM NARAIN
DIRECTOR
INDIAN AGRICULTURAL STATISTICS
RESEARCH INSTITUTE
New DEeLHI - 110012.
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1 PILOT SAMPLE SURVEY FOR STUDYING THE RELATIVE
MERITS OF DATA OBTAINED BY ACTUAL WEIGHMENT AND
THOSE THROUGH ENQUIRY FOR ESTIMATION OF MILK

PRODUCTION

The available sampling techniques for estimation of milk production
involves collection of data on milk yield of a random sample of animals in
milk by actual weighment on the spot in the morning and evening for which
whole time enumerators are required for the field work. This method of col-
Jection of data besides being costly is also somewhat inconvenient. Suggestions
have been made to examioe the feasibility of replacing the method of record-
ing data by actual weighment by that of enquiry without foregoing the reliabi-
lity of data. The advantage of recording data by enquiry is that the investi-
gator need not necessarily be present at the stable at the time of milking
and can record the necessary data before or after milking according to his
convenience in a much shorter time. However, the accuracy of the data
so recorded depends upon the judgement and honesty of the househelder.
For studying the extent of utility of the data on milk yield collected by enquiry
the Institute conducted a *“Pilot sample survey for studying the relative merits
of data obtained by actual weightment and those through enquiry for estima-
tion of milk production™ in the districts of Rohtak (Haryana) and Barabanki
(U.P.) during the year 1979 80. The objectives of the survey were :

(i) To study the relative merits of the data obtained by actual weigh-
ment and those through enquiry for estimation of milk preduction
and

(i) To obtain estimates of annual milk production at district level with a
reasonable precision.

The sampling design adopted under the survey was one of stratified
multi-stage random sampling In both the districts the tehsils were adopted
as strata, the primary sampling units (p.s. u’s) were clusters of two villages
each. The clusters of villages were formed by first selecting a village at random
with equal probability and without replacement and than clubbing with it
one more adjoining village. The second stage sampling unit (s.s.u.) was a
cluster of two contiguous households for collection of data on milk yield by
both weighment and enquiry and ahousehold for collection of data on milk
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yield by enquiry alcne. The ultimate unit of sampling was an animal in milk
in the households which were observed for collection of data by weighment
and enquiry both whereas there was no further sub-sampling in the households
which were observed for collection of data by enquiry only.

In each of the districts 20 p.s.u’s were allocated to the different strata in
proportion to the number of villages in them. The survey was spread over
the entire year covering all the three important seasons and in each season a
fresh sample of p.s.u’s was selected. The collection of primary data in each
district was entrusted to 4 field investigators, with 5 p.s.u’s allotted to each
of the field investigators, the first three p.s.u’s (henceforth called sub-group I)
were observed for collection of data on milk yield by actual weighment and
enquiry both whereas the remaining two p.s.u’s (henceforth called sub-group
11) were observed for collection of data on milk yield by enquiry only. In each
of the p.s.u’s of sub-group I on every working day, a cluster of 2 contiguous
households was observed for collection of data on milk yield by weighment and
enquiry both in addition to a sample of 5 randomly selected households for
recording milk yield by enquiry also. 1In each of the p.s.u’s of sub-group II, on
every working day a sample of 10 randomly selected households was observed
for recording milk yield by enquiry only. From the sample of households
selected for collection of data on milk yield by, both weighment and enquiry
the milk yield of only 2 animals, selected randomly, was recorded by actual
weighment on the spot and of all the animals by enquiry for the day prior to
the day of actual weighment. From these households the information on feed
fed to all the animals was also recorded by actual weighment.

The salient findings of the survey were as follows :

It was found that in the case of both cows and buffaloes the milk yield
recorded by actual Weig}lnlent was highly positively correlated with that recos-
ded by enquiry. The correlation co-efficients in the case of cows were 093
and 0.96 in the districts of Rohtak and Barabanki respectively whereas in the
case of buffaloes the corresponding values were 0.95 and 0.89 respectively.

From the matched sample it was observed, by the application of paired
‘¢’ test, that in Rohtak district the difference between the reported and the
actual weight of milk was significant neither for cows nor for buffaloes whereas
in Barabanki district it was so for both. So it may be infered that the method
of recording milk yield by enquiry cannot substitute the method of actual

weighment in all cases.
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The average milk yield per day per animal in milk, varied considerably
from season to season in both the districts. The average yield in the year (per
day) was estimated to be 2.84 and 0.88 kg. per cow with a percentage standard
error of 5.7 and 8.0 in the districts of Rohtak and Barabanki respectively wher-
eas the corresponding estimates for buffaloes were 4.84 kg. and 2.02 kg. with
percentage standard error of 3.0 and 2.9 in the districts of Rohtak and Barab-
anki respectively.

The improved (double sampling) estimate of average milk yield per day
per animal in milk worked out by using the data collected by both actual
weighment and enquiry helped in reducing the standard error of the estimates
considerably over those obtained on the basis of actual weighment alone, Thus,
although the method of collection of data by enquiry cannot be substituted
for that of weighment yet the two types of data can be suitably combined for
increasing the precision of the estimates of average milk yield per day per
animal in milk. This will help in devising a suitable methodology for obtai-
ning district-wise estimates of milk production and studies in this direction are

being undertaken.

The number of milch cows and milch buffaloes in Rohtak district was
estimated to be 43.4 and 127.1 thousand with a percentage standard error of
7 0 and 6.4 respectively whereas in the Barabanki district these were 93.8 and
107.8 thousand with a percentage standard error of 5.5 and 5.6 respectively.
The proportion of milch animals in milk in Rohtak district was 57 and 75 for

‘cows and buffaloes respectively whereas in Barabanki district the corresponding

estimates were 43 and 53 for cows and buffaloes respectively.

The annual milk production in Rohtak district was 200.4 thousand tonnes
with the contribution from cows being 1/8th only whereas in the Barabanki
district it was 55.8 thousand tonnes with the contribution from cows being
nearly 1/4th. The per capita per day availability of milk in Rohtak district
was 500 gms. whereas it was 93 gms. in Barabanki district.

2. LABOUR UTILIZATION IN MAINTENANCE OF BOVINES
AND ANIMAL PRODUCTION
(I.C.D, Area, Bhopal, Madhya Pradesh)

A detailed study on labour utilization for keeping cattle and buffaloes
was made utilizing secondary data collected in the survey for estimation of
availability and cost of production of milk in LC.D. area, Bhopal (Madhya
Pradesh). The study provided extent of involvement of the rural population
in maintaining bovines and also norms on the input of Jabour for various stall
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operations per animal so that the labour available in the household could be
properly channelised. Some of the salient findings of the study are as
follows.

Of the 192 households studied about 23 per cent possessed only cattle
(type I), 11 per cent had only buffaloes (type II) and the remaining 66 per cent
maintained both cattle and buffaloes (type III). Nore of the households was
employing only paid labour. About 60 per cent of the households were utili-
sing only family labour for maintenance of bovines and 40 per cent had paid
labour in addition to family labour.

The extent of labour put in by man/woman/ child was converted to stan-
dard man-hours on the basis of their wage rates. The ratio of wage rates of
man, woman and child labour was 1.0:0.7: 0.6. This means one woman-hour is
equivalent to 0.7 man-hours and one child-hour is equivalent to 0.6 man-hours,
It was seen that the total labour input per household/day for maintenance of
bovines in standard man-hours was more in winter season amounting to 8.5
hours in type I households, 9.6 hours in type II and 10.9 hours in type 1II
households. In both winter and summer seasons, the contribution of paid
labour towards total labour used for animal husbandry operations in type
I, type 1I and type IlI household was of the order of 28 per cent, 20 per cent
and 35 per cent respectively. However in rainy season percentage of paid
labour employed was slightly less as compared to other two seasons in all
the types of households. On an average 66 per cent of men, 47 per cent of
women and 10 per cent of children were found working in all types of

households.

It was observed in all the types of households that of the total hours of
work the percentage of time spent by man on animal husbandry operations
in the households employing man and woman combination of labour was of
order 41 per cent as against 24 to 28 per cent in the households where child
labour was also utilized in addition to man and woman labour. The percentage
contribution of woman labour for animal husbandry operations in the
households employing man and woman combination of labour was about 38
per cent in type I households, 51 perceat in type Il aad type III hruseholds
and in the households employing man, woman and child labour, woman
contribution was 38 percent, 54 percent, and 42 percent in type I, type
11 and type III households respectively. About 84 percent of total hours of
work by chiid labour was spent for animal husbandry operations which was
mainly for taking the animals for grazing.
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To ensure proper and adequate management it is essential that the
number of bovines maintained in the households should be such that these
could be properly cared for with the amount of labour available in the house-
hold. The fixation of norm would require standardisation of both labour and
animals. The bovine kept in the household were converted to homogenous
buffalo unit (buffalo in milk) on the basis of the feed consumed by each
category of the animal. It was estimated that in order to maintain a buffalo
in milk in the area, on an average, 0.67 standard man hours would be required
for doing various items of stall operations (exlcuding grazing time). It may
be mentioned that about 0.17 standard man-hours per day would be required
for maintaining the calf. Thus the total time required for stall operations per
day for keeping a buffalo in milk alongwith the calf was estimated to be 0.84
standard man-hours.

3. WORKSHOP ORGANISED AT THE I ASRI
Workshop on ‘‘Capital Requirements for Modernisation of Agriculture”

The Workshop on ‘Capital Requirements for Modernisation of Agricul-
ture’ was organised by the Division of Econometric Analysis from 4th to 6th
May, 1982. About 80 eminent economists and statisticians working in
Agricultural Universities, I.C.A.R. Institutes, Planning Commission, C.S.0O.
and Directorate of Economics and Statistics, Ministry of Agriculture
and other organisations participated in the Workshop.

The workshop was inaugurated by Dr. R.M. Acharya, Dy. Director
General, ICAR. New Delhi. The keynote was addressed by Dr. S.P. Gupta,
Advisor, Perspective Planning Division, Planning Commission, New Delhi.

Objectives of the Workshop

The main aim of the Workshop was to emphasise methodological aspects
of the evaluation of production potential and yield gaps in various farming
systems, present availability and future (1990-2000 A.D.) requirements for
agricultural and animal husbandry production both at current as well as
advanced level of technology and consequent financial requirements. The
related issues such as choice of technology as well as its implications for
labour employments was also to be examined.

In Inaugural Session, Dr. Prem Narain, Director, IASRI welcomed the
Chief Guest, participants and invitees of the workshop and got them appraised
regarding the objectives of holding the workshop.
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In technical Session I, Dr. Prem Narain, Director, IASRI was the
Chairman and Dr. P.K. Joshi, Economist, CSSRI, Karnal and Dr. T. Haque,
Economist, IARI, New Delhi were the Rapporteurs.

In Session II, Dr. S.L. Shah, Emeritus Scientist, Vivekanand Parvatiya
Krishi Anusandhan Shala, Almora, U.P., was the Chairman with Dr. B.M.
Sharma, Scientist of Division of Agricultural Economics (IARI) and Sh. B.L.
Kaul, Scientist (IASRI) were as Rapporteurs.

In session III, Dr. I.Z. Bhatty, Director-General, National Council of
Applied Economic Research, New Delhi was Chairman with Dr. R.N. Pandey,
Research Scientist, H.A.U. Hissar and Dr. Igbal Singh, Scientist, IARI, New
Delhi as Rapporteurs.

In session IV, Dr. A.S. Kahlon was the Chairman with Shri Santi Sarup
of I.A.S.R.I. and Dr. A.K. Vashisht of I.A.R.I. as rapporteurs.

In session V, Dr. A.S. Sirohi, Head of Division of Agricultural Eco-
nomics, IARI was the chairman and Dr. B.M. Sharma, Scientist, IARI and
Shri V.S. Mathur of the same Institute were Rapporteurs.

The last session i.e. Plenary session was Chaired by Dr. R.M. Acharya,
Dy. Dir. General, I.C.A.R. and Dr. R.K. Pandey, Head, Division of Eco-
nometric Analysis of this Institute was Rapporteur.

The following recommendations emerged from the discussions that
followed on the 15 papers presented in all the sessions of the Workshop.

1. For estimating the capital requirements for modernisation of
agriculture for the country as a whole such requirements should be estimated
for each of the different regions based on agro-climatic conditions, technology
and management levels.

2. Ineach region, the capital requirements should be separately
estimated for different sectors such as crops, livestock, fisheries, forestry,
support for agriculture relating to transport, storage, marketing, credit,
processing and agricultural research and education.

3. The interdependence between the various sectors, within agriculture
as well as outside agriculture, should also be taken into account.

4 For estimating the requirements of capital there is a need for
determining the requirements of agricultural products in future. The require-
ments may consists of domestic demand for human consumption, intermediate
demands for seed, food and waste, and requirements for export.

e e A B



Workshop on ‘Capital Requirements for Modernisaticn
of Agriculture’ held at IASRI

Dr. R. M. Acharya, Deputy Director General ICAR inaugurating the workskep




Presentation of recommendations at the Plenery session of the workshop under the
Chairmanship of Dr. R. M. Acharya, D. D. G,, ICAR,

Dr. S. P. Gupta, Adviser, Planning Commission giving key note address at the workshops.
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5. The requirement for agricultural production has to be met from
domestic production or from imports from outside. The domestic production
can be estimated on the basis of production functions for different crops which
are specific to technology and input levels in a particular region. These
regional production functions for different crops should be estimated. Based-
on production functions the input requirement and demand for resource may
be obtained. This will be helpful in estimating the future capital require-
ments.

6. There is a need to strengthen the data base for estimating demand
and input-output relationship for difierent agro-climatic regions. For this
purpose, concerned institutions of the region viz. agricultural universities,
research institutes, state departments relating to agriculture and allied sectors
including economics and statistics should join hands in developing appropriate
data base by planning and conducting random sample surveys. Possibilities
c:f getting data on input use involving seeds, fertilizers, pesticides, irrigation,
water, farm power, etc. in crop cutting experiments already being conducted
in different States of the countcy may be explored.

7. The available data are not enough to provide reliable estimates of
working capital and fixed capital. A working group may be set up at IASRI
to study the existing data base and to suggest a system of collection of
required data. The group may include members from both Central and State
govis., research institutes and universities.

8. A close look may be given to the existing system for data collection
at the regional level in agricultural universities, State and Central Government
organisations and the data gaps may be identified and also ways and means of
improving the data may be considered by the IASRI. The IASRI may
also take initiative in devising appropriate analytical models and methodologi-
cal approaches to find capital requirements for modernisation of agriculture at
the regional level.

9. Thereis a need for developing appropriate data base for construc-
ting linear programming models. Use of inter-regional and multiperiod
models can also be used for determining capital requirements. These models
should be used for determining capital requirements. These models should be
tested through multi-institutional collaborative studies.

10. For undertaking any exercise on capital requirements for moderni-
sation of agriculture the modernisation of agriculture should mean, in general,
more efficient cultivation. Agriculture should also absorb the innovations
and advances in science and technology for increased production, processing

and disposal’
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11. The methodology for assessing the role of human capital in
modernisation of agriculture should be appropriately developed.

12. There is a nced to estimate the resource use efficiency in various

farming systems with the help of current farm level data. The future level
of resource use and its efficiency should be examined.

13. In connection with estimation of capital requirements for land
reclamation, which is a special area problem, it was felt that in view of the
high gypsum prices and its share in the total capital requirement, there is need
to evolve alternative methods of soil reclamation.

14. Labour intensive technology should be adopted to maximise income
and save scarce resource, viz. capital in development of barren and uncultivated
land.

15. Successful implementation of reclamation programme and rational
allocation of resources would increase income and production and follow
labour-absorbing and capital saving path and hence favourably effect the
benefit-cost ratios and pay-back period of reclamention programme.

16. Since the estimation of capital requirement is essentially an
economic problem, the involvement of agricultural economists in such studies
is essential from the very beginning. In fact agricultural economists should
also be associated with all studies in field of agriculture.

4. TRAINING AND BASIC RESEARCH

4.1 Training activities

The following lectures/training programmes were arranged during the

quarter.
SI. No. Organisation Period of © Category of
Training frainees
(1 (2) (3) (4)
1. Department of Food and From 13.4.82 Officer trainees
and Agriculture Market- to 22.4. 1982
ing Services of HMS,
Nepal
2. Indian Statistical Insti- 23.6. 1982 M. Stat. Students

tute. Calcutta (Through
C.S.0., New Delhi).

3. [L[.V.R.I, Izatnagar 24 6. 1982 Participants
of the training
course on ‘‘Epide-
miology and con-
trol of Animal
Diseases.




4,2 Basic Research

Some procedures of selecting a sample of size ‘n’ with unequal probability
proportional to size are developed. All the procedures consist of writing a
sample space in which the units of the population occur in proportion to their
sizes. The desirable properties like-non-negative and stable variance estimator
are seen to be satisfied for the sampling procedures.

4.3 Seminar

During the quarter under review, 14 seminars were delivered by the
students of the Institute on various topics of interest in the field of Agricultu-
ral Statistics. Inspite of these, the following seminar was also delivered by the
eminent Scientist.

S1I. No. Speaker Topic
13 Dr. Jotinder, N.D. Gupta “Implementation of Manage-
Operational Research ment Sciences-Problems and
Specialist Energy Informa- Challenges™’.

tion & Administration
Washington, D.C.; U.S.A.

5. ADVISORY SERVICES

During the quarter under review, technical advice and guidance was ren-
dered to research workers and students of the Research Institute, Agricultural
Universities and other research organisations of planning of their experimen-
tal investigations and statistical analysis/computerisation of their research data
as also in regard to research projects referred to the Institute by the ICAR
and other organisations. Some details of the technical advice and guidance
given by the Institute during the quarter under review, are given below in
brief: p
Sample Survey Methodology

(i) Guidance given to Project Director, Lab to Land Programme
(L.L.P.), ICAR for (i) preparation of Bench Mark Proforma for
L.L.P. and (ii) Preparation of Annual Progress in L.L.P,

(ii) Technical advice/guidance given to Shri Dharmendra Kumar, Joj.
nt Director (Stat.), Directorate of Animal Husbandry, Uttar
Pradesh in the Conduct of sample Surveys for Estimation o! ljve-
stock products.




(iii)
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Dr. A.K. Baruah, Dy. Director, Animal Husbandry & Vaterinary
Department, Assam, Gauhati was advised regarding Estimation of
meat production.

(iv) Technical advice was given to Monitoring-cum-Evaluation Officer,

Directorate of Agriculture, Meghalaya, Shillong for the estimation
of number of animals.

6. FIELD SURVEY WORK

6.1 Field Training

During the quarter under review, field training was imparted in connec-
tion with the projects mentioned below at th2 places shown against them.

()

(ii)

(iii)

(v)

State level training programme for the field staff working under
All-India co-ordinated Agronomic Research Project (AICARP)—
Gauhati (Assam), Kalyani (W.B.), Bhubaneshwar (Orissa), Faiza-
bad and Kanpur (U.P.), Siruguppa (Karnataka), Hyderabad (A.P.)
Ludhiana (Punjab), Palampur (H.P.), Patna (Bihar), G.A.U.
Navsari (Gujarat), Chittorgarh (Rajasthan), Nagpur (Maharashtra)
and Jabalpur (M.P.)

»

Field Training was imparted to the ficld and supervisory staff
under the project, “Pilot Sample Survey for Monitoring and Eval-
uation of Special Animal Husbandry Programmes for the small
and marginal farmers and Agricultural Labours™ undertaken by
the Directorate of Veterinary Services, M.P.—(M.P.)

Field Training was imparted the supervisory and field staff before
starting the field work for summer season for the project “pilot
sample survey for developing a sampling methodology for estima-
tion of livestock products on the basis of data collected as a part
of the normal work of the field agency of animal husbandry
department”— Hoshangabad (M.P.)., Patiala (Punjab).

Field training was imparted to the field staff working for collection
of data pertaining to the scheme. *‘A study on pattern of employ-
ment among cultivators in some flood effected areas of U.P.”’—
Ballia and Faizabad Districts (U.P,).
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6.2 Field work Inspection/Supervision

Field work inspection/supervision was carried out during the quarter
under review in connection with the projects given below in the areas/places

shown against them : —

(i) “Study of performance of Warabandi System of Irrigation in
Hissar’’, jointly undertaken with the Ford Foundation, New

Delhi—Hissar (Haryana).

(ii) Assessment of Impact of National Demonstration Trials on Crop
production level—Rohtak (Haryana).

(iii) Pilot sample survey to study the impact of flood on agricultural
production in a region of U.P.—Districts of Ballia and Faizabad

(U.P)

(iv) Index of cost of production of milk, in ICD area, Bhopal, Madhya
Pradesh—Bhopal (M.P.)

(v) Pilot survey to study the performance of coss-bred cattle under
village conditions in palampur area (H.P.)—Palampur (H.P.).

7. ABSTRACTS OF PAPERS PUBLISHED

7.1 AcGaRWAL, D.K. and SiNGH, PADAM—‘On Cluster Sampling Strate-
gies Using Ancillary Information’-—Sankhya, Vol. 44, Series B,

Part 2, 1982.

Two sampling schemes using auxiliary variables for cluster sampling
(CAS or CBS system) have been proposed. In one of the schemes, the auxili-
ary variables is used in selecting the ciusters whereas in the other the elements
within the clusters are selected using the auxiliary variables. The efficiencies
of the proposed sampling schemes as compared to the conventional cluster sam-
pling with equal probablities of selection as well as SRSWOR have been
worked out empirically for natural as well as constructed populations. It
has been observed that for the types of population considered for comparison
the performance of the sampling scheme utilising auxiliary variable in selec-
ting elements within the cluster is the best of all the sampling schemes consi-

dered for comparison.
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7.2 ANmIA, K.G. and NirMAN, K.P.S.—Effectiveness of matching the
sampling units under repeat surveys for building up improved estim-
ators —Ind. Jour. Dairy Sci., Vol. 34, No. 2, June, 1981, pp. 199-202.

The effectiveness of a procedure for matching the sampling units in the
repeat surveys carried out by I.A.S.R.I. for estimating the impact of Delhi
Milk Scheme has been studied. Such prccedures involve the retention and
convassing of a common fraction of sampling units on the two occasions (Bench
mark and Repeat surveys). These procedures are resorted to for building up
improved estimators on the latter occasion by using the information for previ-
ous occasion through regression technique. The study on the effectiveness of
this procedure has shown that the matching of sampling units has not been
helpful in building up improved estimators for the latter occasion. In addition,
it has revealed the existence of a phenomenon of interest to the industry viz.,
that the respective large and small commercial milk producers did not remain
so on the subsequent occasion. Remedial measures for this have been sugges-
ted.

7.3 Jain, J.P.—Note on the estimation of heterosis when performance
of parents is not known. /nd. Jour. Anim. Sci. 52 (5), pp 337-339.

An alternative approach to the one of multiple regression for the estima-
tion ot heterosis when performance of one or both the parents is not known
has be:n presented. This is based on fitting the biometrical genetic model to
means of different grades in terms of additive, dominance and epistatic gene

effects.

7.4 Nei, M., L, W.H.,, TAnMA, F. and NARAIN, P.—Polymorphism
and evolution of the Rh blood groups—Japanese J. Human Genet;
26, pp 263-278.

With the aim of understanding the mechanism of maintenance of the
Rh polymorphism in man, the probability and the first arrival time of an
incompatibility mutant allele (recessive allele ) to reach a high frequency by
genetic drift in a finite population and the allele frequency distribution under
mutation pressure are studied. The deterministic changes in allele frequency
in subdivided populations are also studied. The results obtained are ag
follows : (1) If the effective population size is 500-1,000, the probability of a
single mutant allele to reach a frequency of 0 3 or 0.5 is quite small, and with-
out recurrent mutation it is unlikely that the mutant allele becomes polymor-
phic. However, if the mutant allele happens to increase in frequency by

A
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genetic drift, the increase occurs quite rapidly. (2) In an infinitely large popu-
lation, the backward (u) and forward mutations (v) produce two stable
equilibria, one of which has a frequency of 0.065 for h=-0.05 and a frequency
of 0.16 for h=0.01 when u=v=10"%, where h is the fitness reduction for the
offspring from mating rr x RR. These frequencies are substantially higher
than zero but still lower than the frequencies in the European populations
(0.3-0.6'. In relatively small populations, however, the probability of the
allele frequency being 0.3-0.6 becomes quite high if h=0.01. (3) If a
population is subdivided into sub-populations among which small migration
occures, stable equilibria may be developed. However, the equilibrium gene
frequencies do not conform to the frequencies observed in the European
populations. When the migration rate becomes higher, the stable equilibria
disappear, but the gene frequency change in sub-divided populations is
generally much slower than that in a single random mating population, so
that the Rh polymorphism may be maintained for a long time even if there are
no stable equilibria. (4) If we consider all these factors together it is possible
to explain the Rh polymorphism in terms of the mutation-dritt hypothesis
without racourse to reproductive compensation. It seems that the Rh
polymorphism is transient rather than stable.

7.5 Rar, S C. and GUBHANIJU, S.M.—Productivity Trends in Nepalese
Farming— Eastern Economist, Vol. 78, No. 22, pp 1288-1290.

An attempt has been made to estimate the trends of yield rates of rice.
maize and wheat crops in Nepal during the period 1967-68 to 1974-75. A
regression model has been obtained for each Zone of the State for study the
trends in productivity for each of these crops. The technique of analysis of
variance has been applied for studying the change in productivity between
years and between Zores. The impact of developmental programmes on the
productivity of these crops has been estimated.

The behaviour of productivity trends in various Zones of the State has
been studied and on the basis of the study, some suggestions have been
given to increase the production by improving the productivity of these crops.

7.6. SaxeENA, B.C., SinGH, H.P. and KRisHAN LAL —Effect of milk
supply to urban milk schemes on fluid milk consumption in rural
areas. Ind. Jour. Dairy Sci., Vol. 34, June, 1981, pp 203.

The paper is based on the data collected in the survey, “Study of the
Impact of Milk Supply Scheme on rural economy in the milk collection
areas of Madhavaram Milk Supply Scheme, Tamil Nadu’. The main
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findings of the paper are that among milk producers and ron-milk producers,
the class of commercial milk producers having marginal holding were found
to be effected in respect of fluid milk consumption. The per head milk
consumption in commercial milk producers was lowest in comparison with
non-commercial as well non-milk producer. Commercial milk producers
supplying milk to urban dairies were found to be much below the nutritional
requirement level of, milk viz. 280 gm. per head per day. The likely reason
for low fluid milk consumption in commercial milk producers may be their
main source of income is dairying, as is revealed from the study also that
large portion of total income is through dairying only.

7.7. SarRuP, SHANTI, and RAl, S.C.—Trends in Jute Cultivation in
India—Eastern Economist, Vol. 78, No. 20, pp 1174-1176.

Jute is an export-oriented commercial crop and its production plays
very vital role in enhancing the economy of the country. This paper analyses
the performance and growth of jute cultivation during the period 1967-68 to
1978-79 in important jute growing States of the country. The following broad
conclusion can be drawn from the study :-

There is not much increase in the area under jute over a period of 12
years at the all-India level. The area under the crop has decreased in the
States of Assam and Uttar Pradesh and it has recorded slight increase in West
Bengal.

The production of jute has shown marginal improvement in all the States
except for Assam and Uttar Pradesh where production has gone down by four
percent in Uttar Pradesh and by two percent in Assam. The increase in prod-
uction is due to increase in area and slight increase in productivity. Wide
variations in jute production have been observed from State to State.

Each State except Assam has recorded an improvement in the producti-
vity of the Crop The rate of increass in productivity is however, slow and it
requires further accelerations

At All-India leve!, the annual increase in area, production and produc-
tivity of jute cultivation was recorded as 0.6, 1.5 and 0.8 percent respectively.
The States of Assam and Uttar Pradesh have shown a decreasing trend in the
area under jute.

Major breakthrough in jute productivity achieved at research farms have

not been yet translated under farmer’s environments in any of the States. Im-
pioved agricultural practices may be propogated to increase the productivity



-t

1S

of the crop as the existing high yielding varieties, have not been properly
tapped so far. As is evident from the results of national demonstration trials
on cultivator’s fields, the existing high yielding varieties are capable of giving
very high yields (25-30 q/ha) provided the recommended agronomic practices
are carefully followed.

7.8 SinGH, R.P. and RauT, K.C.—Studies on the lactation curve for

cows under village conditions—-Ind. Jour. Anim. Sci., Vol. 52, No. 6,
June, 1982, pp 375-378.

The effect of lactation length on lactation curve and Factors associated
with it of cows maintained under village conditions was studied utilising data
collected in the survey in ICD area, Bikaner (Rajasthan). Order of lactation
had no significant affect of lactation yield for both non-descript and Rathi
cows. The average lactation yield was 1109 Kg. for ND cows and 1528 Kg
for Rathi cows. The lactation period varied from 6 to 16 months. Lactation
length had significant affect on lactation yield in both ND and Rathi cows.
Lactation length showed significant effect on persistency and was higher for
cows having longer lactation length while peak yield was not affected by lacta-
tion length. Significant positive correlations of lactation length with lactation
yield and persistency were observed both for ND and Rathi cows.

7.9 SINGH, S. and NARAIN, PREM — Disequilibrium due to linkage in self-
fertilized populations—Ind. Jour. Genetics and Plant Breeding, Vol.
42, 1982, pp. 129-133.

Disequilibrium due to linkage in self-fertilised populations with selection
forces has been investigated with respect to two genes. The measures of dise-
quilibrium have been used. One is the determinant of the matrix of gametic
frequencies and the other is the differerice in the frequencies. of coupling and
repulsion heterozygotes. Based on different models, numerical solutions for
estimating the effect of linkage on the approach to equilibrium have bzen obta-
ined with the help of computer. :

It has been found that limiting value of the two measures of disequilibrium
d> not bzcome zero in all cases. The rate of approach to equilibrium is found
to be dependent on the intensity of linkage bzstwszen the two genes. Tight lin-
kage prolongs the approach to equilibrium. It is possible with epistatic
models that although the coupling and repulsion heterozygotes becomes equally
numerous in the population, the equilibrium value of ‘d’ need not be zero.
The existence of difference in the fitnesses of the coupling and repulsion heter-
ozygotes quickens the approach to equilibrium when the homozygotes as well
as single heterozygotes have equal fitnesses.
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8. PAPERS ACCEPTED FOR PUBLICATION

8.1 AGRAWAL, RANJANA, JAN, R.C. and Jua, M.P.—Joint effects of
weather variables on rice yield —Mausam

8.2 SaruUP, SHANTI and PANDEY, R.K.—Assessment of Factors affecting
Rice Productivity in Madhaya Pradesh—Margin (published by
National Council of Applied Economic Research, New Delhi.).

8.3 SAXENA, B. C. and ANEIA, K. G.—Impact of Public Vs. Cooperative
Sector Dairy on rural economy—JIndian Dairyman, Sept. 1981.

8.4 Raur, K. C.—Management indicators in respect of housing of
buffaloes for milk production—1Ind. Jour. Anim. Sci.

9. ABSTRACT OF DISSERTATION APPROVED

Ph. D. Degree

RaM KAUMAR—Some contribution to the field of design and analysis of
experiments.

The present investigation deals with construction and analysis of con-
founded asymmetrical factorial designs. The method is quite general and is
applicable to symmetrical factorials as well. The technique developed is an
attempt towards a unified theory and is likely to prove useful in practice as
the method yields designs in a reasonable number of replications. The method
consists in first converting a given asymmetrical or symmetrical factorial to a
symmetrical design of the type 2" where n is the number of pseudo factors
corresponding to each factor of the asymmetrical design. Next a correspon-
dence between the levels of the factor of asymmetrical design to the combina-
tion of the levels of pseudo-factors in the symmetrical design is set up by
means of linear functions developed for factors each at different levels in the
given design. The set of interaction component confounded in the 2# design
leads to the confounding of one or more interaction contrast of the factors of
original design. A rule has been developed to identify such confounded
interactions. Finally a method of analysis of the design is given which is
capable of taking account of all the affected interaction and also provide
estimate for meaningful contrasts.

(Guide: Dr. A.K. BANERJFE)

L)
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10. COMPUTER SCIENCE & NUMERICAL ANALYSIS

10.1 Data Processing :

During the quarter under report, ‘he division of Computer Science and
Numerical Analysis continued to provide facilities for data processing and
computer programming to the Scientists and research Scholars from various
institutes under I.C.A.R., Agricultural Universities & Colleges, Directorate of
Economics and Statistics, Ministry of Agriculture and Dept. of Agriculture,
U.P. A few organizations were allowed to utilize the Computer Systems on
payment basis.

10.2 Computer Utilization :

About 5048 production jobs were processed on B-4700 and IBM Com-
puters during the quarter. 106 production jobs on payment basis were also

processed.
10.3 Programming facilities :

During the quarter, 49 Ph. D., 28 M. Sc., and 18 other research workers
were given programming aund data processing help, 8 new programmes in

FORTRAN IV were developed and a few old programmes were modified to
meet the requirements of the users.

10.4 Visit to Computer Centre:

(i) 3 participants of the training course on ““Epidemiology and Control
of animal diseases” from I.V.R.I., Izatnagar visited the computer
centre. The uses of Computer in Agriculture and Animal research
were explained to them,

(ii) Some students of M. Stat, of I.S.I. Calcutta visited the Computer
Centre. The working and uses of Computer systems were explained
to them.

10.5 M.T. Unit :
About 3.90 lakhs cards were punched and verified for different Schemes

and agricultural Institutes. 575 jobs were taken up on various Unit record
machines during the quarter.

11. PAPERS PRESENTED IN INTER-ORGANISATIONAL
SEMINARS, WORKSHOPS, ETC.

The title and authorship of papers presented and the particulars of the
vrorkshops, seminars at which these were presented, are given below :
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1. Workshop on “Post Harvest Losses’”, with special emphasis on
Small Farmers Storage for Common-Wealth Countries of South
Asia and East Africa, held at India International Centre, New
Delhi from 19th to 24th April, 1982.

NARAIN, PREM and KHosLA, R.K.—Statistical Methodology for the
Estimation of Post-Harvest Food Grain Losses.

2. Workshop on “Capital Requirements for Modernisation of Agricul-
ture”’, held at 1.A.S.R.I., New Delhi from 4th to 6th May, 1982.

NARAIN, PREM, PANDEY, R.K. and SaRUP, SHANTI—Capital Require-
ments for the Modernisation of Crop Production in Indja.

3. Region I Conference of the Computer Socicty of India held at
Dehradun on 11th to 13th June, 1982.

PiLLai, S.S., MATHUk, S.N. and GoPALAN, R.—Computer in
Agriculture.

12. CONFERENCES/SEMINARS/SYMPOSIA/WORKSHOPS ETC,
ATTENDED BY THE SCIENTISTS,

Date Name of the Conference/Seminar/ Name of the Scientists
Workshop, etc. with Designation

April, 19 Workshop ¢n ““Post-Harvest Losses”, Dr. Prem Narain,
to 24 with special emphasis on  Small Director
Farmers storage for Common-Wealth
Countries of South-Asia and East-
Africa held at India International
Cenire, New Delhi.

April, 23 The FAI-NR Seminar on “Accelerat- Shri H.C. Jain,
& 24 ing the pace of fertilizer consumption’ Scientist (S—1)
held at I.1.T., New Delhi.

April, 24 The Conference on Regional Develop- Dr. B.B.P.S. Goel,
ment Indicators and Plan Cooperation Scientist (S—3)
held at Nainital, Jointly organised by
the Planning Commission and Govt.
of Uttar Pradesh.
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April, 28 National Seminar on ‘‘Risk and Dr." R.K. Pandey;
Uncertainty in Agriculture’” held at Scientist (S—3)
I.A.R.I., New Delhi. Sh. Shanti Sarup,
Scientist (S—1)
May, 4 Workshop on “Capital Requirements Dr. Prem Narain,
to 6 for Mecdernisation of Agriculture”, Director,
held at 1. A.S.R.I., New Delhi. Dr. R. K. Pandey,
Scientist ( S-3 ) and
other Sr. and IJr.
officers of the Insti-
fute.
May, 14 Second National Workshop on Sh. S.K. Raheja,
to 16 “ICAR Lab to Land Programme” Scientist (S—3)
held at J.N.K.V.V., Jabalpur (M.P.). Sh. Rajendra Singh,
Field Officer (T—7)
June, 3 Seminar on ‘‘Data Base’” held at Sh. R. Gopalan,
to 6 Computronics, New Delhi. Scientist (S—2)
June, 11 Northern Regional Conference of Sh. S.N. Mathur,
& 12 Computer Society of India on “The Scientist (S—?2)

State of Art of Computer Appli-

cation’’ held at Dehradun.

13. LIBRARY

Sh. R. Gopalan,
Scientist (S—2)
Sh. Ram Kumar,
Scientist (S—1).

13.1 During the period uadsr report 74 books on various subject
field of the Institure were added to the library.

13.2 The following reprints were procured for

library among the scientists on exchange basis.

distribution by the
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S. No. Author Title Source
(i) Aneja, K.G. and Effectiveness of match Ind. Jour. Dairy
Nirman, K.P.S. ing of sampling units Sci., 34 (2), 1981.

under repeat surveys
for building up impro-
ved estimators.

(ii) Saxena, B.C. and Effect of milk supply Ind. Jour, Dairy
Singh, H.P. to urban milk scheme Sci, 34 (2), 1981.
on fluid milk con-
sumption in  rura]
areas.

13.3 The reprographic unit of the library has attended 73 jobs covering
2008 pages sent by scientific, technical and administrative officers
of the Institute.

13.4 The Issue and Return work at the Library Counter involved
transaction of approx. 7,400 publications.

13.5 During the period under “report approx. 6,000 persons visited the
library for consultation purposes. Apart from this the library
was also visited by some foreign visitors from Austria and Sri
Lanka. They were impressed with the collection and set up of
the library.

14. 'LABTO LAND’ PROGRAMME

Under the .C.A.R. Lab-to-land programme implemented in village
Garhi Randhala of Delhi, the Institute had conducted demonstrations on the
use of balanced fertilizers on wheat and vegetable crops during rabi 1981-82
as mentioned below :-

No. of demonstrations
conducted

SI. No. Name of the Crop Target Achievement
1z Wheat 60 60
2 Cauliflower 2 1
3. Potato 8 8
4. Tomato 3 2
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The harvesting of crop in demonstration fields of Wheat was completed
during the quarter under report while that of other crops had been completed
during the previous quarter. The compilation of field results showed the
performance of vegetables and different varieties of wheat as mentioned

below :-
Crop Variety No. of field Field obtained in
harvested q.lhec.
Maximum Minimum Average
Wheat WL-711 17 52 26 42
WH-147 14 50 24 39
HD-2204 9 48 32 42
HD-1553 19 46 24 36
Sangam 1 32 32 32
Potato Kufri Chandra-
Mukhi 8 155 90 114
Tomato Pusa Rubi 2 152 66 109

Cultivation of Onion :

Encouraged by the high returns obtained by some farmers from the
Onion cultivation in previous year, five farmers cultivated onion during the
current year. They transplanted the crop in the month of January, 1982 and
harvested the same in May/June, 1982. The yield results are given below :-

Variety No. of fields Yield obtained in q./hec.
harvested :
Maximum Minimum Average
Pusa Red 5 212 150 191

15. MISCELLANEOUS
15.1 Personnel Information
15.1.1 Promotion/Transfer, etc

1. Sh. S.C. Sethi, Tech. Asstt. has been inducted into Grade (S) of
A.R.S. in the pay scale of 550-900 and transferred to CSWRI,
Avika Nagar, w.e.f. 11.6.1982.
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2. S/Shri S.S. Walia and Rajendra Prakash, Tech. Asstts. have been
inducted into Grade (S) of ARS in the pay scale of Rs. 550-900
and transferred to I.V.R.I, Izatnagar w e.f. 17.5.1982 (F.N.).

The Scientists of 1.A.S.R.I. deputed to attend training/study tour/
meectings and to deliver lectures, etc. during April-June, 1982.

Dr. Prem Narain,

Director.

()

(i)

(iii)

(iv)

{v)

(vi)

(vii)

Appointed as co-opted member of the
Faculty of Mathematics of the Delhi
University for 3 years w.e.f. 6th March,
1982.

Delivered two lectures on *‘‘Status of
Fisheries Statistics in India” on 1st
April, 1982 at the Punjab State Institute
of Public Administration, Chandigarh.

Attended the Executive Council meeting
of the Indian Society of Agricultural
Statistics on 3rd April, 1982 under the
Chairmanship of Dr. M.S. Swamina-
than.

Attended the 4th meeting of the Techni-
cal Group to study the various aspects
of estimating area and production of
oilseeds sown mixed, on 6th April, 1982
at Directorate of Agri., Krishi Bhavan,
Lucknow.

Attended the executive Council meeting
of the Indian Society of Animal Gene-
tics & Breeding on 7th April, 1982 at
Krishi Bhavan, New Delhi.

Attended the Sub-Committee meeting
at the Instt. for Research in Medical
Statistics with Dr. A.D. Taskar, Direc-
tor, IRMS & othersat I.C.M.R. on
15th April, 1982.

Attended the meeting of the Research
Unit of the Indian Society of Agricul-
tural Statistics on 15th April, 1982.
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(viii) Attended the 6th meeting of Technical
Committee of Agriculture Census, on
17th April, 1982 at Krishi Bhavan, New
Delhi.

(ix) Attended the meeting of the “‘Commi-
ttee of the Experts for improving the
quality and timeliness of advance esti-
mates of production” at Directorate of
Economics & Statistics, New Delhi, on
17th April, 1982. :

(x) Attended the meeting with Dr. R .M.
Acharya, DDG (AS), ICAR, Dr. G.C.
Taneja, Senior Scientist & others on
20th April, 1982 at Krishi Bhawan,
New Delhi to discuss the proposal of
evolvinga dairy breed utilising cross-
bred animals available at Military
Dairy Farms.

(xi) Attended the meeting of the Faculty of
Mathematics of the University of Delhi,
on 23.4.1982.

(xii) dmifas aar aFAEr aram (e A
aars FFATU weAIAA) FrIr afsa ogfy
gifeasr afwswar Mg’ F1 999 G35 H
29.4.82 F1 i faar

(xiii) Attended the meeting of the Sectional
Presidents of 70th Indian Science Con-
gress (1982-83) held at Indian Science
Congress Association, Calcutta, on 2nd
May, 1982.

(xiv) Attended the E.F.C. meeting in the
Chamber of Secretary (Expenditure) to
consider the proposal *‘Sample surveys
on estimation of production of major
livestock products in States” of the
Ministry of Agriculture, on 3rd May,
1982.
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(xv) Attended the Advisory Committee meet-
ing of C.S.L.R., New Delhi relating to
Degree Holders & Technical Personnel
Survey and review of Post-Census
Survey of non-response on 11th May,
1982.

(xvi) Attended, as chairman, meeting of the
Panel of Food Sampling of Indian
Standards Institution, New Delhi, on
12th May, 1982

(xvii) Attended the 3rd meeting of the Comm-
ittee of Experts for improving the
quality & timeliness of advance esti-
mates of production at Directorate of
Economics & Statistics. New Delhi, on
29th May, 1982.

(xviii) Attended the meeting of the Academic
Council of I.A.R.I., New Delhion
7th June 1982.

(xix) Delivered a Seminar Talk on “Role of
Statistics in Agricultural Research” at
the Department of Statistics, College
of Basic Science & Humanities, HAU,
Hissar, on 9th June, 1982.

(xx) Attended the Annual General Body
meeting of the Computer Society of
India, New Delhi, on 30th June, 1982.

(ii) Sh. S.K. Raheja, Delivered two lectures on Sratistical
Scientist (S-3) Methods for evaluation of Soil physical
parameters to the participants of Refre-
sher Course on Methodology for
soil  physical analysis at Div. of
Agricultura] Physics, IARI, New Delhi,

on 21st May, 1982,

(iii) Dr. J.P. Jain, Attended the Advisory Board meeting
Scientist (S-3) in connection with finalisation of a

short course in livestock statistics on
27th April 1982. .
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Attended the 16th meeting of the
Project Implementation Committee of
DARE on 27th May, 1982,

(iv) Dr. O.P. Kathuria, Delivered a lecture on “Sample Surveys
Scientist (S-3) for estimating resources and catch of
Inland fisheries”” during the Course
“Designing projects for development
and Management of Inland Fisheries”
heid at the Punjab State Institute of
Public Administration, Chandigarh, on
1st April, 1982.

(v) Dr. J.S. Maini, Attended the Training Course in Admi-
Scientist (S-2) nistrative Vigilance at N.R.L. (IAR])
. from 14th to 26th June, 1982.

15.1.3 Honours

Dr. M.P. Jha, Scientist (S-3), was awarded the Degree of Doctor of Phil-
osophy (Ph.D. degree) in Statistics from University of Delhi. The title of the
thesis was *“Contributions to Sample Survey Techniques Involving Multiple
Characters”’.

15.2 Benevolent Fund

The annual Benevolent Fund Day was observed on 30th June, 1982 at
I.ASR.I. A sum of Rs. 503/- (Rupees five hundred and three only) was
contributed by the Officers/Staff of the Institute on that day.

15.3 Monitoring Cell

During the quarter under report proforma prepared by the Monitoring
Cell for Monitoring the progress of Research Projects was got printed and
. supplied to the project leaders for transcription of the information for further

processing.

Dr. Prem Narain, Director and Dr. J.P. Jain attended the meeting of the
Project Implementation Committee of DARE which was held on 27th May,
1982 at Krishi Bhavan. In this meeting the E.F.C. Memo; prepared by the

Monitoring Cell of the I.A.S.R.I. was discussed.
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15.4 Staff Research Council

The Staff Research Council met on the three occasions during the quar-
ter i.e. on 31st May, Ist June and 28th June, 1982 and discussed the progress
of all the Research projects of the Institute.

15.5 Maunagement Committee =

1. A meeting of the Management Committee, IASRI was held on 5th
April, 1982.

2. The present term of Management Committee has expired on 11.4.82.
Action has been initiated by the Council to re-constitute the Mana-
gement Committee of this Institute.

15.6 Other Meetings
During the quarter under report the following meetings were held:-

(i) HDS and Sr. Scientists on April, 2nd

(i) HDS and Sr. Scientists on April, 14th
(iii) HDS and Sr. Scientists on May, 12th
(iv) HDS and Sr. Scientists on June, 17th

15.7 Other Information

Dr. Prem Narain was elected vice-president of the Indian Society
of Agricultural Science at their meeting held on 2nd April, 1982. He discussed
with Director-General, ICAR on 22.4.82 regarding the “"Panse Memorial Lec-
ture’ of the Indian Society of Agricultural Statistics.

He was nominated on the Advisory Commission of the Governing Cou- -
ncil of Indian Society of Human Genetics, Bombay in the field of Quantita-
iive Genetics.

He was nominated on the Council of the Centre for Mathematical Scie-
nces, Trivandrum vide letter dated 30th April, 1982.

He discussed with Dr. B.S. Pathak, Professor of Eminence, P.A.U,
Ludhiana on the proposal to carry out an investigation into the energetics of
Indian Agriculture, on 11th May, 1982.

He discussed with Dr. H.K. Jain, Director, I.A.R.I. and Dr. K.L. Mehra,
Director, N.B.P.G.R., New Delhi regarding making effective contribution of
TASRI Computer, on 13.5.1982. »
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He delivered a series of five lectures on “‘Inference in Genetic Statistics”
from 17.5.82 to 20.5.82 to the participants of Advanced Level U.G.C. Summer
Institute in ‘Probability and Inference’ conducted at Department of Statistics,
Punjab University, Chandigarh from 10.5.82 to 3.6.82.

He discussed with Dr. R.S. Pandey, N.D.R.IL., Karnal regarding finali-
sation of a publication on completed All-India Coordinated Project on Bio-
chemical Polymorphism in Farm Animals, on 22.5.82.

He Organised combined Competitite Examination for the recruitment of
section officers/Assistants at Delhi Centre through A.S.R.B. from 25.5.82 to
27.5.82 and acted as Chief Supervisor of the Examination.

He discussed with Dr. S.P. Gupta, Adviser (PP), Planning Commission,
New Delhi regarding association of IASRI Scientists in the various working
Groups of Planning Commission, on 5.6.82.

‘ Dr. Narain also discussed with Dr. Ramtanu Maitra, India Coordinator
of Fusion Energy Foundation, New York, U.S.A. & Dr. Susan Brady, Agri-
culture Editor, Executive Intelligence Review, New York, U.S.A. on Agricul-
ture & Statistics on 8.6.82.

15.7.2 Dr.S.S. Pillai, Dr. A.K. Nigam, and Dr. B.B.P.S. Goel were
acted as Supervisors in the Combined Competitive Examination for the recrui-
tment of Section officers/Assistants at different Centres of Delhi through
A.S.R.B. from 25.5.82. to 27.5.82.

15.7.3 Sh. S.C. Rai, was nominated member of the Steering Committee
for orgauising ICAR Inter-Institutional Students Sports meet in 1982.

15.7.4 Dr. Bhagat Singh, addressed students of the Indian Statistical
Institute on the Activities of the Division of Econometric Analysis on

23.6.1932.




16. 39 JNZA F AFAA 2g TEAAF AT AW
9F-A1F F AT W T FiFGE I AT JuAi®
F ASTI FIA F W qrgdl @aq@

g EA1EA & AvFad & faq 9aeey sfawaa qFArEl ¥ gag oF a9 S gy
famray & eq gz awafaw @ g gaE oyt & oF agfes wfasd F g
AT 9T siFS uwfAg FIAr atafag § faaF fag afwsa g qusifas
TOATHII FY ATIAFAT AT &1 AiwST B wHfAT @ H1 a9z agfa agd
2 & wfafeas Fo-go agfaaraas 1 &1 39 9gfq & ey 9¥ gw-A18 F7&
siwel &1 fazagdraar 9T F &7 arEafas i grir SiFe a9 FW F 90597 F
garg fax i £ g3-a1® FIU StFT uAfFT 77 &7 A9 a2 & fF 3a ey qua
e yuF HT IT(eqd TFAT A19AF A § AV FZ ATAIAF A(FS AT FA Y
FH T ¥ AT T TIHT (SIS FT 9 HT GHAT § | AT 39 TFHIT &5 H{HST H1
afegrgar afware & safzq & faoa o7 Samard 9z fade 73t & qeas g
g goTrET 9% onfAd stwei &1 gudifiar Faf a% § saw1 eemaw w39 ¥ foo
Feqra F1X a9 1979-80 F AT Azas (Ffearun) r aragH (o g0) oAt #
‘g7 JENET F ATHFAT gg AEAfAT i AT (BATS F AT T% T ATHL
TTYE YUATE FT AAAT FIA F fAg A0 20f aygo’ G@rar var | agaw F I
TH IHIT T —

1. 9 FIET F ATFAT g arcafa® AT AT SIS Z1U AT SAIFST wY
YL JOITH FT AT FIAT AT

2. Ivgaq afeggar afga faar a7 9T gg & Fifos ST & arFaq gareg
HTAT |

AT F FqT ATAIC 77 Ffgwaq afasag & § oF wafg agaong agfes
sfgaaa a1 QA1 &1 faal & qgdral &t &9 & ®7 § sqarar qgr a1 q3fiwg
afasraq gFr€at (Mo To fo, ps.u’s.) TeAF F Sy aial F agg & 97 1 7idT F aggy
F1 gaggw Agf=zs ®7 § gua gevrEar qfga e faar Grar wfgeanq
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% uF A9 FY FAFT FAAT AET § AT a7 ¥ OF AT q19 F qt7 T Fre Fear sar
&1 za¥ FIw &1 9faF9T oFF (s.s.u) H g IEIEGT 9T Al 1T gRATS JI3T &
gIur giwe usfag $7@ & fa¥ 1 amioeg afvard & gqg 9 &l 99 q8qI18 &
TAIT 9T Fraaearad & atsd usfag $v7 & fouw om g fqar war ar | gfq=aq &
#fgw ums ¥ a1 o7 g@are 41 & A9 9T diFe uslg 537 & fag aofeqrd
oF gure g 9% g aw fFar nar safs Faa q@are F @A 9z aivst F1 oFfag
37 & fag afegrd o gagn 33 & fag s w15 Ig-afa=zT uws a8t 4ar )

seaw foer & feaa aral &t gear F gurgard 7§ faea-fasa zqgaz 20 Sixfeas
gfg=as usw frag 53 a7 | @aqor it 7geaq d9 Avga] § G2 arg 991 97
gaas AEn ¥ grfeas g9fa=waq oss (p.s.u’s) FTOF aF gfqasr 4T aar
geis fasr § grefeas safF3l F1 AT HIE FT F@ 4 GG S7ATF1 F1 (297 797 )1
ger® SAIG wATE F fAC s Ao Fo To (psau’s) fAgg &y a¥ | ggw diq
STo To To (p.s.u’s.) (S IT-897 I F8 &7 §) &7 Jreafa® §1a AT B3 41
F 1T 9T T IAERA F Glwg 0FF FW & fag AT fFar g1 asis a9
A Mo To To (psu's) (ST ST-8AE II F2 o §) 1 Fa« a8 I
ATEIT 9% 9 F FIET & AlwT Wiy FW F fAg FaAmpa frar war | ITEYE-1 &
qelr® WTo To Te(p.s.u’s.) ¥ AYA AT 7318 AT F A1HT T FT FIZT ZF ATFS
wwfad #3 & oo g Frdfaqa a7 geoeq qfear<i & us gqg F1 waqHT FHar
qAT | 2AF FATET FAA qBATS TV FH  IIIT & w79 & fag aigfess &7 @
T3 Y 5 afard F sfagd & o sgswa fFar a97 1 ST9YE 1L F TAF Ao Fo
mﬂ (psu's) § & g% Frifead 9T FI9 (FATT B ATIT 9T T FATET qF FA
% fau argfees &7 ¥ 97 1@ 10 afardi & us afaagsr dasnwa GFar 730 aa
1T q@ars Al & g g FURT 92 AiFS gFfAT 7@ & g Fafqg afcardd &
sfresr & argfea® sq & Fafra &aa & agsi 71 T 3 % a7 9T FEataF AT
Zrer sitT gvl agal F1 areafaw i@ & fa7 & oF faT 04 ga A gears g
=5 far T 1 g afcardd & qget 1 faarg qo AR &A@ A areafas a9 F

FATATT 9T S & T4T |

gFew & wga faowd feagar §—

g e war 6 Al stz dal QAT F feafa § AT F ATGR 9T a5 67 1
gz ¥ I FT I@ATS EA g5 fdr 1 areafas SearET & qE-geasg I TGARHSF
qr | araie feafa § Qgaw e aTEH! fawl § qg-grae goiF FAW 0.93 #HIY
0.96 & wafs a1 F1 feafq # gTFT AT FAT: 095 AT 0°89 4T |

aF &1 TF & sfaad & 799 t’ aX@0i (paired ‘t’ test) FT AE] FIF 9T J@T
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R EUREIFrEY o 5 garg w7 g areafas @a & a1912 9% g9 F geqraq & fasaar
T &1 gt site 7 & 6 d ardw o wafEs aruaH 5 T Q90 3 fag & darar
AT Tg FET A1 AFAT § 05 T ATA7 H A1V 14 T I2I1GT a5 FIA F aF
#1 areafas g F add gro sfgeqifag a8 fFar v awar

sfafea ufq gare ag 1 «iga g geated, G712 et ¥ oF Maw ¥ za
qtgr ¥ sg@qr-azqdar g | AgdaF I arugw 5w § 97 wo i (sfafeT) =fa
AT FT AT FE IATET 5.7 AT 8-0 Sfqwma wAF Afe afgq wwm: 2-24 #tx 0-88
sfq feeraTa strswn war safs Agas N7 qruasr 5 § F690 F gaa aisaq 30
% 20 wiawa as %fe afeq Fam: 484 fretom sz 2:02 fredas o

ufa gare ag sfafeq & oaa gg sz #1 gg=a Qg fawgq svaq
areafas e T @18 A1 F 14 oFAT @iFwl w1 g w53F fawrar qan
fraa % Faa areafas @19 & Qa1 9T AT ATFFAT F AT Al B FA FA
¥ ggraar fasl &\ 5@ 9F g@ifF gea@rs grar @iwe owfag 6@ # agfy
greafas aya Zwr qiFS oFfAT W@ wr g9gfe F e o wlaearfog a
F1 st awdr & faeg gad gure oy & gfafed sitgd grg scaiea & srwaqi 1
HgATT qGH F fag 9T IF1T & «@ATFST F1 I7YFT ®7 ¥ qgq Far qarasar g
ga¥ g Sered & (AAIGAIT srFAAl £ 9req F F fag sfaa fafy Jare $37 §
agraat faaer stz z@ @ § steqaT 37 w1 w14 g F fqar @0 w@r g

qgas faar # gare amal $T gare A9l 1 gear 70 91T 6°4 fqma w1
qra% #Afe afgd &I 43°4 3T 127°1 A1 &AiwT 7€ A1 FafF st a7 § 7 55
&z m.m afqara &1 #as Afe afgF 93-8 T 107-8 gz Aty 0 o7 1 Ggas Fordr
# g9 ¥ T} gArE 9YA FT qAGNT mal &Yz F&1 F foag Ham 57 AT 75 97 99-
i arraaT fasr & aray N 949 & fau goq sreaT s 43 &1 53 947 |

Tgas {5 & Faa 1/8 907 A} F SA187 qfga arfas g SA1IT 200.4
eI 29 a1 Wafw aruEar i § 1/4 w0 Tl F Jyree qfga ag 9eqeT 55.8
garz a4 91 | Qgaw faar # wfq safw gfafeq ga #1 gqwfea 500 a9 €t stafs

grudaF fadr § 98 93 AT =7 )

AFATTH : fadiars :
FEARATATE I AFITHEAETT G GOFATAEE

W



17, g &0 % 99 & A F 399 # I

WId UF S TET 3T & 1 A F AW F1 gey geET FO 4T 9F 919 )
afca =if & wweasy 1965-66 & 413 w19« 4 9 1 I99 F Agd AT AT ZAT
2 1 gfea wifa &1 a9 3T F g2 W q91 T A § Agwa frar 1a1 1 7% 7S
il § ZEFT TG TZT SAIIT ZAT 2 | §9F GACT€T FOH] F1 A19AT agaq  sqrar
a4 & 1 g2 @@ 39 @A ° gar g 3t 5 faard A1 gfaar a sdw afuas aan
¥ gawey & | 3@ gfea ifa &1 arq g GharT aF g4 a3g g 9g= 9147 § | Ireq-
fas gqer org WY gewifad S99 ¥ FIEY &9 &1 W F FAF WAl A Y 0 Amaw
fentazam graa’ & A9 9 93 arfaq 1 951 8 1F <@a 7 7 &7 9991 180 &
300 Sfama aF agrg 91 AFdl g | gAfT g a4 gvwg g 5 &7 F 49 T gure
Y &tz a¥t graT dgfad arar § gaae g )

zg v # g3 fas F =raew # gearfag gas qar dtaq ga5 w7 ArA7 AT
ZA% srPa¥ Ay grafrgd §t & gOFT T TIGAT B ITAVT FT J009 2 )

zaw fag erres 9@t faa & =2 aiay &, foasr qm mafear, fagararer,
ggatareT agr srasdar g, @7 ax 0 3 I a7 sakaaw fgd Sivae F awa-
A7 AT § 1 I ATAN 4 IZA AT 113 FIFT F ATFST 19,8-79 a9 § gey w194 FY
wae & =7 faar ag7 911

AT & geAa add, FaF a1 F SIS0 gred F1TE A1, F 57 g1 F—

1. Feaq frea & IS &1 94T,

2. Tgrafas Qral 1 g4,

3. wOT &1 geer & fag wrarafaFwi F1 9907 i

4. ST AT GAX FW FeAT FT T4 |

97 fa¥ gu 91T 0T argfaw asdiwl & geT aen & o) fF et gra
gl ¥ At St § 1 5% 9AR F A6 FT afFgF 997 qGreF FY A1 GFAT £ Fhw

F &% IT TUH FAFT I FEAT: THIT F A& AT A7 W@ & 1 ) 95 frar us
i gOF 1 S T A% 97 5 G F a1 @ F, ITF 0T FY H9 F ow@r
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AT g qEr 57 JW F1OAT-qEeT [Ar 941 @\ 9% gu gasi F1 A% I
AR & T F a1 9T 5 Aforai F Fawifora fwar aar g

97 g FOFT F1 28 Sfava fwar @ g=aq agfa 1 97 Fga sengg F
faa a8 a1 & | FOF-FNG AT 21 A1AT § o GRAT o oF ogfa B w@T
ATX & |\ WAA HOT F FAFT ST TT ITF 1005 FHAATA TAT LT A9 F FOFT FT
itga 9997 1203 FEaam afa ga@az 1 3z & 81 709 17 sfawa gus @ %
fret o7 &Y gOFT F1 1A AT F F9I0 F 13 & | gAHT d1qa 99 1294 Frarars
sfa gFeax | w307 16 stawa @ fFET diq aF1 #1 49717 § a91 ga%: srgq
a9 1593 fweniara & | @ A1 a1 F1 9900 ¥ A9 ¥ A19T 999 q@0 & agr
1628 frataTa Sfq a9 F¥ T ¥ & 1 99 Fur 1 s&tgg 997 1273 fFawma &
agqr ag geaifaa g9 & 1732 feaamm afq ga2aT &9 81

zq A=aAT ¥ ag facsd fasaar @ &5 or-atarg gus, o1 % oF-faarg wfa
gz 9139 3N & GREr St 9% F anigfas @ w1 gww A $30  gAa¥ ag W
gifag grar & & argfas &1 & 907 FI3 § 99 F71 TG 16 FAT FHA1 971 IFHFAT
2| 9a: FAFT FI TAIX ATEAT F T &+ Ticargal & gru afgs § afgs amr &
argfa® g0 & Ffy w70 & fag sfea wear arfge | Tar 37 § g@9 7 99 § qga
SATET qRITLT I AT AFAT & )



18, dewa # f&=21 ¥ Tgq [T

ag famiEr ¥ geqra 7 @ afawifal o@ sqarfay & et & 50 557
¥ gfa oY S8 IAT 94T A 9BF FT AYAT GAAT AT | AT AYAWT/ANTN F afy-
FIE 0F FAATT A w9731 § «97 AT Frawrwr o fged) & g w9 F 1 wq
frarsr # sarafas agarm & S @ @1 feardt 97, g7, F197 geqifz 7 gear
ga ggx & afuw g1 w7 fqargl & € g3 . " g9A 1 W feed qgang
I AT

aq faardr & deaa § g1F aret Jraawr frataaa afafa &1 e ds% v
araad 7 faafag €7 & fwar 7ar « 59 335 & fordt & samr 1 A< afas gy
3 Ped gar @aer o f99 9T vy sma F7F g Agarai/gaTTi/owst 1 fadw
fair iy | gar gFre wa faaer & ferdt & g & grafrgg faordr gaafa e &
T AT GFIAT HLH AAT TAT |

safsgua &9 ¥ afs s@T-staq qgami § gkt & waww gz gfseqrg frar
Ay a1 a@a § @rar § 5 z@ famd 9 feear w1 @atfas gaw d@r agam oF
qAIEA-] ATATT H gAT | THF g1 FIATI HGANT G4 J(E9-11 ATATT T 89T
ATar & | AFe AFA F fgedl #7 g4W1 geAIqSTqF 91 | 367 GF1T FFfAF g9t
¥ o fzedt & 9910 &1 FAAATAT BT | HAT TF FB AT FA0TF 907 o T @) Faed
F FA FFINITAF T2 AT | ¥ AT § A7 F AFHA fgear F1 9797 g1 W@ &

g faaFz gn ag Fg axa & 5 gera & w7 famdr ¥ o wfgwma =7
fesdt & garr 1 5@ wF17 wfgFifeal v sgmifeal 91 feedt & wfa faser @y gu an
1T ®T aFa § O wfasy § gegm § Fafag & efas so-wa § G &1 ogaw
fazea~ a3ar |

ag gy #1 fawz & f5 341 Qua gegra #1 oF fgedr afawrd, oF feedt a1g-
ara% oF oF ferdl ersfaze #1 92 faar | fad e W@ & A ard § 1 g7 94
F 973 g geard § qT-QR 919 57 w1aq {5 azr w1 2faF sraws aq sfaag feed
qE T
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ANNUAL REPORT ON SAMPLE SURVEY METHODOLOGY

The Annual Report of Sample Surveys for Methodological Investigations
nto High Yielding Varieties Programme (H.Y.V.P.) are being published since
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