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PREFACE

The Institute of Agricultural Research Statistics, New Delhi issues reports
annually and the present report is for the year 1973. Efforts have been made to
cover all the aspects of the functions and activities of the Institute during the
year under report as far as possible.

I hope that this report would serve as useful reference for Agricultural
Research Workers and other users. The Institute would welcome and appreciate
any comments and “suggestions for the improvement of similar reports in the
future. '

I am thankful to all the officers and staff of the Institute who have given
unflinching cooperation in preparing and supplying the material required for
this report. I take pleasure in acknowledging the untiring efforts of Sh.
R.K. Khosla, Sh. B.N. Mehta and Sh. M.L. Sahni who were responsible for
compiling and preparing the draft report and would like to place on record
particularly the pains taken by Dr. P. Narain for final editing of this report.

D. Sinen,
DIRECTOR,
INSTITUTE OF AGRICULTURAL RESEARCH STATISTICS,
New Drrai-110012
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There are adequate arrangements for indoor and out-door games. Besides,
recreational facilities are also provided for the students. There is a well furnished
Common Room where important newspapers and periodicals are available.
Students are encouraged to take part in games and other extra-curricular activi- -
ties. They organise sports and tournaments as well as a cultural programme on
the occasion of the Annual Day of the Hostel.

The students celebrated the Hostel Annual Day on the 14th of July, 1973.
Professor Sher Singh, Minister of State for Agriculture, Ministry of Agriculture,
Government of India, was the Chief Guest.

1.4. Library

During the year under report, 256 new books and 200 other publications
were added to the Library. There was, as usual, a constantly increasing number
of queries about location of literature and for the short range reference service,
which were duly attended to. About 13,500 persons visited the Library for
borrowing or reading purposes and for consulting references. About 19,000 books
and other periodicals were issued on loan to the students and members of the staff
of the Institute. The practice of imposing fine for late return of books and other
periodicals was continued during the year under report. The service hours of
the Library were curtailed; it now remained open for 8 hours only from 9 A.M.
to 5 P.M.

As usual, inter-library loan facilities were exchanged with other libraries in
the country in general and with those in Delhi in particular. As in the past,
reprints of the articles by the scientists of the Institute were sent to scientists in
the country and abroad.

A catalogue of the theses available in the Library was prepared during the
year under report. The arrangement in the catalogue is in “‘Dictionary order”
and the arrangement of theses in the shelf is strictly according to specialised

simple class number of the theses.

The Library was looked after by a Senior Library Assistant (Grade II)
under the guidance and supervision of Dr. Prem Narain, Senior Statistician as
Chairman of the Library Committee of the Institute.










1.9 Visitors

During the year under report, two eminent statisticians, Dr. B,V Sukhatme,
Professor of Statistics, Towa State University, U.8.A. and Dr. N.C. Giri, Professor
of Statistics, Montreal University, Canada visited the Institute and delivered
lectures on topics of current research. A number of other distinguished visitors
including Prof. Sher Singh, Minister of State for Agriculture, Govt. of India,
Dr. M.S. Swaminathan, Director General, I.C.A.R. and Dr B.K. Soni, Dy.
Director General (AS), I.C.A.R. also visited the Institute. '

Shri 8.C. Madan, Statistician, Department of Animal Husbandry, Govt. of
Rajasthan, visited the Institute to discuss various problems in the statistical
analysis of the data collected in the sample surveys on livestock products conduc:
ted in the State.

Besides, groups of 1.8.E.S. and other trainees and officers of the Central
Statistical Organisation and trainees of the Pusa Polytechnic wisited the Institute
at different times and for different periods during the year under report to_attend
the lectures and practicals specially arranged for them. Shri Pierre Louis, an
F.AO. wainee and Shri T.M. Srinivasan and Shri B. Gnanasundram of the
Agricultural Economics Research Centre, Department of Economics, University
of Madras visited the Institute to receive training on Unit Record Machines.

1.10 Participation in Scientific Committees, Panels, eic.

(@) During the year under report, several officers of the Institute represen-
ted the Institute at the meetings of the various L.C.A.R. Scientific Panels/
Committees as indicated below :—

Name of Officer ' Name of Scientific Panel
Dr. P. Narain (a) Scientific Panel for Plant Breeding.

(b) Scientific Panel for Fisherics Rescarch.
Sh. B. Marutiram (a) Scientific Panel for Animal Breeding.

(&) Scientific Panel for Animal Pests and
Diseases.

(¢) Scientific Panel for Animal Produc
Technology.
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Sh. K.C. Raut
Sh. T. Jacob

Dr. M.S. Avadhani

Dr. A K. Nigam
Sh. U.G. Nadkarni

Sh. LK. Garg
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Scientific Panel for Dairy Science,
Scientific Panel for Animal Nutrition
and Physiology. :

Scientific Panel for Agricultural Econo-
mics, Statistics and Marketing.
Scientific Panel for Plant Physiology.
Scientific Panel for Animal Products
Technology.

Scientific Panel for Fisheries Research.

(b) During the year under report, the officers named below were members
of the scientific associations, committees, panels, etc. mentioned against their

names.
Name of Officer

Dr. D. Singh

Dr. M.N. Dass

Dr. P. Narain

Name of Scientific Panel, Commillee, eic.

(a) International Statistical Institute,
The Hague, Holland.
(b) Indian Science Congress Association,
" Caleutta.
(¢) Indian Society of Agricultural Stati-
stics, New Delhi.
(d) Post-Graduate Faculty of the P.G.
School, I.LA.R.1., New Delhi.
(e) Statistical Sectional Committee of
the Indian Standards Institution, New
Delhi.

(a) Indian Society of Agricultnral Stati-
stics (Secretary).

(6) Indian Association of Statistics,
Bombay.,

(¢) Calcutta Statistical Association.

(d) Indian Science Congress Association.

(¢) Post-Graduate Faculty of the P.G.
School, I.LAR.I., New Delhi.

(2) Indian Science Congress Association.
(6) Indian Society of Agricultural Stati-
stics (Also Editor of its Journal).
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Shri S.K. Raheja

Sh. K.S. Krishnan

Sh. $.D. Bokil

{a) Indian  Society of Agricult

(¢) Indian Society of Plant Breeding a
Genetics.

(d) International Biometric  Societs
USA,

(e) Society of Advancement of Breedi
Research in Asia and Oceani: -
(SABRAO), Japan.

(f) Genetic Association of India.
(&) Indian  Association for Animal
Production (Also, a member of the
Editorial Board of its Journal).
(h) General Council of the University
Edinburgh, U K.
() Post-Graduate Faculty of the P
School, I.A.R.I. New Delhi.

(a) Indian Society of Agricultural S
stics
(6) Post-Graduate Faculty of the
School, I.LA.R.1., New Delhi.
(¢) Panel of Judges for All India Cr
Competition Scheme of the Directo-
rate  of Extension, Ministry
« Agriculture.
(d) Expert Committee on Manures a
Fertilizers, Ministry of Agriculture.

(@) Sampling and Analysis Sectic
Committee of the Indian Standar
Institution.

(8) Censory Evaluation Sectional Comn
ttee of the Indian Standards Institu-
tion. ‘

(¢) ICAR Panel on More Efficient
of Fertilizers and Manures to Crops

Statistics.




Sh. B. Marutiram

Shri K.C. Raut

Shri A.H. Manwani

Dr. B.B.P.S. Goel

Dr. M.S. Avadhani

Dr. Aloke Dey

Sh. J.N. Garg

Sh. R. Gopalan

Sh. J.S. Maini
Sh. LK, Garg

Sh. V.5. Rustogi
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(b) Indian Society of Agricultural Econo-

" mics, Bombay.

(a) Indian Society of Agricultural
Statistics.

(6) Indian Dairy Science Association.

(¢) Indian Association for  Animal
Production.

(a) Indian Society of Agricultural
Statistics.

(b) Sensory (Organoleptic) Tests Sub-
Committee of the Indian Standards
Institution.,

Study Team on Fruits and Vegetables
Statistics constituted by the National
Commission on Agriculture (Convenor).

{a) Indian Society of Agricultural Stati-
stics.

(b) Study Team on Livestock Statistics
in the National Commission on
Agriculture,

Indian Society of Agricultural Statistics

(Life Member and Hony, Jt. Secretary).

(a) Indian Science Congress Association.

(b) Indian  Society  of Agricultural
Statistics.

Post Graduate Faculty of the P.G.

School, I.A.R.I., New Delhi.

Indian Seociety of Agricultural Statistics.

Indian Society of Agricultural Statistics.

Indian Society of Agricultural Statistics.

Association of Scientific Workers of
India, New Delhi.
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Sh. S.N. Mathur Delhi Chapter of the Computer Society
of India. '

3 Sh. R.K. Khosla (a) Indian Society of Agricultural
: Statistics.
‘1 . (6) Rice Research Workers Association,
i Cuttack.
(¢) Association of Scientific Workers of
India.

Sh. A.C. Kaistha . Indian Society of Agricultural Statistics
(Life Member)

Sh. K.V. Sathe Delhi Chapter of the Computer Society
of India.

(¢) The Director of the Institute was ex-officio member of the .f‘nc)lh)wifa,g=
scientific committees, panels, working groups, etc, during the year under report.

; i

: 1. Direction Committee (Computer Sciences), I.A.R.S.
3 2. Advisory Board on Training Courses, I.A.R.S. (Chairman).
=4 3. Academic Council. LARI.
_ ; 4. Governing Body, I.C.AR.
Ed 5" Blisding Pinanice Committes, TOAR)
6. Scientific Panel on Agricultural Economics, Statistics and Marketing,

L.C.AR. 5

7. Standing Committee for Agricultural Economic, Statistical an
Marketing Research, [.G.AR. i

8. Working Group on Agricultural Statistics, National Commission on
Agriculture.

t 9. Working Group on classification of the country into suitable agro-.
climatie regions and their production potential, National Commission

e

on Agriculture.

10. 'Technical Committee for studies on evaluation of special employment
programmes, Department of Agriculture.

11. Committee on sample surveys in hilly districts of Uttar Pradesh,
Planning Commission.

S SRR

12.  Working Group on crop weather relationship, Meteorological Depart-
ment. —
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13. Technical Committee on Farm Mechanisation, Department of Agri-
culture.

14. Expert Committee on the I.A.D.P., Department of Agriculture.

15. Committee on Tmprovement of Agricultural Statistics, National
Sample Survey.

16. Expert Committe on Crop Surveys, West Bengal.

17. Expert Team for assessment of fertilizer requirements for achieving the
agricultural production targets, Department of Agriculture.

18. Sub-Working Group on Agricultural Planning, Department of Econo-
mics and Statistics.

19  Standing Committee on Export of Manures and Fertilizers, Depart-
ment of Agriculture.

20. Sub-Working Group on Agricultural Statistics, Department of Econo-
mics and Statistics.

21. Working Group on Crop Weather Relationship Studies of the National
Commission on Agriculture, New Delhi.

22. Technical Advisory Commitee for Agro-climatic Studies of Drought of

- the Indian Mecteorological Department Poona.

23.  Study Group on Rainfall Reliability Analysis of the LC.AR., New

Delhi.

24. The Computer Society of India.
1.11.  Appointments, promaotions, transfers ete.

Shri K.V. Sathe, Junior Statistician, reverted to the post of Statistical
Investigator with effect from 1st August, 1973.

Dr. D. Singh, who was on deputation as Deputy Agricultural Census
Commissioner in the Department of Agriculture, re-joined the Institute as
Director on 3lst October, 1973 and Dr. M.N. Das, who officiated as Director
during his absence, reverted to the post of Senior Professor of Statistics.

In November, 1973 Dr. M.N. Das, Sr. Professor of Statistics proceeded on
leave abroad on a research assigment in Canada.

Shri M:P. Jha who was on foreign assignment with the Food and Agri-
culture Organisation of the United Nations as Agricultural Statistician in Seoul,
South Korea, resumed duty in the post of Statistician-cum-Associate Professor on
31st December, 1973.
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M.P. and with Dr. M.S. Swaminathan. Director, LAR.L,
Dr. P.V. Sukhatme, Director, Statistics Division, F.A.O., Ro
C,R. Rao, Director, 1.5.1. and Prof. V.M. ‘Dandekar of the |
of Poona, Poona as members was set up by the I.C.AR. in Ma
to examine the working of the Institute. The report of the Com
was received in March, 1973 and its recommendataions wer

eaxmined by the LC.A.R.

() The construction work of anew building in the campus of ﬁx‘e-._'l'.
to serve as the Computer Laboratory and Library was taken
Central Public Works Department in June. 1973.




2. STATISTICAL RESEARCH IN AGRICULTURAL SCIENCES

The programme of statistical research in Agricultural Sciences was
continued during the year under report. The progress of work pertaining to
the various items of research as per programme laid down is given below in brief.
The names of the principal investigator and his associate or associates are given

at the end of the description.

2.1. Designing of experiments and statistical analysis of data collected under the Coordi-

nated Agronomic Experiments Project.

The objectives of the Co-ordinated Project are to organise on all India
basis complex experiments at Model Agronomic Research Centres and simple
experiments on cultivators’ fields on various agronomic aspects such as multiple
cropping, fertiliser use, weed control, etc. The experiments have to be carefully
planned and layouts prepared suitably. The data collected from these experiments
need thorough scrutiny and comprehensive statistical analysis. The results
obtained in the successive years should be compared for consistency and for

assessing the extent of seasonal variations.

During the year under report the scheme was in operation in 56 districts
In the districts covered about 9,000 simple

and at 45 Model Agronomic Centres.
At Model Agronomic

experiments in all were conducted on cultivators’ fields.
Centres about 600 complex experiments in all were conducted. The simple
experiments on cultivators’ fields provided data on :

(i) the vesponse of high yiclding crop varicties of cereals to nitrogen,
phosphorus, potassium and zinc with a view to formulating fertiliser
recommendations for different agro-climatic regions of the country

under irrigated and assured rainfall conditions ;

(zli) ‘the response of important cereal, legume and oilseed crops to fertili-
" sers under dry farming conditions and

(i#i) the inter-relationship between the soil test values and crop responses

to fertilisers.
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In each district about 250 fields were sclected by adopting the stratified
multi-stage random sampling technique and the bio-metrical data were recorded

at the interval of four weeks starting after one month of sowing of the crop.

Multiple regression analysis was carried out for identifying the nature of
relationship between yield and different bio-metrical characters. The analysis was
carried out under four different models, namely : (i) original scale: (i) logarith-
mic scale; (i) square root scale; and (iv) inverse scale. Suitability of models
was judged on the basis of the amount of variation in the vield explained due

to the multiple regression.

In the case of cotton crop analysis was carried out in three stages by taking
the dependent variate as (i) the yield of the first picking: (i) total yield of the first
two pickings: and (iii) total yield of all * the pickings. Correlation coellicient
between total yield of all the pickings and the yield of first two pickings was
found to be of high order (0'8 to 009). The regression analysis carried out by
taking the yield of all the pickings and the yield of. the first two pickings gave
almost similar trend regarding the significance of the multiple correlation and
regression co-efficients and the amount of variation explained due to the regres-
sion. Thus the yield of first two pickings could be used for developing the regres-
sion relationship for pre-harvest forecasting studies. The number of plants and

the number of balls per plant contributed significantly to the amount of variation .

due to the regression.

The analysis of data relating to the jute crop revealed that the number of
plants and mean height of the plants are mainly responsible in developing the
regression relationship for forecasting studies.

it el

The analysis of the data on wheat and paddy crops indicated that the 'i
aumber of plants and the number of tillers per plant contributed most of the 1

variation in the yield explained by the regression. (H.P. SINGH, XK. OHRI AXND .

1.0. SHIHI).

2.4, Crop Weather Relationship Studies

The objective of the project is to study the effect of the rainfall on crop
production in Raipur District (Madhya Pradesh).

Daily rainfall data for 24 years from 1944 to 1967 and yield rates for
paddy for the corresponding periods were utilised. Rainfall data were collected

from Meteorological Department, Poona and  yield data were obtained from the
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Directorate of Agriculture, Madhya Pradesh. In order to study the various aspects
of rainfall like pattern of the behaviour of wet and dry spells, distribution of
rainfall during various months of the season, and symmetrical fluctuations of the
rainfall, various statistical techniques were applied.

The results of the investigations had suggested that rainfall was one of the
most important factors contributing towards increase in the yield rate of paddy.
The distribution of rainfall for individual months was found to be suitably descri-
bed by normal curve. The cyclical behaviour of the rainfall could be suitably
described by the harmonic function and the periodicity of the cycle was found to

be of the order of about 9 years. s
(P. N. BHARGAVA, PREM NARAIN AND ASHA PRADHAN)

























29

against 3.6 kg. of greens. 6.6 kg. of dry fodder and only 30 gms of con'c'entrat‘es in
the non-supplying arca. A dry buffalo, on the other hand, was fed about 7.1 kg
of greens, 8.1 kgof dry fodder and 115 gms of concentrates in both areas, The
pattern of feeding in private households was quite similar to the one observed in
commercial households ecxcept that comparatively more greens and less of
cencentrates were given to buffaloes maintained in private households. From
the season-wise comparisons. it was observed that in case of cows maximum
feed was given during rainy season followed by winter and minimum in summer
whereas in case of buffaloes the maximum feed was given during the summer and
minimum in rainy season. i

A part of the data collected earlier in the repeat sui;vcy in the rural milk
collection areas of D.M.S. were scrutinised and coded for statistical analysis.
(J.P. Jaix, PrEM Narain, B.C. Saxexa anp K P.S. Nigman)

3.8. National Index of Animal Experiments.

The objective of the project was to prepare compendia of the results of
experiments conducted on animals in the various research centres in the country
to benefit the research workers and planners in the field of animal sciences.

Data on 22 experiments from Central Livestock Research-cum-Breeding
Station, Haringhata, 19 experiments from Eastern Regional Station of National
Dairy Research Institute, Kalyani and 22 experiments from Allahabad Agricultural
Institute were collected. Data pertaining to 75 experiments from U.P. College of
Veterinary  Science and Animal Husbandry, Mathura, were analysed. The
processing of the remaining data was in progress. ;

The techniques of analysis of variance and covariance and regression
analysis were followed.

The compendium of the results of experiments conducted at I.V.R.T, on
Animal Nutrition during 1945-72 was prepared and the copies of the same in
approved format were circulated to various research organisations, Directors of the
Research Institutes and State Directors of Animal Hushandry. The compendium
contained the results of about 400 experiments which were broadly divided into 4
categories: (1) Feeding trials for growth, milk and wool production; (2) Feeding
trials with subsidiary feeds: (3) Requirements studies; and (4) Nutritive value of
feeds and fodders. The experiments related to cattle, buffalo, sheep, goat and pig.
The statistical design adopted in these experiments was mostly completely rando-
mised design except for about 20 experiments where ‘Randomised block design’
was used, (M'N. Das, A. Dey. T, Jacor and S.N. Bagpar).
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RICE

~ Andhra Pradesh (9 districts), Karnataka (3 districts), Kerala (winter—3
districts), Kerala (summer—4 districts), Orissa (2 districts), Tamil Nadu (4 districts)
and West Bengal (4 districts).

MAIZE :
Andhra Pradesh (3 districts) and Karnataka (3 districts).

FOWAR :
Maharashtra (1 district) and Karnataka (1 distriet).

BAJRA :
Tamil Nadu (4 districts) and Karnataka (1 district).

The salient results are given below :

WHEAT :

The most extensively grown high yielding variety of wheat in these districts
was Sonalika followed by Kalyan Sona. Other varieties tried in the districts were
N1-747-19, N1.917, HDM-1553, Safed Lerma, Sonora-64, Chotti Lerma, Lal
Bahadur and UP-301. The highest average vield of 57.2 Q [ha was observed for
U P. 301 variety in Morena district of Madhya Pradesh while the lowest average
yield of 12.6 Q /ha was for N1.747-19 variety in Bhir district of Maharashtra State.
The vicld rates of different HYV of wheat in the districts of Punjab, Haryana and
Uttar Pradesh were generally high compared to the yield rates in the districts of
Mahrashtra, West Bengal and Bihar. The rates of application of N, P, K were
the highest in Morena district of Madhya Pradesh.

RICE
The most commonly grown variety of rice in these districts was IR-8
followed by TR-20 and Hamsa. The other HYV’s of rice tried were TN-1, Jaya,
Co0-29, Annapoorna-28. Ratna, Kaveri, Mashori, Padma, Bala and Manila. The
ha was for IR-8 in Mysore district of Karnataka

highest average yield of 44.7 QI
Qtate and the lowest average yield of 13.6 Q /ha was for Kaveri in Nellore district

of Andhra Pradesh. The rates of application of chemical fertilizers were the
highest in the districts of Karnataka State although in none of the districts covered

+the recommended levels of fertilizer were applied.
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area under the crop. In the remaining 12 districts the estimated
for about 7 to 17 percent of the area under jowar crop. Only i
estimated area was close to the reported area,

BAJRA : 3

area accounted
n 5 districts t

Estimates of area under high yielding varieties of bajra were worked out

20 districts spread over the States of Andhra Pradesh. Gujarat, Harya
Maharashtra, Punjal, Rajasthan and Tamil Nadu. In the districts of Chittoor
(Andhra Pradesh), Banaskantha (Gujarat). Parbhani

(Maharashtra}, Sangru
(Punjab) and Coimbatore (Tamil Nadu)

‘the estimated area varjed between &

15 thousand hectares while in Kaira, Rajkot (Gujarat). Rohrak (Haryana), B
Jalgaon (Maharashira) and Ferozepur (Punjab) it ranged between 19 to 49
thousand hectares. TIn the districts of Hissar ( Haryana), Ahmednagar and
Aurangahad (Maharashtra) the estimated érea_ was 138, 144 and 113 thousa
hectares respectively. The estimates of area expressed as percentages of the iota
area under the crop showed that about 38 to 58 percent of the area under bajr
had been brought under HYV in 8 districts while in 10 disiricts this percen
was less than 25. In the remaining 2 districts viz. Banaskantha (Gujarat) and
Jaipur (Rajasthan) this percentage was less than 5. Compared to the area report
to have been brought under HYV of bajra by the State authorities it was seen
the two sets of figures were in agreement only in 4 districts,

(i) Rabi 1970-71

WHEAT

Estimates of area under high yielding varieties of wheat were worked out
for 42 districts spread over the States of Gujarat, Haryana. Maharashtr
Karnataka, Punjab, Rajasthan and Uwtar Pradesh, in the districts of Hi
(Haryana), Amritsar, Ferozepur, Ju!hmdur, Patiala, Sangrur (Punjab), Muzaflar-
nagar, Meerut, Bulandshahr, Moradabad, Gorakhpur and  Basti {Uttar Pradesh
the estimated area ranged between 100 (o 172 thousand hectares while in
districts of Rohtak and Ambala (Haryana), Gurdaspur (Punjab), Saharanpu
Etawah, Kanpur, Deoria, Rae Bareli and Gonda (Uttar Pradesh) the estimated
area ranged between 26 to 93 thousand hectares. In the remaining districts
estimated area was less than 22 thousand hectares. The estimated area ung
HYV of wheat expressed as a percentage of the total area under the crop show
that in Muzaffarnagar (Uttar Pradesh) the entire area had heen brought unde
high vyielding varieties while in five other districts viz. Etawah and Bulandshahr
(Uttar Pradesh), Jullunder (Punjab) and Ambala and Hissar (Haryana) ¢
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respective percentages varied between 80 to 90. 1In 11 districts, 50 to 70 percent
of the total wheat area was estirnated to have been sown with HYV while in
another 11 districts. it was between about 20 to 35 percent. In 11 districts again,
only about 5 to 10 percent of the total area under wheat was estimated to be under
HYV of crop. The area under HYV of wheat was less than 5 percent of the total
area under the crop in the districts of Satara and Wardha (Maharashtra) and
Kota (Rajasthan). Compared to the area reported to have been brought under
HYV of wheat it was seen that in 17 districts the two sets of figures wviz. the
estimated area and the reported area agreed fairly closely.

RICE :

Estimates of area under high yielding varieties of rice were worked out for
16 districts spread over the States of Andhra Pradesh, Karnataka and Tamil
Nadu. In the districts of East Godavari, Guntur, Nellore and Chittoor (Andhra
Pradesh). Chingleput and Madurai (Tamil Nadu) the estimated area ranged
between 20 to 48 thousand hectares while in the districts of Krishna and Karim-
nagar (Andhra Pradesh), Coimbatore and Tirunelveli (Tamil Nadu) and Shimoga
(Karnataka) the estimated arca ranged between 5 to 14 thousand hectares. In the
remaining districts the estimated area was less than 3 thousand hectares. These
estimates expressed as percentage of the total area under rice showed that in the
districts of Shimoga and Bellary (Karnataka) and East Godavari and Nellore
(Andhra Pradesh) about 40 to 60 percent of area under rice was broaght under
HYV. In 9 districts area achieved under HYV of rice was estimated to be between
13 to 32 percent of the total area under the crop. In the remaining 3 districts
vize Anantapur. Guntur and Nizamabad (Andhra Pradesh) only 5 percent of the
area under rice was covered by HYV. From a comparison of the estimated area
with that reperted to have been brought under HYV of rice by the State autho-
rities it was observed that the two sets of figures were more or less of the same

order in only 5 districts.

MAIZE :

The estimates of area under high yielding varieties of maize were worked
out for 8 disticts of Andhra Pradesh and 2 districts of Karnataka. In the districts
of Karimnagar and Warangal (Andhra Pradesh) the estimated area was 3 and 4
thousand hectares respectively. In the remaining districts it was less than 2
thousand hectares. The estimated area expressed as a percentage of the total area
under the trop was about 94 percent in Mysore (Karnataka). In the remaining
4 districts less than 32 percent of area under maize was covered by hybrid
varieties. In the districts of Warangal (Andhra Pradesh) and Mysere (Karnataka)
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The total number of animals slaughtered in the Northern Region com-
prising Punjab, Haryana and Himachal Pradesh during the year 1971-72 was
7.68 lakh of which 89 per cent accounted for slaughter in registered slaughter
houses. The estimate of annual meat production was 86.37 lakh tonnes and the
per capita availability of meat worked out to 322 grammes per year. Final results
would be worked out after receiving the necessary data from the States of U.P:
M.P., Rajasthan and other areas.
(K.B. Srxer J.8. Maint avp V.V.R. MURTY}
4.8. Preparation of a monograph on the methodology of estimation of meal production.

The objectives of the project were (i) to consolidate the results of pilot
timating meat production conducted in Tamil Nadu ang

sample surveys for es
Haryana States and (i) to give the exposition of the technigue evolved for estis
mation of meat production in the country. ‘

Tetailed information on the number of animals slaughtered, yield of meat
per animal, practices of disposal of meat produced was collected under the pilof
surveys. Such information had been utilized (o estitnate the total number
animals slaughtered privately, average meat production per animal and to
apeat production, besides providing useful data on the prices, utilization of me
etc. During the year 1973, further critical study leading to the estimation of si
stimating the annual meat production was carried out.

of sample required for ¢

The information on the number of animals slaughtered in the registered
slaughter houses had been obtained from the State Directorates of Anima
Husbandry. ~Similarly, in regard to the private slaughter, the data from the pil
surveys had been utilised to build up estimates of number of animals slaughte
privately. ~Such estimates together with the estimates of average meat produc
per animal worked out from the data collected from registered - slaughter hoai
had been utilised to build up estimates of annual meat production. The st |

on determining the size of sample required at different stages under the surve
was carried out. i (3.5, MATNI V.V.R. MURTY AND K.B. SING

4.9. Intercensal estimates of livestuck numbers.

The principal objective of the project was build up an appropri

stochastic model making use of the data from pilot sample survey on livestoe

products for working out estimates of livestock numbers in the intercensal yea
The data collected in the Northern region had been analysed with a view
build up estimates of birth and death rates needed for setting up a birth

death model. Simultaneously, the existing literature on the study of simi

problems on human and other populations was being examined.
(M.S. AVADHANI AND J.8. MA
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413, Availability of feed to cuitle and buffaloes in India.

The objective of the project was to estimate per day per head availability o

feeds along with their TD.N. and D.C.P. values to cattle and buffaloes in

different tracts of India.
Detailed data as a day’s supply of feeds viz., green fodder, dry fodder an

trates to animals were available in respect of large number of cattle an

concen
past by the Institute. Suc

puffaloes through sample surveys conducted in the
data were available for a period of one year covering three seasons, viz , summer
; winter for each of the tracts covered by the pilot surveys. These data
ity of feed in

rainy and
were utilised to build up estimates of per head per day availabil

different tracts.

| ; As mentioned above, the data on feeds had been utilised to work out
! estimates of per head per day availability of feeds to cattle and buffaloes in different
i tracts of India. For working out such estimates in respect of a particular clas:
fication of animals, say. cows in milk, the total quantity of a particular feed, sa

green fodder, fed to the sample of animals had been first obtained and this to
s in milk including those mnot suppliec

divided by the observed number of cow
| with this particular feed. Such a procedure was adopted for different classifica=

:
| tions of animals and different feeds in the various seasons.

The estimates of per head per day availability of feed were worked out for

about 12 States in which pilot surveys were conducted. These tracts account

for about 85 per cent of bovine population in the country.
(D.V.5, RAO, V.V.R, MURTY AND J.S. MAINL




5. BASIC RESEARCH IN STATISTICS

During the year under report significant contributions were made in the
application of statistical techniques to problems in Sampling, Design of Experiments
and Genetical Statistics. Some of the contributions are given below:

(a) Sampling ;

An attempt to form clusters in the most optimum fashion utilizing the
available information was made. The superiority of the suggested procedure
over the existing one was also examined from efficiency as well as suitability point
of view. Suitable estimation theory for sampling on successive occasions using a
two stage sampling design with multi-auxiliary variables was developed. Studies

on some aspects of non-response in two characters in a two stage design were
also made. .

{b) Design of Experiments

New methods of construction of 2 class G.D. designs using extended
association schemes and by the use of two- symbol orthogonal arrays of strength
two and Hadamard matrices were developed. Methods of contruction of PBIB
designs based on Group Divisible family of association schemes and of Rectangular
designs. using BIB designs were developed,

{c) Genetical Statisties

Some studies on estimation of genetic components of variation in economic
traits of poultry were made utilizing the data of Regional Poultry Farm at Bhopal.







Dr, B.V. Sukhatme,

Professor of (i) Ratio method of estimation

Statistics. Towa ~State University, (il) Use of preliminary test of signific-
TUS.A.

Dr.

N.C. Giri, Prof. of Statistics,
Montreal University, Canada.

ance for allocation in stratified
sampling,

Multi-variate Analysis

As usual, seminars by the members of staff and the students of the Institute

on various topics of interest were held during the year under report. The names
of the speakers and the titles of their talks are listed below :

1t

10.
11,

12,

13.

Sh. N.K, Vijay Kumar

Sh.

Sh.

Sh,
Sh.
Sh.

Sh.

Sh.

Sukh Dev Sharma

. Jose Samuel

. K.C. George

. H.T. Trivedi
. AH. Manwani

. Aloke Dey

P.K. Malhotra

Jugesh Chander

S.J. Amdekar
C.K. Midha

R.P.S. Malik

S.H. Biyani

Stability and adaptability parameters
in plant breeding.

Some recent developments in the esti-
mation theory for sample surveys.

Application of Statistics in Hydrology.

The use of stochastic matrices in deter.
mining the correlation between relatives.

Analysis of Incomplete Block Designs.

Some basic concepts in the theory of
sample surveys for multiple characters.

Some recent results in Incomplete Block
Designs.

Various methods of estimating effective
number of factors in Quantitative
Inheritance.

Non-sampling errors.
Sampling with varying probabilities.

Assessment of the high yielding varie-
ties programme.

A study on the non-response in two
characters in two-stage design.

Error correcting code.




Iw

{

14,

15,

16.

17.

18.

19.
20.
21.

22.

23
24,

25.
26.
27,
28.

20,

30.
31

32.

33,

Sh. M. Srinath

Sh. A. Seshagiri

Sh. M.S. Batra

Sh. K.C. Raut

Sh. A.C. Kaistha

Sh. V.K. Sharma
Sh. Tote Sugito
Sh. N.B. Shete

Sh. B.B.P.8. Goel

Sh. K.V. Ramaiah
Sh. V.K. Sharma

Sh. S.K. Mehta

Sh, K.N. Agarwal
Sh. B.L. Choudhari
Sh. Behari Lal

Sh. V.R. Rao

Sh. 8.5. Pillai
Sh. D.K. Agarwal

Sh. P.S.L. Srivastava

Sh. Hans Raj
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Decision Theory and its application to
a problem in Agriculture.

Some methods of construction of con-
founded designs of asymmetrical
factorial experiments. -

Estimation of genetic change in Indian 7.:
herds of cattle. =

Some factors influencing the milk‘
production of buffaloes.
Coding method in data processing.

Change-over designs.
Two-way stratification.
Choosing appropriate statistical methods
for extension education research.

The formation of clusters.

Discriminant function in plant selection.
Use of statistics in farm management
extension.

Balanced and partially balanced n-ary
block designs. 3
Analysis of rotational experiments.

Asymmetrical Factorial Designs.

Estimation of recombination fraction
for linked loci.

Estimation of genetic parameters and
their importance in plant breeding.

Compilation techniques.

Some investigations for crop insurance
scheme under Indian conditions.

Environment interaction in relation to

plant breeding.

Genetic variability relating to quality
characters in forage sorghum and
biometrical tools.
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Lectures and practicals were arranged for the trainees of the Gentral Statis-
tical Organisation and the Pusa Polytechnic, New Delhi during the year under
report as indicated below :

Trainees Period
Agricultural Supervisors 10:1.73 10 16/1.73
Statistical Officers 6.2.73
Statistical Officers 9.4,73 — 306.73
Quality Improvement Programme 164.73 — 15.7.73
Statistical Officers 122,673 — 8.7.73
B. Stat. & M. Stat. Students 1.8.73
Afghan trainee (UNDP) 19.7.73 — 10.8.73
1.S.E.S. trainees 22.10.73

A Summer Institute in Design and Analysis of Experiments was organised
from 7th May, 1978 to 9th June, 1973 for the benefit of college teachers and
research workers engaged in application and research of statistics. 32 candidates

-

from different parts of the country participated in the Summer Institute.
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Universities and other agencies like the Timely Reporting Scheme of the Depart-
ment of Agriculture, Government of Uttar Pradesh and the Directorate of
Economics and Statistics, About 14.64 lakh cards were punched, about 3100
listings and about 200 tables were prepared and about 200 sortings were carried
out during the year under report, Training in the use of punch card equipment
was imparted to an FAO trainee and to two research workers deputed by the
Agricultural Economics Centre of the Department of Economics, University of
Madras.

The Centre helped the Post-Graduate School of the JART in processing
the data collected from the staff and the students on the various facilities provided
by the School like teaching, medical aid, hostel accommodation, library, etc.
The Centre also prepared the lay out of the analysis of the All India surveys
conducted by the Agricultural Marketing Adviser to the Govt. of India by pre-
paring card designs for punching data and finalising estimation procedures.

L T AT e

e



8. ADVISORY SERVICE

Dﬂ-ﬁng the year under report, the Institute continued to play its impor-
tant role of giving technical adwice and _gui-dancc: in regard to prohlems.,i_tﬁ
agricultural statistics and sampling techniques and particularly in statistical
aspects of the schemes financed by the 1.C.A.R. Officers of the Institute attended
the meetings of the various Scientific Panels/Committees of the I.C.AR. and
some of the workshop meetings under the All India Coordinated Projects on' crop
and animal sciences of the I.C.A.R. held during the year. Such of the research
schemes submitted to the .C.A.R. by the various Research Institutes, Univer-
sities and State Departments of Agriculture and Animal Hushandry as wei
referred to by the I.C.A.R. were examined critically by the Institute from the
statistical point of view. :

Technical advice and guidance was also rendered to research workers
the various Research Institutes, Universities and other organisations in planniug
of experimental investigations and statistical analysis of the data as well as in th
processing of their data at the Computer Centre and the Mechanical Data Pre
cessing Unit of the Institute.

Some details of the technical advice and guidance given by the Institu
during the year under report are briefly given below :—

Agricultural Sciences

(a) Technical advice was given in respect of a number of schemes relating
to crop sciences referred to by the LC.AR.
(b) Technical advice was rendered to the Central Potato Research
Institute, Simla in statistical analysis of experiments on incidence of

pests and diseases.

(¢) As requested by the Principal of the Gram Sevak Training Centre,
Burdwan (West Bengal), technical advice in statistical analysis of the
data of the agronomic trials conducted at the Centre was given from
time to time.

Animal Sciences

(@) Technical advice was given from time to time in regard to statistical
analysis of data of a number of projects conducted by the IL.V.R.
lzatnagar,
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(6) “lfez:'h;icial- advice was given to the Statisticians of the Dirc:ctoya_ms of :
Animal Husbandry of the respective States in regard to the methods
of statistical analysis of data, interpretation of results and preparation
of reports of the following I.C.A.R. schemes :—

(1) Improvement of sheep and wool on regional basis, Bihar.

(2) TImprovement of sheep and wool on regional basis, Gujarat.

(3) Improvement of sheep and wool on regional basis, Rajasthan,
(4) Improvement of sheep and wool on regional basis, Tamil Nadu.
{5) Development of mutton breeds of sheep, Tamil Nadu.

(6) Selective breeding of Asil breeds of poultry, Tamil Nadu.

(¢) Technical advice was rendered to the officers of the Department of
Animal Husbandry, Government of Madhya Pradesh and of the
Division of Agricultural Economics, Haryana Agricultural University,
Hissar in undertaking surveys relating to Dairy and Livestock
Economics.

(d) As requested by the Scientific Panel for Animal Nutrition of the
LC.AR.. technical advice was given for the statistical analysis of data

collected under the scheme on “Research in developing mutton breeds
of sheep” carried out at Kavale, Anudhra Pradesh.

R T———

(e) Technical advice was also given to research workers of the N.D.R.L.
Rarnal, LV.R.I, Izathegar and the Udaipur University, Udaipur in
statistical analysis of data.

(f) Technical advice was rendered to the Regional Poultry Farm. Bhopal
in regard to selection of birds on the basis of an index under the
Coordinated Poultry Breeding Programme of the Govt. of Madhya
Pradesh.

Sample Surpey Investigations

(a) Technical advice was given to the Statisticians in charge of the
scheme “Sample Surveys for assessment of the High Yielding Varieties
Programme” in regard to the conduct of these surveys in the Depart-
ments of Agriculture/Statistics of the various States.

3 (6} Technical guidance was rendered from time to time to the Joint
- Director of Agriculture (Statistics). U.P. in the design of the sample
survey on apple and other temperate fruits in the United Provinces
and the interpretation‘of the data collected under the survey. /
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given to the Directorate of Marketing and

(¢) Technical advice was also
riculture in connection with the survey on

Inspection, Ministry of Ag
marketable surplus and post-harvest crop losses.
(d) Technical advice and guidance was accorded to the Statisticians of the ,
Animal Husbandry Departments of the various States in regard to the
statistical analysis of the data collected in the sample surveys on live- ,‘-
stock products conducted by them. ’

Data Processing
(@) Technical advice was given to the Range
the Central Arid Zone Research Institute,
of the data collected under the Range
out during the previous several years.

(6) Technical advice was given to the Directorate of Marketing a
Inspection, Ministry of Agriculture in regard to preparation of cal
designs for the analysis of their data of the survey on marketa
surplus and post harvest crop losses. -

Management Specialist -
Jodhpur in computerization
Management Studies carricd
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9. PARTICIPATION IN INTER-ORGANISATIONAL SEMINARS,
WORKSHOPS, ETC.

During the year under report, officers of the Institute participated in several
inter-organisational seminars, workshops, etc. The names of the officers who
participated and the particulars of the seminars, workshops, ete. in which they

participated are given below :—

k.

Sixth Annual Workshop of the All India Coordinated Agronomic IExperiments
Scheme held at Coimbatore in January, 1973.
Dr. M.N. Das, Miss C.R. Leelavathi, Sh. S.R. Bapat and Sh. M.G.
Mittal.
Sixtieth Session of the Indian Science Congress held at Chandigarh in Fanuary,
1973
Dr. M.N. Das
Conference of Animal Nutrition Rerearch Workers held at Jabalpur in
February, 18735.
Shri T. Jacob
Second Workshop on **All India Coordinated Research Project on Cattle” held at
Fabalpur in February, 1973.
Dr. Prem Narain
Eighth Annual Convention of Compulor Sociely of India held at Vigyan
Bhavan, New Delhi in February/March, 1973.
Sh. 5.N. Mathur
First Annual Gonference of Indian Association for Animal Production held at
Caloutta in April, 1973.
Dr, Prem Narain
Third Workshop of © All India Coordinated Research Project on Poultry for Egg
and Meat’” held at 1.V.R.I, Izatnagar in Julv, 1973.
Dr. Prem Narain
Mesting of the Technical Committee of Direction for Improvement of Livestock
Statistics held at New Delhi in August, 1973.
Shri. V.V.R. Murty
Gonference of the Statisticians of State Animal Husbandry Departments held at
New Delki in August, 1973.
Shri V.V.R. Murty




10.

1l

12,

13.
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Conference of State Stalisticians in charge of Animal Husbandry and Dairying
organised by the Ministry of Agriculture in New Delki in August. 1973.
Shr. K.C. Raut

Sixth Annual Workshop of ICAR Coordinated Project ** Measurement, Evalua
and Improvement of Soil Structure” held at Kharagpur in August, 1973.
Dr. M.N. Das and Shri. S.K. Raheja

Third Annual Workshop of the Scheme *“Sample Surveys for Assessment of
High Yielding Varieiies Progromme” held at I A.R.S. New Delhi in September
1973. :
Almost all the officers of the Institute.

Third Workshop of “All India Coordinated Research Project on Blood Gmuﬁ
and Bio-Chemical Polymorphism™ held I.V.R.1., Izatnagar in December, 19,
Dr. Prem Narain




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

During the year under report, officers of the Institute presented papers in

several inter-organisational seminars, workshops, etc. The particulars of the

papers presented and the seminars, workshops, etc. in which these were presented

are given below :—

1

o

Second General Conference of S.A.B.R.A.0. held at [ AR.L., Naw Delhi in
February, 1973. : ;

NaRraIN, P. Techniques for measuring genetic improvement in live-
stock breeding.

Sixth Annual Workshop of the ICAR Project ** Measurement and Evaluation
of Soil Structure’” held at Kharagpur in August, 1973.

Ranrss, S.K. Performance of high yielding varieties in cultivators’
fields.

Twelfth Wheat Workshop held in Delhi in September, 1973.

MAHAPATRA; 1.C., Goswamy, N.N., Leecavarai, C.R., Barar S.R.
and SiNeH MaHENDRA. Wheat research in the Coordinated
Agronomic Experiments Scheme :

Third Annual Workshep of the Scheme ““Sample Sarveys for Assessment of
Hioh Yielding Varieties Programme” heid at New Delhi in September, 1973.
Ranpaa, S.K. Comparative yield rates of high yielding varieties of
cercals during 1970-71 and 1971-72.




| 11. PUBLICATIONS

During the year under report, forty-five papers by the officers, members of
staff and research students of the Institute were published in standard journals,
while twenty-three papers were accepted for publication. A list of these papers is
-given as Appendix IV. :

The re;iorts, etc. mentioned below were published as ICAR/TARS publica-
tions during the year under report.

1. Das, M.N., AmBre, V.N., MaruTiraM, B., JacoB, T., NADEARNI
U.G., Dzry, A. Baseai S.N. and Jamw, T.B. National Index of Animal ','5
Experiments. '

2. Leenavarai, C.R., Barar, S.R. and Das, M.N. Evaluation of yard- 1
sticks of additional production from the use of fertilizers on high yielding and
locally improved tall varieties of cereals. 4

3. Manoriam,B. Awmss, K.G. and ARy, S.N. Investigations into suit- |
ability of sampling plan for milk recording in Key Village Blocks. E

4. Pruat, $.8. Computer programmes for agricultural research.

5. Ravr, K.C., AMBLE, V.N. and Sinca, SHIvTAR. Economics of raising
cattle and buffaloes. =
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Cashier Rs.
plus Rs.
Personal Assistant Rs.
Jr. Accountant Rs
Statistical Assistant Rs
Technical Assistant Rs
Asstt. Electronic Computer Operator. Rs.
Caretaker : Rs
Senior Storekeeper Rs
Senior Library Asstt. (Gr. II) Rs
Inspector ' Rs.
Supervisor Rs.
Senior Computer Rs.
Card Librarian Rs.
Stcn‘ographe;‘ ' Rs.
Upper Division Clerk Rs.
Upper Division Clerk (Hostel) Rs.
Punch Supervisor Rs.
Machine Operator Rs.
Enumerator Rs.
Key Punch Operator Rs.
Lower Division Clerk Rs.
Telephone Operator Rs.
Staff Car Driver Rs.
Tubewell Operator Rs.
Carpenter Rs.
Jeep Driver Rs.
Senior Gestetner Operator " Rs.
Rs.

Library Attendant

495800
40/-
425.800
425.750
495.700

425-700°

425.700
495.700
425-700
425.700
425-700
330-560
330.560
330-560
330-560
330-560
330.560
330-480
260-400
260-400
260-400
260-400
260-400
260-400

260-400

260-350
260-850
260-350
225.308
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Class IV :'I|

1. Junior Gestetner Operator Rs.  210-270 1 #

2 « Dafiry Rs.  200-250 8 H‘

8. . Libosatosy Milerilans Rs.  200-250 12 i

il

4. Jamadar ' Rs.  200-250 I i'f

5. Chowkidar Rs. 196-232 8 i

6. Frash : Rs.  196-232 6 y

7. Mali Rs.  196-232 5 i

8. Beldar : Rs.  196-232 2 i

9. Peon Rs. 196.232 15 i
10.  Sweeper i Rs. 196-232 10

s
i

Khalasi ‘ Rs. 196232 10 ;




APPENDIX III
List of dissertations approved during the year 1973 for award of Ph.D. and M.Sc.

Degrees and Diploma in Agricultural Statistics.

Ph.D. Degree

1. Goks, B.B.P.S. Efficiency of certain systems of cluster sampling and its
applications. '

9. Karauria, O.P. On alternative replacement procedures in sampling on
successive occasions and on use of multi-auxiliary information in such
designs.

Diploma

1. Mauik, R.P.S. Some aspects of non-response in two characters in a two-stage
design. '

9. Mipua, C.K. Contributions to incomplete block designs.

9. Triveni, H.T. Some studies on partially balanced incomplete block designs.

M.S¢c. Degree

1

AMDEEAR, S.J. Study of low response of high yielding varieties of rice and
wheat to fertilizers under farmers’ conditions.

Bivaxi, S.H. On investigation of maximum number of factors in confounded
factorials.

CHANDER, JUGESH, A statistical apprisal of the performance of high yielding
varieties of wheat in West Bengal State.

MaruoTra, P.K. Estimation of genetic components of variation in economic’
traits of poultry, :

Nrripawiro, T.S. Procedures for estimation of average yield rates of high
yielding varieties of crops.

SrrwaTH, M. Some contributions to post-cluster sampling.




APPENDIX IV

List of papers published or accepted for publication during the year 1973,

(o) Papers published

1. Awmsa, K.G. and MaroTIRAM, B. A sampling plan for measurement of
changes in level of milk production in areas under development. Ind. Jour
Anim. Sei., Vol. 43, No. 12, 1973

2. AvsTiN, A, Stxenm, H.D., Havsras, V.K. and Pirrar, S.5. Effect of variety
and nitrogen fertilization on dough characters and baking properties of
improved wheat varieties. Agri. Agro.-Ind. Four., Nov., 1972.

3. AvabmaNi, M.S. and SUkHATME, B.V. Controlled sampling with equal
probabilities and without replacement, Int. Stat. Rey., Vol. dl, No. 2,
p£p. 175-182,

4. BuarGava, P.N., Narai, P., ANESA, K.G. and PraDHAN, Asma. A study
of the occurrence of rainfall in Raipur District with the help of Markov
Chain Model.  Jour. Ind. Soc. Agri. Stat., Vol. 25, No. 2, 1973, pp. 197-204.

5. CapEr, R.E. and Paxvgy, RK, Evaluating demand for deer hunting—A
comparison of methods. Canadian Journal of Agricultural Beonomics, November,
J873.

6. Carer, R E. and Paxpry, R.K. Demand estimation in planning for intensive
resource management of deer and moose hunting in Manitoba. Proc. of
38th North American Wildlife and Natural Resources Conference, Vol. 38, March,
1978 -

7. DmB, MaMata and ARYa, SHASHI PRABHA. A note on almost continuous 1
mappings in the sense of Frolik. Math. Student 41 (1973).

8. DEB, MaMaTA and ARYA, SHASHI PRABHA. Some weaker forms of open
mappings. Math.: Student 41(1973).

9. D=y, A. and Kursaresarua, A.C. Further second order rotatable designs. !
! Jour. Ind. Soc. Agri. Stat., Vol. 25, No. 2, 1973. |




10.

11

12.

13,

14.

15.

16.

17.

18.

19,

20.

21
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Gorarax, R and Jacos, T. Tables of orthogonal polynomials for unequally
spaced values of the independent variate. Jour. Ind. Soe. Agri. Stat., Vol. 25,
No. 2.

Goswamy, N.N., Ranesa, S K. and BAPAT, §.R. Fertilizer recommendations
on cultivators’ fields—soil fertility approach. Fert. News, Vol. 18, March,
1973. :

GUPTA, S.B.L., PrasaD, R. and PANDEY, R.K. An economic evaluation of

soil conservation measures in Varanasi District. Ind. Jour. Agri. Econ., Vol. 28,
1973.

GuPTA, 5.5, BANERJEE, AK., MearcrRa, P.C. and RAJAGOPALAN, M. A
study on the high yielding varieties of rice in Andhra Pradesh. - Agri. Situ.
Ind., Vol. 28, No. 1, April, 1973, pp. 17-21.

Jamw, J.P. and RAUT, K.C. Milk production and its utilization in the milk
shed areas of Delhi Milk Scheme. Ind. Four. Anim. Sci., Val. 43, No. 9, 1973.
Kaxwar, J.S., Das, M.N., Sarpana, M.G. and BaparT, S R. Economics of
fertilizer use on rice in farmers’ fields. Fert. News, Vol. 18, Fan., 1973.

Kaxwar, J.S., Das, M.N., SARDANA, M.G. and Barar, S.R. Are fertiliser
applications to jowar, maize and bajra economical ? Fert. News, Vol. 18,
July, 1978.

Kuospa, R.K., SARDANA. M.G., Saxsexa, M.P. and Saux1, M.L. Review of
agricultural experimentation in India during 1965-70. Ind. Sour. Agri. Sci.,
Vol. 48, No. 4, 1973.

Knosna, R.K,, SarDANA, M G., SAKSENA, M.P. and SAHNI, M.L. A review
of agricultural experiments in India. Jour. Ind. Soc. Agri. Stat., Vol. 25,
No. 1, Fune, 1973.

MauaPATRA, [.C., BAPAT, S.R., SampaNa, M.G. and BuENDIA, M.1.

Tertilizer response of wheat, gram and horse-gram under rain-fed conditions.
Fert. News, Vol. 18, April, 1973.

MamapaTRA, I.C., PRASAD, R. and Bapar Fertilizers pay well even
under dry land conditions Ind. Farm., Vol. 23, No. 3, June, 1973.

MamaPATRA, 1.C., PRASAD, R. and Bapar, S.R. Barani kheton men urwar=
kon se adhik paidawar len. Kheti, Nov. 1973.




22,

25

24,

5.

26.

27
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