
ANNUAL REPORT
w»

1971

INSTITUTE OF AGRICULTURAL RESEARCH STATISTICS

NEW DELHI-110012



I ANNUAL REPORT

r ,

1971

'2 ;
,i.

INSTITUTE OF AGRICULTURAL RESEARCH STATISTICS

NEW DELHI- 110012

“11‘I II



1. .

1.1

1.2

1.3

1.4

Aici

1.6

1.7

1.8

1.9

lglO

loll

2.

2.1

2.2”

2.3-

2.4

2.5

2.6

(Introduction

Hostel

(i)

92.21.121.133.
Page

Organisational structure of the Institute

Staff Research Council

Library

inhibition Room

Fellowships

(r

0‘

(3

U!

¢>

b

0>I~

Research collaboration with other research

institutes, universities1
and other research

organisations at nationa level.

Visitors ,

7
'

'

Participation in committees, panels, etcaf‘ 7

Appointments, promotions, transfers, etca;'”“ ll

MiScellaneous
'

.

_

12.

Statistical Research in A ricultural ,i'j V 13.

Statistics.
_

Pilot studies on preuharvest forecasting 13

of yield of'crops.

National Index of agricultural field'
I

114

experiments.
'

.

Statistical analysis and summarisation of
L4

data collected'under the All India Coordinated

Agronomic EXperiments Scheme.
'

-~

.

Studies on size and shape of plots in ‘1' ' 18

experiments on apple crop.

Critical analysis of crop rotational ‘19

experimentso

Study of influence of meteorological , -20

factors on crOp production.



MW

‘

3.3,

394

355

'73-6
“

'3.7

3.8

3.9:

3.10

3.11.

3.12

3.13

4;

4.1

4.2
7

4.3

4.4

4.5

improvement
of poultry

through family selection.

Studies in genetic correlations relating to sheep

StatiStical studies on data from the scheme on

Measurement of genetic improvement
due to cross-

breeding in sheep.

’

EfficienCy of selective breeding in cattle.

Estimation of av ilability and cost of production

of milk and its .ndex.
‘

‘

Index of cost of production
of milk.

Stud. of the impact of milk supply schemes on

rura ~economy in milk collection areas.

Pilot surve Jfor estimating area of grazing land
‘ 32

and its uti ization.
'

Pilot surveys to study the cost of poultry and

'

33

egg production. .

g

a

Statistical study of feed-milk relationship in 35

bovines.
'f

~

v

'

'Standardization
of the procedure of sampling from 36

fleeces for the_study of wool quality.

National Index ofi animal experiments.
37

Pilot studies for estimation of birth and death 38

rates in bovines for preparation
of life tables.

Sample-gurVey InVestigationg.
.

39

‘Pilot sample survey for developing a sampling
39.

technique for estimation of production
of fresh fruits;

Pilot sample survey for developing a sampling
40

technique for estimation of production of vegetables.

Sample surveys for the assessment of high yielding
41

varieties programme.
, _

. : y

Preparation of a monograph on the methodology for_;
44

estimation of egg production and study of'certain

poultry practices.
*

"

a~

*

Pilot sample surveys for developing an integrated
45

technique for estimation of principal livestock

products and study of attendant animal husbandry

practices.



w_.

,_,,___W

Apppndix - IV ~

(iii) Page

4.6 Preparation of a monograph on methodology
46

for estimation of meat_production.

4.7 Survey on cashewnut and spices crop
47

‘

4.8 Pilot sample survey on turmeric crOp
50

4.9 Pilot sample survey for the study of yield andel

cultivation practices of mango and litchi.

5; Statistical Studies in.Agricultural Economics 53

Study of employment of labouyin agriculture; 53

6, Basic Research in Statistics‘
~ 54

7; Training Activitgpp,
55

'8; Data Processing

,
a

59

9;. Advisory Service .

‘

V

.

61

10; Partici ation in Inter-or anisational s4

§eminars. Workshops. etcfi
.

ll. Papers presented in Inter-organisationalpf/'I 65

Sam nars. Wor s ops. espL

’

12. Publications ‘

i

66

13. Summary of the Report

.

67

. Appendix
- I g List of Class I Officers in 78

»

position as on 31-12— 9 l,

A ndix - II : List of sanctioned posts as on 79

‘Eflg""""" EIZI2«16?1.M

.Appendi;
- III a List of dissertations approved 81

the vear L971 for award 0

durlQ9_____r__..______________rjr__
f

PEhDs and MJSC. Degrees and Dip oma

We.»
M“

W
.

o

£gfiagrlcultural Statistics,

apers published or accepped'
9 o

lication durin he eara
H}



INSTITUTE OF A?RICULTUR§1.RESEARCH
STATISTICS

IoCvoRc
‘

my Am: NEW DELHI-12.

mum REPGKT PCB 197]...

INTRODUCTION

' The Institute of Agricultural Research

Statistics is the premier Institute for research and

.training in agricultural statistics in.the Country.,
‘

It deals'with research methodology for improvement
of techniques in agricultural and animal experimen—

tation and sampling investigations. It also carries
out research projects to demonstrate the feasibility

of the techniques evolved and to develop the

methodology for evaluating the progress and impact
of important development programmes. It provides

advisor service and training in agricultural
statistics to research workers and profe551onal
statisticians.

The Institute has achieved international ,

recognition for the high quality of its research ’»

work and training. Several research workers from the

'_ Institute have served as consultants and advisers

*in'fisian, African and Latin American countries..n
number of statisticians and trainees of the Institute

are Occupying high positions in the universities

and other research institutions of the U.S.A., Canada

'apd some other countries.
.

'-.
”

The Institute made a modest beginning in 1930

as'a statistical section of the Indian Council of

Agricultural Research. . It was then manned with

only one statistician and a limited.staff. The

principal function of the statistician was to assi9t

the agricultural officers in the various provinces
of the country in planning experiments and in

,
analysing data and interpreting the results. He was

also responsible for scrutiny of the technical

programmes and_prdgress reports of research schemes

of the Council.~The activities of the section

entered a new phase towards the end of 1943 when,

at the instance of the Government of India, research

‘

was initiated for developing objective and reliable

methods of collecting yield statistic$ of principal.
food crops. This led to the development of the

crOp-cutting survey techniqUe which has since been

radopted by almost all the States in the country for
'

estimating agricultural production. In the course of

this work, the statistical section had to undertake

research in sampling theory and train a large number

of statisticians and field staff. With its increasing

muummIImIuumum[mummmmlummmmuuuuumuuuuumlmmmlllullmullflflllllflflmlmllllllllllIIIIIIIII|||||||||llllllflflflllllfllllllllIIIIIIIII||||||I||MIWWIIIIIIIIIIIIIIHillmmfllllflmEWIIIIIIW"mull!"mull"“WWW“““mW”mmmm“MW""""mmmmmmmmmWWWHflnflmmmnmmmmmmWWIMMMM"""lmmnmmmnmmllmm“mmwmnmm
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istatistical
fling‘, as it now came to

'

ed into two units dealing With

to research in agriculture
and

as headed by the Statisticalactivities,
the

led, Was re—organiz

statistical applications
1 husbandry

and w

to the CounCil.
ituted regular ost-

‘ng courses
both for professions

sta- .

' n ricultural statistics
ch workers

a training a

agricultural
statistics

and was made
‘sing seminars

for

training finrei

the Food and Agriculture

Nations.

' ‘ to the problem
of improvem

n

hniques
were

0 1 Wing

and production
statistics.

Samplin

deVe oped for secur' g o je tive and reliabl estima s

of marin fish catch and of livestock number. By e

end of 1952, the cro cutting su eys fo the estima- I
e d to almost

1

few other surveys was

to the Directorate

e Surveys
in the

Ministry
of Finance.

In 1952, two F.A.O. eXperts,
Dr. Frank Yates,

Chief Statistician,

knental Station and

Dr. D.J. Finney of Oxford Un

'

'

the Government 0

training activities
of the

advise on its development.
On their adv1ce,

t

activities
of the ‘Statistical Wing‘ Were expanded

in

many directions.

'

1 Wing‘ moved to the present

.
The campus provided

not onl

The ‘Statistica
for the technical

and the.min s-

campus in August,

terial staff, but also facrlities
of a library,

class

rooms for training
classes,

an auditorium
and a hostel

' lay—ground
for the

with usual amenities
including

a p

students admitted
to the various courses.



tiioie as a training and
-

Itgtaiiistieal ding‘ was

~_ofx\g:16u1tura1 Research
: ,1 data précessing

‘

Instim 0n the

an newfour-storeyed
ins.shifted to its ground
’fheaddition of an

-

gcomputer and other
. uiiding also provided

'11 {he first f1oor for a
'

‘that had been established in

snow another more spacious aUdi- #

Vi§1rd floor, which also rovided a
- h

*w -venue fie: the cultural and ot eractivities

fihQ Bééieétion and Welfare Club of the Institute.

1

'

*, a neu'threévstorsy wing of the hostel was
-

FF heenstxucted in 1970.M these facilities have
'“'

enabled the Institute to

discharge
its functions

here efficiently.
-

,

,

Isl OrganisatiOnal stru-ccture of the Institute

_ The Institute was declared as afull-fledged

-, institute under the I .C.A .R. with effect frOm Ist

_ 11,1970. Th_e Institute now headed by a Director
‘

Ins still, in the process of re-organisation.;1ction
'. was being taken to re—organise the research and

technical work of the Institute in five broad

Divisions-as indicated below:- _

x

1 al.- Statistical research in agricultural sciences:
7' 2. Statistical research in animal sciences:

«3. Sample survey investigations;
4. Basic research and training; and ‘

5. Mechanical and electronic processing of data.

7

‘The number of Class I Officers in osition as
.on Slst December, 1971 was 42. A list of t ese

nffiicerségiven in Appendix I. Also, a list of posts.
technical and ministerial, sanctioned for the Institute
as on 3l_st December, 1971 is given in Appendix II.
The number of the sanctionedpests (including out-
station posts) was 579, comprising- 73 Class I,
52 Class II, 397 Class III and 57 Class IV posts.

On the research and training side, the Director
was assisted by 3 Senior Statisticians, l5 Statisticians,

'

15 Junior Statisticians, 2e’Lssistant Professors of

Statistics, One Mechanical Tabulation Officer, and

2 Field Officers. On the administrative side, the Work

‘.uas looked after by the Chief Administrative Officer,
who was assisted by an Administrative Officer and an

Assistant Administrative Officer.
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.

inued to he looked
‘L feat-"i-

. '

I

: .ifihe library 0f the Institute cont

.

after“by'an
Assistant Librarian.

.

gtaff Research Coon

"

.

.

‘fl
.

a

4.2
ails

3 T yr
In accordance

with the recommendations made at

a meeting of the Directors of the Research
" '

’

a

“

' control of the
'

of Agricultural
Research held at the Indian _

_
_m

Institute9
New DelhialZ in May, 1966. a 'tafif ,

' tituted at the Institute earl H?

'

Councf“,.
a

h COUnCil Was Cons

The ohj.,,rg
f the Research

5 of the

g
in the year 1 . a

are to carefully-choose
the researc

to decide on priorities,
and to watch the: .r

a?!

f the various research schemes wi ‘

- ‘?.
V

in their execution.
It ‘

'

Statistics
remove bottleanecksg

if any,

5 of research problems
in

‘ It also

Institute,

; dis

{7
involving intermdiscipl1na

it
,

considers‘pdnlication
of the results of statistica

F; a? research which are worthv oi‘oeinq passed on to t‘e.

%;
research workers inflvarious

disciplines
of agricdSVSEXL

”' and animal scienceec
u‘

d to function

E'
'

_

-

«

i;
The Staff.Research

Council continue

at the Institute"uring
the year

under report.

Shri B.B.P.Sq Goel took over as the Member-Secretary
of‘

the Research Council from Dr. Prem Narain. 'Meetings of

the Research Council were held on let, 2nd; and 5th

re;
' ,February, l97lifon 28th to 30th July, 1971 and on 2nd

fE
. and 7th August,‘l95‘1Q

At.these meetings,
the progress

hi
of all the 35 research projects

which wer

fig‘
- tion or were propOsedtto‘be-taken

up duri

;., was thoroughly discussedfififl
'

,

h,

E ; ‘

l.3
Hostel. _~

, ’The institute has a well organis

the Campus.0f the two‘wings
of the Hostel, the new win

was constructed”in':970
and was-

' ' in the beginn ng

of the yearfiuhfer'repcrtu
Boa

'
”

lsorv for all

ed hostel inside

I’n-

Fug

Hadlim‘
V

tive basis by c.

etca for the mess as also other furni

‘ are*all'provided
b the Institute.

‘ attached to the hostel and'

ical aid, including
free

a.

r,‘...‘nm-‘~.‘r—i,,,_-‘F:..
students are provided

f essentia
supply 0

l medicineso



. ides, recreational facilities are also provid-'
*ihé.students. There_is a Common Room furnished,

.53, with a radio set, where all im ortant
_553 and news—papers are available. T are are.

té facilities for gamesJ both indoor and dut-
.fbr”the students. Students organize sports

tburnaments as well as‘a cultural programme on
.:eccasion of the Hostel Annual Day celebrated each

fin the month of April.

s' '“. 0.P. Gautam, Deputy Director General, ,33.55;. was the chief guest at the Hostel Annual"

5‘ “Veg i' A 2:11. 1-21: It may also be ”nameds;ss§y 3g. gage-pa 1c_nn We: broke out in -

'

.7 V er, 197;, the students.of the Hostel collected,ipnds, clothes and other material for the Jawansand theiréfamilies and contributed about-$.400/Qt9 the-National Defence Fund.

L4 @235. ._ a:

kr_, DUring the year under report, 220 new books and
a :4; 500 other publications were added to the Library.

.l}:, There was a constantly increasing number of queries
'

J2- about references and location of literature, ihich,
'

were duly attended to.*About 12,000 persons visitedthe Library for consultation, borrowing, reference
.- publications were issued on loan to the students andxga members of the staff of the Institute.lThe practice
‘

‘

of imposing fine for late return of backs and other ;
‘”publications by borrowers was introduced in February,~+1971. As usual, inter-library loan facilities were i.exchanged with other libraries in thegcountry.in *

general and with those in Delhi in particular.

Reprints of the_articles by the officers of theInstitute were sent to scientists in the country andabroad. A qUarterly indexed bulletin of new additionsto the library was introduced during the year undera, report as a new feature of the library. A catalogue3?: of the "Serials" holdings of the Library was 8180'
.

i
‘

prepared during the year under report. .
,, - W~”M'

-5...“-

1.5 Exhibition Roomw
r.

In order that a visitor to the Institute may getat one

filace a comprehensive picture of the importantresearc lactivities of the Institute, an Exhibition‘
. at up in its premises,-where resaltsfrom all the important projects undertaken by the-

li

“figs-"Ti

or reading purp6§€s. About 17,000 Books and other‘”’riiiiyl



_

During the year under report, many distinguished

visitors t6 the Institute were taken.round the Exhibition

Room.

V

1.6 Fellowships;

_The various courses of study for which fellowships

are awarded by the Institute, the values of the fellow-

ships, and the periods for which the same are tenable

are given below;-
u

COURSE
VALUE

‘

‘ PERIOD

(i) PhoDs $.250 pam. 2 years (The
' period may

be

extended. n

.

, ~ _

,special cases

(ii) Diploma
‘

.

, $.25O p.m,7 “1 year 3‘

(iii) M.Sc. 1 year h;1501p;m; 1 year

.

II year _

$.200 p.m. 1 year

(iV) P.S.C. _'~ mg200 p.m, I year

During the year under report, 39 fellowshipsu
were awarded and 30 fellowships were continued as

'1

detailed below:-

Awarded \4 Continuedf

(i) Ph.D. I year 1

'

1

II year 1
-

III year
* -

_

l

(11) Diploma
9

'

1'

(iii) M.Sc. I year
6

’ 14

II year . L4
8

(iv, Pas-Cd
~

' 8 5

L7

.

During the year under report, the Institute conti-

nued the research collaboration with the Agronomy and

the 8011 Science and Agricultural Chemistry Divisisons

of the Indian Agricultural Research Institute, New

Delhi in statistical analysis, summarisation of data,

and reporting of results under the All India Coordinated

Agronomic Experiments Scheme of the I.C.A.R} and with

the $011 §cience and Agricultural Chemistry Di ision of

that Institute in the planning and designing o¥ experi-

ments under the Soil Test Cr0p Response Scheme.



lecn§laboration with the Indian Grassland and Fodder

Hihunmrch Institute, Jhansi in the analysis of grass

:Wiilples for their‘chemical composition in connection

iiith the pilot survey for estimation of grazing land .-

Ea'and its utilization. Shri P.R. Sreenath, Statistician
-'

afethat Institute was one of the project associates.

2

i

:-7-:

-

,

The Institute also continued the research -

'-i.8 Visitors
‘

. oi}: ‘g

During the year under report. three eminent

statisticians, Dr. J.D. Colwell, Soil Scientist,
C.S.I.R.O., Adelaide,.Australia, Dr. D. Basu of the

Indian Statistical Institute, Calcutta and Dr. N.C.

Giri,-Professor.of'statistics, University of Montreal,
Canada visited the Institute and deliVered lectures .

.

on topiCs of current research. Dr. Aly Serry. Director,:
Division of Crop Nutrition and Plant Physiology,
Ministry of Agriculture, United Arab Republic visited

the Institute on 3rd March, 1971. Shri are Singh
Sahota of the F.A.O. visited the Institu e on 6th
March, 1971 and discussed the survey plan for organi-
sing a survey on fruits in Chile (South America).

Groups of 1.8.8. Officer trainees and other
trainees of the Central Statistical Organisation and
1.5.3. Officer trainees of the Directorate of

Economics and Statistics visited the Institute at

four different periods during the year under report
to attend lectures specially arranged fern them in

Agricultural Statistics and sampling techniques.
Also, F.A.O. Course participants visited the Insti.
tute in June, 1971 and they were shown round the

computer facilities available at the Institute,
Besides, the trainees of the Pre-investment

Surveyof Forest Resources, Ministry of Agriculture, vis ted
the Institute to attend a four week training programme
arranged for them in October e November, 1971. ,

l.9 ‘Particigation in CommitteesI Panels. etc.

(a) During the year under report. several officers
of the Institute represented the Institute at the

meetings of the various ICAR Scientific Panels/
Committees as indicated below:-

Dr. M.N. Das Scientific Panel for Agricul-
tural Economics, Statistics
and Marketing.

Dr. Prem Narain (1) Scientific Panel for Plant
4 Breeding.

(2) Scientific Panel for

Fisheries Research..
(3) Scientific Panel for Dairy

Science.
(4) Standing Committee for Animal

Sciences’Research



i

-

’

-

,

‘
.

"

a? :-8-: "‘

.«

-
>

a

l. Scientific'Panel for-Plant.F%

~. PathologX.
;

.

'
'

¥
. 2.'$cientif 0 Panel for 8011

i‘. -Science and Agronomy.
‘

3. Scientific Panel for'Bntoe
, 9‘

mologv- . .

°

6)..

-

,

1’. scientific Panel for_Anima1

f1 Breedingq_ . ,» _' ,;.

“I
‘

4'“ 2: Scientific Panel for Anlmal
' 'V'»fl." ? fiiseases and Pests._’ .

. =>-
‘

3; Scientific-Panel for Anlmal

Shri B.'Maru£igamgg

4 l ,' -‘;f'"3
'

Products Technology.

Shri K;C5 Rant solentifia Panel for Daigy Mggjj
‘ ..SQieWe'. ,. .

,

\'
.,

'

‘7

w.

_.

w

"““fl‘l'

Lu

., ,

Nutfition andehysi0109y.
.-

Shri PoNoBhargava _

l: SQiéntifiC Panel for'Plant: .;T' '”"

.

2..

,~ ." Physiology and BioéChémistrya'“ hug;

*-
‘

.

'. 2; SGientific'Panel for Horticul-
"““'

i”. ‘ .‘ -~ture.;' 'i. L.
34' f _ 29.:

'

:1. fl

"

f fi~' 3.3801gfifiifiénPanel“foriMedicinal
“

.

v

‘,. e

'

'

““7 Pléhts‘and-Minor”Cr6ps. .

'

5;

I
l
a
r

f

a“

:7
Shri '1‘. Jacob

_'

.' Scien safer-panel forfinirhal'f

if;
L

Dr, M.S.Avadhani ,.

V I, isoientifio Panel for Agriculé"
' ".

-:';"
”

tural Economics, Statistics
’

and Marketing;

i' Shri R;K. Khosla‘. nile'ig SEientifio Panel fog-Entomologysr

;§ :
. (b) During the year under repofigimfhe'officers.named"flfixgmi

‘

below were membegg of the Committees, Panels, etc. as g

, mentioned against gheir names.

.

6 formed hvthvepatmtof
“1.1-V1‘l,{1. “5.;

t

‘

é
‘ Shri K.c. Rant Committee on Pricingypf "Milk . ‘—

f
’.59?#°Vlfiuie¥.

"

'5 Shri T- Jacob, :...1. .,

mWakingGPfl‘Stdd .

“ ‘* ' .f”123tiofi.0ffTechh§qués”in.Anipaég:i ;;.pfl

Experimentation,
~

~~~
VA »«‘..m

; ...

i ,

,

_'

gt. 1.3“;
--

.. .-

W
5

s

9.

.

.

l

3

D

V

I

...
V

'

a

n» .

.x 1w“; ____‘_ ‘



§;;:P&em Narianr l.

2.

a

30

5h

éé

V.._ ‘7.
,

8;

x;

4.
5.

6.

*1.

‘

8‘ '9'- ;jy ‘

'

Animal Production

.(Secretary).

Intexnational Bio-metric
Society. U.S;A; i

'

‘

Society for the Advancement,

of Breeding Researches in

Asia and Oceania (SABRAO),1
Japan.

'

,

Indian Science Congress

‘Association, Calcutta;

Indian Society of_Agriculu
tural Statistics. New Delhi

(Editor )¢
Indian Association for

7

_

New Delhi-

(Member of Editorial Board)
Indian Society of Plant
Breeding and Genetics,

New Delhi.
'

‘v '

General Council of the Uni-

versity of Edinburgh; U.K.

Pth School-Faculty. I.A»R.I¢.

New Delhi.
"

..

Inteinational.Bioqmetiic
'

Societyé U,S.A.
0Indian Ciety of Agricul-

tural Statistics, New Delhi'

Indian Asociation Qf Statis-

tics, Bombay. .v;

Calcutta Statistical
Association, Calcutta.

Indian Science Congress

Association, Calcutta.‘

P.G. School Faculty,

IoifioRQIQ, NeW‘Delhi.
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Dr. MeN. Das, Senior Professor of Statistics

(with effect from 7-5-1971), who took over as Director

of the Institute on an'agyhoc basis with effect from

24-5s197l was ex-officio‘mEEEer of the following

Committees, Pane s, “or ing Groups, etc. during the

year under report.

i, Direction Committee (Computer Science), IsAeR.Se

2, Advisory Board on Training Courses, I.A.R.55(Chairn

3; Academic Council, I.A;R.1. _

4; Governing Body, I.C.A.R. 1}

53 Standing Finance Committee, I.C.A3R£

6. scientific Panel on Agricultural'Economics,
’, Statistics and Market ng, I.C.A.Re.

'7. Standing Committee for Agricultural Economic,

,

Statistical and_Marketing Research, I.C;A.R}

8, Working group on Agricultural StatistiCs;

', National Commission on AgriCUlture.

9. Working group on classification of the country

into suitable agro—climatic regions and their

'

production potential, National Commission on

. Agriculture.
’

10. Technical Committee for studies on evaluation of

special employment programmes, Department of

Agriculture.
‘iii Committee on sample surveys in hilly districts

.
of Uttar Pradesh, Planning Commission.

12. Working group on crop weather relationship,

. Meteorological Department,
13, Technical Committee on Farm Mechanisation,

, Department‘of Agriculture.

14. Expert Committee on the Iak.D.P., Department

.

of Agricultureo
_

_

15. Committee on ImprOVement of Agricultural
»

‘4
Statistics, National Sample Survey. .

.

16. Expert Committee on Crop Surveys,West Bengal.

1?. Expert Team for assessment of fertilizer

requirements for achieving the a ricultural

production targets, Department 0 Agriculture.

18, Sub-Working Group on Agricultural Planning,

_ Department of Economics and Statistics.

19. 'Standing Committee on Export of Manures and

_

Fertilizers, Department of Agriculture,

20. Sub-Working Group on Agricultural Statistics,

Department of Economics and Statistics.
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..ents. promotions. transfers. etcI

;f§f} various appointments, promotions: and trans-

.s_=afficers in the Institute that were made during.

”‘r under report are mentioned below.
'-'

"

LDTTResearch and Training Side

ifi_ Dr. Prem Narain, Professor of Statistics and‘

‘

3 Tyagi, Statistician were appointed.as Senior

~;g, cians with effect from 7-5-1971 and l9-6n1971

“,;_ valy. The services of Dr. Tyagi were plaCed

at the disposal of the Government of Uttar .

'f .Iith effect from 26q7ql971, Thereu on Shri,M,G,

1;:‘r. Professor of Statistics and a me ,er 0f the

”Statistical Sewise‘wss‘ appointed P5 Senior

*t cian with effectimibB-ifi? .

=19;
‘

shri H.P. Singh and Dr.,-M..s. 'Avadhani 'joined .

;'§Ilstitute as Statisticians on 1-6-1971 and 14 7.19714

' -Shri T. Jacob, Junior Statistician,_
‘ "

_.

1 “new;:
 3.8_.£’.$.‘Goe‘1, “Programmer and Dr. Aloke Dev, .

.

“#11 Statistician were promo ed as Statisticians With

;:hs=from
7-5-1971, 9a8-197l and 7-9;197l respectively.

G.M. Saha Were appOinted as

3”, Shri S.C.Rai and Dr.

'

“ :nt Professors of Statistics_on 1-7-1971 and

~£

if:- 1971 respectively.
ri R.C. Agarwal were

_

{44... ShriRaj indra' Singh and .8h

1=T€' ed Field Officers on'3l-7-197l and 16-9-1971

_

velv» .

.

_{ Shri O.P. Kathuria, Shri D.K. Bahl, and Shri T,C.M.

“.u, Junior Statisticians left the Institute on 4-5.71,

the Indian Agricultural_.
'

71' and 4-8-7]. to join

T; :u h Institute, New Delhyas Statistician, Senior

I: . Programmer, and Statistician respectively.

1' Shri~JsC. Malhotra, Junior StatistiCian and Dr.D.

Director joined the Department oi Agriculture on

~‘ tion as Research Officer (Agricu _.

‘

~

. 1p3-i971 and Deputy Agricultural Census Commiésioner,

...24-5-197l respectively; Also, Shri K.G: Aneja,

7

m t Professor of Statistics; joined th

ation as Deputy

_;:
s s on'on.Agriculture on deput

ii’i
to: (Statistics) with effect from 16-9-1971.

;a- Shri H.KJ Chawla, Assistant Statistician,'DruM.

1;., Professor of Statistics and Shri D.L. Ralhan, ,

';ff »2 on-Specia1“Duty (MT) (all meMbers-of the Indian

~77 fistiCal Service) left the Institute on' 2-8-1971.

;*it 1971 and 8—ll-l97l respectively to join the Expert

cf tittee on Unemployment (Ministry of Labour,Employment

y Rehabilitation) as Senior Research Officer, the Office

j;the Registrar General of India as Senior Research

ifiicer and the Department of Agriculture as Joint

'

tor (Agri. Census .

:LI

‘H

.‘

t
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(b) . Administration Side

Shri Badri Nath, Assistant Administrative Officer

joined the I.C.A.R§ Headquarters at Krishi Bhavan,‘

New Delhi as Section Officer in fipril, 1971.

. The services of Shri S.B. Sharma, Accounts

Officer, were placed at the disp09al of the Deputy

Accountant General, Posts and Telegraphs, New Delhi,

with effect from 31—12-1971.

1.11 Miscellaneous
W

a
,

(a) Dr. Prem.Narain, Senior Statistician, deliver
lectures at the Indian Veterinary Research Institute,

‘IZatnagar_on 16th and 17th March, 1971 on "Methods of
'

Sire Evaluation" in a Special Course for Animal Breeders

and on 22nd December" 1971 on "Selection Index Method

and its EfficienCy“ in a Staff Course in Cattle

Production. He also delivered a series of four lectures

on "Stochastic Processes in Population Genetics" from

16th to 19th June, 1971 during a Summer“ Institute at

Andhra University. Waltair.
'

- (b) Kumari C.R. Leelavathi, Junior Statistician,

participated in the National‘Level Training Programme"

of the All India Coordinated Agronomic Experiments

Scheme held at Ludhiana and Coimbatore.

"

(c) Dr. M,N, Das, Director, attended in. .

September, 1971 a meeting called by the Directorate of

Cotton Development, Bombay to discuss the problem of

the wide divurgence between the official estimates

and the trade estimates of cotton production in the

country.
In November, 1971, he visited several cotton

roduc ng centres in the States of Maharashtra and

adh Pradesh as Chairman of a Sub-Committee of.the

Comm ttee_appointed to look into the said diSparity

and presented a report of its findings to the

Committee.‘
,7 a,

'

,
3

- (d) An Achievement Audit Committee under the

Chairmanship of Dr. K. Ramiah, M.P.'and with Dr. M;s.

\Swaminathan, Director, I.A.R.I., New Delhi, Dr. P;V.

Sukhatme, Director, Statistical Division, F.A.O.,

Rome, Dr. COR. R80, DireCtOI‘, IOSOIIQ’VNe‘w Delhi and

Prof. VsM. Dandekar, Univer51tyjof Poona, “obna as

members was set up by the'IkC.A.R. in'Maya 1971 to. :

examine the working of the Institute. The Committee,

met at New Delhi from 5-lO-l97l to‘7-lOel97l;
"

The report of the Committee“Was awaitedg
\

.,5 in. i
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lifiaddY were in progress
under the project. For each

'

yield of jute crop in Bihar State and of Wheat crop

2

STATISTICAL RESEARCH IN AGRICULTLRAL so mags

_

The programme of statistical research in

agricultural sciences was continued during the year

under report. The progress of work pertaining to the’

yarious
items of research included in the programme

15 briefly described in the following paragraphs}

The names of the principal investigator and his

associate or assoc1ates are given at the end of the

description.

2.1 Pilot studies on pro-harvest fore-castiflg

9f yield otflgggps.
' .

The objective of the studies was to investié

gate whether pre harvest estimates of crop yield can

be obtained objectively on the basis of-biometrical

observations such as plant density, height, diameter

etc. of the plant at various stages of crop growth.

Investigations on 4 crops, jute, cotton, wheat and

crop, two districts in different States Were selected

for the study and in each district a representative

sample of about 250 fields'growing that crop was

selected by adopting the stratified multi-stage

random sampling technique. In each selected field,

two plots of size one square meter each for wheat

and paddy crops, 4 square meter each for jute crop,

and two-rows wide and 5 meters long each for

cotton crop were ldcated at random for recording .

biometrical observations such as plant density,
‘

height and girth of the plant etc. at various

stages of crop growth. The report on pre-harvest

forecasting of yield of jute crOp in West Bengal

during 1970w7l was submitted for the approval of

the Scientific Panel for Agricultural Economics,

Statistics and Marketing. The statistical analysis

of the data collected on pre-harvest forecasting of

in U.P. State during l§70w7l Was completed; The

analysis of the data collected for cotton crop andfir

paddy crop in different States Was in progress during

the year under report. The technique applied for
"

collection of the data was startified multi-stage

random sampling and for analysis of the data,

multiple regression taking yield as the dependent

variate and plant density, height and girth of the

plant etc. as independent variates. (
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'In the analysis of the data on jute crop
from West

4 different models viz. (i) simple sca e- (ii)

root scale, and (ivfi inVerse

el followed by
Bengal,
logarithmic scale, (iii) square

In genera ,
the inVerse

mod

e_better
for predicting

the

f plants, heig and
scale were used.

logarithmiC'model appeared to b

iter of plants.
' he regression equations poole

-ts of observations
varied

fibre Weight exp
for different se

‘ 85 for simple, lagarithmic;
over the bloc s,

from l8 to
t an 66 to

and inveISe models respectively.
The partia

of fibre weight on number 0%
‘

t e
square root

coeffiCientsregression
_

‘

be highly significant
in a l .

ts of fibre

plants were found to

cases, whereas the partial regression obeffiCien

Weight on height and diameter
of plants were foun to be

significaht
in not more than 25% of cases.

0

OHRI)
'

(H.P. SINSH, M.G.SARDANA :8. N.K.

ral field.experiment§
fiational

index of

The objectives of the proje
to maintain

all the agricultural
at a central place the results

of

field experiments
conducte

K

(b) to summarise the results of such

s and publish
their

‘

agr'isilltu
2.2

over the country,

experiments
over years and place

~results in the form of compendia, and (c) to prepare

n important topics of agriculture

critical summaries 0

research. eport, experimental
data in_

During the year
under r

_

r the period 1990—65 and of

reSpect of 2647 experiments
f0

2915 experiments
for the period 1966-71 were received

from the regional staff posted in different states.

f the same Was in progress.

The

analysis 0

(R.K.‘KHOSLA‘,
M.G.SARDANA &

is and summarizatidn of data

e All India Co-ordinated
Scheme. .

MAE) at researgh

,2.3 ‘Statistical analys

-collected under th

a gronomic Experiments

"‘¥ Model agronomic eXperiments (

"f centres:
ents conducted at

“ai‘e objectives of the experim

_

pg; centres under different agronomic
conditions

in‘thq* ountry were_ i) to determine the responses
of

‘lding varieties
of cereals

a

high y

P.P.RAO) j
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agronomic factors sucha.s fertilirers (including)
micronutrients), spray fertilization, irrigation,

cultural practices, wood control, liming, etc.,-

(ii) to study the manuréal requirements
of

_

important crop rotations and their effect on 5011

fertility., (iii) to evaluate Various sources of

nitrogen and phOSphorUS_for different crops and

areas., (iv) to work out the production potential

per unit area and per unit time for different

'-agroclimatic regions of the country.,
and (v) to

Otoimina
tho most suitable cropping patterns and

art lizer reapqnses.under rainfed conditions.

During l970~7l, 498 model agronomic

experiments were conducted at 43 research (Model

Agronomic) centres. About 500 layout plans were

prepared for the conduct of experiments during

1971-72 at various M.A. Centres. Complex factorial

, experiments were conducted as approved-by the annual

workshOp of the project. The progress Was reviewed

in the weekly and monthly meetings of the-Officers

at the project headquarters. ,

The results obtained during the year under

report confirmed most of the findings made in

previous years and showed that Zink and manganese

deficiencies were fairly widespread and a signi-

ficant response to these micronutrients, even Upto

the extent of 60 percent over NPK yield, could be

obtained in rice, wheat and maize at a number of

centres. Combined applications of all the micro-

nutrients together was not beneficial, rather it

.led to reduction in yield. ‘It was found again

that reSponse to micronutrients was more evident

during kharif than during rabi, corroborating the

previous year‘s observations. Thus, there appeared

to be a strong interaction between climate (season),

crop and the response to micronutrients, besides

the micronutrients availability in the soil.

The highest'tOtal grain production of

14,702 kg./ha was obtained with a maize-wheat—

cheena rotation at Kathulia farm, closely followed

by 14338 kg./ha at Tirupati With three consecutive

crops of rice. At Bharavisagar and Masuteru, a

seqUence of 3 rice crops yielded 12657 and 12253

kg./ha respectively, while a rice-wheat rotation

gave 13083 kg./ha at Varanasi. At Bichpuri, total

grain production of 10927 kg./ha was obtained with

a maize-wheat-moong rotation and at Rudrur, a

sequence of rice-wheat-moong gave a total combined

yield of l0063 kg./ha.
I

‘

(S.K.RAHEJA, C.R.LEELAVATHY,
S.R. BAPAT & M.G. MITTAL) _
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'17(b) Simple fertilizer trials (SFT),on cultivators'

“’16va

Fields

The objectives of the trials conducted on culti-l H

vatOrs' fields were (I) to study the response.of introduced
high yielding and locally improved varieties to nitrogen
and phosphorus applied alOne and in combination and to potas‘
sium in the presence of nitrogen and phosphorUs under

'

irrigated as well as rain-fed conditions, (ii) to compare
different methods of application of nitrogen on cereals
under dry farming conditidns, (iii) to study the contribu.
tion of a package of soil and moisture conservation

practices in increasing crop production in dry farming
areas, (iv) to study the relationship between crop response
to fertilizers and soil test_values,eand (v) to formulate
fertilizer recommendations for different soileand agree
climatic regions of the country.

During the year under report, data of 6209 trials
under high yielding variety programme conducted in 33
districts and of 1456 trials conducted in 17 districts
under dry farming programme were collected and statistically
analysed. A district was divided into three agriculturally
homogenous zones. In each zone, two blocks, and in each

'

block,weight villages were selected randomly. In each of
the selected villages, an eXperiment was conducted. ’A
trial in a village constituted a replication within a

block. The data were first analysed separately for ea:h
zone, and results pooled over zones to get a district,
estimate.

'

~

The salient results achieved during the year under
report were as follows:-

RESPONSE TO NHngfl:
I /

During kharif season, IR-8 variety Of rice in
Thanjavur gave the highest response Of 2429 kg./ha to
nitrogen at 120 kg.N/ha. The variety Jaya gave a response
of l779 kg./ha in Chittor, while Padma gave a response of

l280 kg./ha in Coimbatore. Tall varieties (locally
improved varieties) generally gave lower order of responses.
During rabi season, Jaya gave a reSponse of 1956 kg./ha in
Cuttack, while in Shimoga IR—8 and Jaya gaVe responses of

l788 and 1618 kg./ha respectiVely.

.

In case of wheat crop, a response of 2095 kg./ha Was
obtained to l20-kg.N/ha with Sonalika in Shahabad. In .

Kanpur and Aligarh responses of 2484 and 2000 kg./ha were
obtained with Kalyansona to l20 kg.N/ha, while the reSponse

.was of the order of 1500 kg./ha in Delhi, Karnal and Monghyrq



\]
V.

A response of 527 kg./ha was obtained to l20

kg.N/ha with CSH-l variety of Jowar in Jhansi.

The varieties, Ganga-S and Ganga safed-2 of

maize gave a response of 1300 kg./ha to 120 kg.N/ha
while to the same level of nitrogen,ethe bajra

Varieties like HB—3 and X—3 in Coimbatore gave

responses varying between 500 and 700 kg./ha.

RESPONSE TO PHOSPHORUS

hiTEe
variety IR-§o%3 kha;%f_:eason gave

a

v r ,

as one o a 5.0- u m

38 {9.139055hapwhiie n Bendfgfier ,nggimggaraga'Raihur it ranged from 500 to 700 . a. With the

increase in level of phosphorus to 60 kg.P Ob/ha
a response of 1490 kg./ha Was obtained in gaichur
while it varied between 800 and 1000 kg./ha in

other three districts. During rabi, application
of 30 kg.PZO a to Jaya in Shimoga, and to Padma

in Raichur a d Sambalpur responses ranged between

600 and 700 kgI/hao

- The responses to phosphorus at 60 kg.P O a

applied to Kalyansona variety of wheat in Monah r,

Ludhiana, Mehsana, Bhavnagar and Aligarh were
'

higher than those obtained to lOWer level of

phosphorus at 30 kg.PZO ha. The reSponses ranged

between 650 and 850 kg. a._
—

“

Hybrid CSH-l of jowar in Parbhanifgaye a

reSponse of 213 kg./ha to 30 kg.P205/ha. 7‘

‘

The maize varieties like Ganga—S, Ganga

safed-2, and JaUnpur safed gave varying order of

reSponses to application of 30 kg.P2O /ha. The

responses varied from 225 kg./ha in Lgdhiana to

130 kg./ha in Kanpur.

Application of 30 kg.P O5/ha to hybrid
bajra gave responses varying grom 100 to 300 kg./ha.

RESPONSE TO POLASSIUM:

The variety IR~8 during kharif gave a

‘reSponse varying between 400 and 600 kg./ha in

Thanjavur, Shimoga and Chittor to the application
of 60 kg.K80/ha

over a basal dose of 120 kg.
N+6O kg.P2 /hae The variety Padma tried in rabi

season in ngbalpur gave a very high reSponse of

1122 kg./ha to the application of 60 kg.K O/ha
'

while responses in Raichur, Shimoga, Chitgor and



. fl_fand Aurangabade Trials on maize conductedzyoshiaerr,

1)!

- 18 a

CuttaCk varied.§rom
400 to 600 kg./ha.

’ ””‘JthJ

A

In Hoshéigabad, Kalyan—sona gave a res onse of 413

-kg,./h-a to the application of so kgelgo/ha whl- e Sonalika

in Delhi gave a response of 3Q4 kg./ ac .

9 Ganga-5 variety of maize in Aligarh gave a reSponse

of 254 kg./ha to the application of 60 kg.K2O/ha.

Very low responses were observed to the application
c

of-potassium to gowar and bajracropsa

"
‘

DRY FARMING magma/mg:

“
H"‘Results of trials conducted under dry farming

\

cenditions showed good reSponse to nitrogen. The average

response of rice to 25 kch/ha varied from 100 to 600 kg./ha

in Allahabad, Jabalpur and Mayurbhanjo The trials conducted

on wheat in Allahabad, Ambala5_6walior, Hoshiarpur and

’Jabalpur showed that application of 25 kg N/ha gave responses

varying from 100 to 313 kgg/hac ReSponse of jowar to.

nitrogen varied from 80 to 200 kg,/ha in Dharwar, GWalior

“Ambala and Panch-mahal showed_responses varying from

lOO to 550_kg;/ha to the application of 25 kg.N/ha.

a The reSponses to phosphorus and potassium were low.

Comparision of different methods of application of

nitrogen to cereals showed that a single application at

sowing/transplanting was as good or better than split

application of part of nitrogen through foliage.
~

(s.K. RAHEJA (mesa. BAPAT)

Studies on size and shape of plots in

experiments on apple crgp.

.
The objective of the investigation was to determine

the Optimum size and shape of plots and blocks in experi-r

ments on apple crop; The data for the study collected

during the years l965 to 1968 related to the yield of
0

individual trees of the apple crop in the Summer F0

Garden, Nainital. The entire orchard was divided into

'a number of small homogenous areas. The coefficient of

Variation for the different plot sizes, Sthe
plot size

Was defined as number of trees in a plot ‘with blocks as

well as without blocks had to he studiedg" The coefficient

of variation of different block sizes-for a giVen set of

plot sizes Was also examined: ‘In order to work oUt the

optimum plot siZeg in addition to the Operational conve~

nience of the plot size, the test function was also

taken into account.



.

The analysis of the data was in progress

during the year under report.

(P.N.BHARGAVA, M.G.SARDANA AND

,
V

B.P. DYUNDI) ,

~2.5 Critical analysis of crop rotational

experiments.

The objective of the study was to examine
the data on some of the long term crop rotational

experiments/conducted in India with a view to

developing simple and straight forward methods of

statistical analysis of such experiments.

For the purpose of thes tudy. data on

rotational experiments of a period of'8 years was

collected-from the Agricultural Research Station,l
Amerli. Similar data for about 20 years was

SUpplied by the State Department of Agriculture.
Maharashtra.

nmmmnnmmmmmmM
. 'g These experiments were generally of long

'

duration and of a com lex nature. The method of

analysis was not stra ght-forward and simple.
Every experiment had to be analysed in view of the

design adopted and the type of rotations involved.

The data collected under the project was analysed"
'”

by adopting a method similar to Split plot design
‘

w ere the years formed the sub plot and the plots
over years formed the main plots. This procedure,
hOWever, could not be extended for the analysis
of the data supplied by the Maharashtra Govern— 1

ment. The data had to be treated as non-orthogonal
-

”

‘and the analysis had to be deVeloped as in the
’

case of non-orthogonal analysis.

mum“

HUM;

JWWWW‘
I

l

The technical details, namely, analysis of

variance table, expectations of various mean 1'

squares of interest etc. we re worked out. The

analysis for both the centres was in progress.

H

H‘
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,‘
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(awakens/aw, M.G'. SARDANA
»

AND B.L. CHOUDHARY)
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2.6
'

Study of influenCe of meteorological factorsggn

crop production.

'

The data relating to daily rainfall for 21 rain

gauge stations spread over the entire Raipur District for

a period ranging from 40 to 67 years were collected from

the Meteorological Department; Poona. The objectives for

the study of the data collected were (i) to examine_the

variability in the amount of rainfall over different
‘ a

months and fortnights during the crop period; name y, June.
‘

to September from centre to_centre as Well as over all the
’

centres, (ii) to find out a suitable frequehct distribution

function to the total amount of rainfall during the

different fortnights and months; (iii) to examine the_

behaviour of the pattern of the occurrence of rainfall

dUIing the crop period, namely, June to September as well

as for smaller periods during the crop period and (iv

’

to study the seasonal as Well as cyclical_variations£/

U,

u

'3‘

W

‘Am

maul-rm

The study of variability in the total amount of

rainfall for different fortnights for different centres
as

Well as over all the centres Was conducted separately.
'

The results suggested that the coefficient of variation in

the first fortnight in the month of June and the coefficient

of variation in the second fortnight of the month of ~

Sangember were sufficiently high. The average amounts of

rainfall during these two periods were alSo of a lower

order. A definite trend in the values of the coefficients

of variation'over the period was also observed for all the

centres as Well as pooled over all the centres. The value

decreased upto first fortnight of July
'

‘

W

.mu-
my

a;

r."

-
_ a

y

'

;--a and there-

after it Started increasing. The minimum value obtained

Was for the second fortnight of July. The study of the

coefficient of variation for the months indicated that E

their magnitude was of lower order as compared to those ;

for the fortnights as was expected. The study of the i

coefficient of variation suggested that the rainfall in i

the month of June as well as in the second fortnight of -

September Was Quite erratic while for the other months it

there was a good deal of stability in the amount of
i

variation of the rainfall.

A_study of the rainfall reliability through fitting

of suitable frequency distribution function was also

attempted for different periods, namely, fortnights and

months; The results of the study showed that the \

‘

distribution of rainfall for both the fortnights for the

uld be normalised after

making suitable adjustment in the skewness., For the

remaining four fortnights of June and September, a search

for a suitable transformation in order to normalise the

distribution Was being made. The study of fitting

«QIWWWMMWWAW
,

;,
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distribution function to the total amount of

monthly rainfall for the months of June, July,

August and September suggested that they followed

the normal distribution. It would, hoWever, be

also useful to study such distribution for'smaller

periods.
'

The use of the distribution functions for

the study of rainfall reliability analysis suggested
that the method of analysis to be adopted had to be

varied over Space and time considering the variation

in the amount of rainfall. These studies indidated

that it was always possible to Study the distribution

of rainfall for a smaller period like fortnight which

was of greater importance as far as the adjustment
in agricultural operations and crop planning was

concerned.

The data was also examined to study the

occurrence of rainfall with the help of Markov

Chains for the crOp period, namelyI lst June to

3lst September. For this purpose, first of all

it was investigated whether the occurrence of

.
rain on a day was dependent on the weather

conditions of the immediately preceding day or

not. The data in respect of eaCh centre was

analysed. It was observed that the weather

condition ofga particular day depended on the

'Weather condition of the immediately preceding
day. After this aspect had been examined, Markov

Chain Model was fitted to each centre in order

,
to obtain the probability of a day being wet when

the previous day was known to be Wet (p ), the

probability of a day being wet when the previous
day was known to be dry (p2), and the expected
length of dry and wet runs. The mean of the

distribution of the wet and dry days and the

number of days for arriving at equilibrium'state
‘were also worked/out. The study indicated that

probability (p ) varied from 0.257 to 0.309 where

as probability l—p varied from 0.4l3 to 0.485.
‘The expected length of dry runs varied from 3.25'

to 3.96 days and that of wet runs from 1.71 to

2.42 days. The number of days for arriving at the

_equilibrium state varied from six to sight. It was

further found that the pattern of the occurrence
of the wet and dry days was similar in respect
of the tenczentres.

_

Similar studies for smaller periods were

in progress.

(P.N.BHARGAVA, PREM NARAIN AND

ASI—IA PRADHAN)
*
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STATISTICAL RESEARCH IN ANIMAL SCIENCES

The‘programme of statistical research in'

animal sciences was continued during the year

-under report. The progress of work pertaining to

the various items of research included in the

programme is briefly deSCribed in the following

paragraphs. The names of the principal investi-

gator and his associate or associates are given
in brackets at the end of the description.

3.l
. .

t6 sheep.

The object of the scheme was to study the

genetic correlations between various wool quality
attributes and other characters.

The data that were collected under the

schemes for improvement of sheep and wool on

regional basis at the centres at Pashulok

\(UttaI-Pradesh) and Banihal— Reasi (Jammu and
‘

»fl, Kashmir) Sponsored by the I.C.A.R. were scrutini-

sed, compiled: and analysed. Data on birth

weight, fleece weight, fibre diameter, fibre

length, fleece density crimps and scouring loss

were available for analysis. In the case of Z
bred (Rampur Bushair x Polwarth) ewes atePashulok

data on 132 pregrenyfwere available arranged epcoru

ding to 10 paternal half - sib groups accordigg
to the sires. In the case of % bred (Local x\
‘Rambouillet) and % th ewes at Banihal - Reasi,
data on 194 progeny were available arranged accor-

ding to ll paternal half - sib groups according
_to the sires.

Genetic correlations were eStimated_by thé
method of half - sib analysis.

'

.

3

_ The genetic correlations between birth

weight-on the one hand and the four characters,
viz., fleece weight, fibre diameter , ffibre é ,

length, and crimps on the other, have been estimated
as + 0.4602, +_Q,4402, - 0.9214, and‘+‘0.8039 g

respectively, in the case of % bred ewes at Pashulok.
The genetic correlations between birth weight and
fleece weight, fibre diameter and fleece len thp_

A

fibrfirdiameter and fleece density, and fibre .ength

wee/and.scouring loss have been estimated as - 0.2l50a



"éaSe of % bred ewes

_and + 0.8476 respectively, in the

at Banihal - Reasi. The genetic ..

one between birth weight and scouring loss, fibre

diameter and fleece density, fibre diameter and scouring

loses fibre length and fleece density, fibre length and

scouring loss, and fleece density and scouring loss were

estimated.as.+ 0‘4821, -O.7489, + 0.9642, - 0.8084 +

3549 respectiVely, in the case of A th

bred ewes at Jammu and Kashmir. .. .

s

+ :e‘.?ae7‘e, 1- 0.8666;

.correlati

The genetic correlations between fleece weight in

second clip on the one hand and the three characters,

viz., fibre diameter; fleece density, and securing loss;

on the other, were estimated as - 0.2273, e O.l859, and

—O,5848 respectively in the case of % bred ewes (local x

R mbguillet)'in Jammu and Kashmir; «Other genetic

correlations between various wool quality attributes and

other characters were either imaginary or inadmissible"

as estimates.:
'

.

7

.

/

‘

7

I

(R, GOpalan and B: Marutiram)

datatfrom the scheme on

Statict ical studies on
ily selection

immrovement of noultrv through fam

the scheme was to.study the effici—

the basis of part - time production
f important characters such,

t maturity, weight at

3;2

7

The ob'ect of

ency of selec ion on

and to estimate heritability o

as annual egg prodUction, age a

maturity, etc.

The data that were collected on white leghorn
.

breed under the scheme for improvement of_poultry through- 4

family selection at the centre at Kodappanakunnu,
Kerala ,T

were secured, scrutinised, compiled, and.analysed.. Data g

an age
at maturity, weight at maturity, egg production

in flrst lOO days of lay, and egg production in first

’500 days of birds age were available in the case of

foundation stock as well as first generation birds.

Data on 200 progeny ofifoundation stock and 600 progeny

of first generation birds were available, arranged _

'according to 20
sib groups according to

paternal half —

the.sires.

'

_-

_

,

'. The technique applied for the study of the data,

Was the method of intra — sire regression of progeny on

dam.

x The heritability of age at maturity and egg

f birds age was estimated

product ion in £irst.500 days o



as (+) 0302l and i 0.l696 (+) 0.099 .

in the case

i 0.3l64

of foundation stock.~ The heritability of age at

maturity and egg procuction in first 100 days of

lay Was estimated as (+) 0.073 and (+) 0.095 in

.

0.09l8‘ + 0.0878

the case of 600 first generation birds. The

heritability Of age at maturity Was (+) 0.093 _

.

' + 0.0938

in the case of 200 selected birds from the first

generation
stock.

(R. GOpalan and B. Marutiram)

3.3 Measurement
of genetic improvement due'

\ to crossbreedinq in sheepr

The objective of the study was to develop

statistical techniques for estimating genetic

improvement due to cross-breeding in sheep. The

sheep breeding data collected at sheep Breeding Farm,

Banihal-ReasiI Kashmir and Central Sheep and‘Wool'

Research Station Pashulok, U.P., in connection with

"the ICAB scheme ior improvementof wool and sheep

by cross-breeding
on regional,basis were taken up

for this study.

The data of the former centre were spread

over a period of 14 years (l952»66) and characters

such as greasy
fleece weight, fibre diameter, fibre

length, fleece density, scori lossrandwcnimps

per cm. and birth weight were available for ewes

and rams. The local/ewes were crossed with Ramboui—

llet rams and the cross-brads were crossed back to

the exotic breed to obtain threeefourths. The

threeéfourths were again crossed back to the exotic

‘parent to produce seven—eighths. The data pertain-

ing to the above characters were analysed for as

many as 12 clips in the case of ewes. For Pashulok,

the data r ated to a period of about six years ,

(1962-l968 .
The grades available were Rampur,

'

Bushair, half-bred Polworth, three-fourth Pobwarth

_
and three—fourth inter—bred. The characters such fl

as weight at birth, weight at 12 months of age,
v “g

weight at l6 months, greasy fleece weight (second

\\\\\
'

clip), greasy
fleece weight (third clip), percentage

medullation, fibrefdiameter,
fibre length, fleece

\

density, percentage
clean wool yield, crimps per

"T”“*r\~ centimeter (second clip), date of disposal and reason

‘Trfer disposal were also available for each sheep.



Records for about l,OOO sheep were to

'study. The.technigue
of discriminant functions was use

ta'ehtain a score or the quality of a sheep oncthecbas

These scores were used to rank

. of.several characters.

the‘Narlous grades available for assessing

for genetic improvement.

( Prem Narain and L,K. Garg )
‘

3,4 gificiency_Of selective breeding in cattle.

The object of the.inyestigation
was

the number and type-of.character5wwhich
should be used

as correction for inoreasing the-efficiency of selecti

breeding on the basis of lactation yield in Indian dairy

cattle.“ The breeding data relating,to the three herds,

Red Sindhi at Hosurg‘Kangayam
and Tharparkar were used_

.for analysis; 'This data related to a

years. In case of Red Sindhi herd at Hosur,

traits for the improvement Of milk yield in first lact

tion were taken as the milk yield in 2nd lactation and

milk yield per day in 2nd lactation. In the case of ,

Kang am, the additional traits considered were length

2nd actation, milk yield in 2nd lactation and milk y'

er day in 2nd lactation, while in case of Tharparker,

“the additional traits considered were milk yield per da

'in 1st lactation, length of 23d lactation and milk yi

in 2nd lactation;
'

a

" .‘
.

‘3.’The technique of partial regression of*correc 'Tfi

the variations in the lactation yield due to variations}

in other traits was used. The efficiency was expressedf

as the ratio of tWO genetic gains corresponding to the'5

two situations when the additional traits were taken 1

account and when ithey were not.’ It was estimated wit

~,the help of the heritabilities and genetic correlation

estimated on the intra-sire basis from the given data.::

The results indicated that in the case of Tharparker h"

the use of milk yield in 2nd lactation gave an efficie

der of 0.97 and'the use of length of 2nd lact

' ' ‘
> f the order of 0.96 while the

use of both these aquiary traits gave an efficiency

greater than one. In the Case of Kangayam herd, the u

of 2nd lactation length gave an efficiency of the or

of 0.96. ~So far as Red Sindhi he at Hosur was

ccncerned,‘the efficiency Was found.to be very loW.

( PremvNarain and Randhir Sr:
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3.5 gstimation of availability and cost of

production of milk and its index;

The objectives of the project were (i) to

estimate the availability of milk and its disposal
in different seasons of the year in the areas of

'

operation; (ii) to estimate the cost of production
of milk; (iii) to estimate the components of cost

of production both in monetary terms and in termed
of physical quantities; (iv) to secure informatibn
on factors helping'to lower the cost of production
of milk; and (v) to build u- an approEriate index

of cost of production of mi k.
///a

The fiel/ work was to,be/carried out at two

centres, viz., ii Krishna/EElta area in Andhra

Pradesh and (ii Dhulia region of Maharashtra state.

The field work in/Krishna Delta area was taken

up during 1967-68 and completed in July, l969.

The work in Dhulia region was initiated in December,

1969.. The field work regarding the availability

Study in Dhulia region was completed in March,
.1971 and that for cost study continued during the

period under reports

At each centre, 48 villages selected for cost

study remained fixed throughout the period of engu~

iry, while 48 Villages selected for the study of

-availability of milk were selected afresh duringr
eath seaso Inlallll92~cemmercial producer
households, four in each village)'were eelected
for cost study and 22 producer households per

village for availability study in each season.

The items of information collected were parti-
culars regarding individual animals in the stall,

.production and utilization of milk, quantity and

composition of feeds giVen to animals procurement
of cattle fceds, etc. The data on milk yield of

animals and quantities of feeds fed to them on the

day of visit were collected by actual/Weighment and

other information such as details of paid and family
‘

labour, captial investment recurring expenditure,
etc., through careful observation and en uir

from each stall. After;the completion 0? de¥ailed
enquiry in February, 1972 data on prices of feeds
and fodders, labour wage rates, etc. were to be *

collected for a period of two years from these

Villages to build an appropriate index of cost of

production of milk.
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Thetsamplinghdesign'adopted
was stratified multip

'sta e random sampling ffirfiseleciipp of sampling units.

Varieus components of'dostéperwmiléhmanimal
as well as

s

,per Kildgram of milk were obtained to estimate the cost

dfyfirdduction.
'

y,

'

',
-

,.

_

".
>57 In-Krishna Delta area,

ofla buffalo in milk was estimate

seaSOn,_ 0, Kg. in winter and 2.2 Kg. in summer

,

'

;' .

v‘bout'l.2 Kg. of milk per day in each

“of rainy.and winter seasons and.about one Kg. per day in

‘

Summer eeaSOn.'
The net cost of production of buffalo

‘~
N

milk was estimated to be Rs.l.04 per Kilogram including

a mvfamily labour and 852pai5e per Krlbgram exCluding it.

"Feed 60st was the major Component of cost accounting.for

abeut 70 per cent cf the gross cost of production.
The«

ket rate.per Kilogram of buffalo milk was 90

'daily milk yield
in rainy

season a

the average

d to be 2.l Kg.

’

‘averaae mar

paise o
>

v e: _C. T

1‘ \
.

.

Data from Dhulia region,.Maharashtra pertaining

to the availability study were analysed, The average

daily milk yield 0
in milk was estimated to

be 3.3 Kg. in summer, 3.l Kg. in rainy and 4.2 Kg. in

winter season. The estimates of milk yield per day

for a cow in milk were on Kg. in each of summer and rainy

seasons_and l.l Kg. in winter season.

'

( K.C. Rautgand Shivtar Singh )
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3‘6“ - Index of cast of production of milk

The object of the project was to build up an appro-

index of cost of production
of milk in selected

areas through collection of relevant data on prices 0

feeds and fodders, labour wage rates, etc. This would

in the cost of

indicate a relative increase or decrease

production of milk in areas of Operation as compared 0

the estimates obtained in large scale enquiries.

the cost of produc-

priate

ur ose of estimating
V

_

For the p .

tion of milk, 24_villages were selected in each of the

sub—urbanjand_rural
areas of-Tamil Nadu and West Bengal.

All these selected villages were visited by the super-

‘ d rural areas) once in

._ visors (fine each in sUbeurban an

'

’

'tion of relevant data. Cut of the

’

each”season¢

W

remaining yill‘
the sub—urban and rural areas?

16_additiofial villages were selected at random in each ;

ollection of data. In each 0f the villages

household informa-‘

season for c .

selected earlier
for detailed enquiry,

.

all the four heuseholds which had £~

tion was Collected from

beeneselepted earlier and from four more households
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(commerical households) in each village. All the

relevant information pertaining to the villages

and market rates was collected from the additional

villages. In case ofurban area household information

was collected by the supervisors in each season'frdn

all the 54 selected stalls and from léO freshly

selected commercial stalls .9.

‘v

The items of information collected were prices

of feeds and fodders, local wage rates of permanent

and Casual labour; prices of animals sold and

purchased,.market rates of milk and milk products,

composition of milch stock in the selected houshold

and the relevant information on the extent of

fodder cultivation, etc. Similar data were also

collected in 60 clusters of three villages each

in the milk collection areas of D.M.S. where large

scale enquiry to study the impact of milk supply

schemes on rural economy was carried out."

- During the year under report, field work

was completed in Tamil Nadu and D.M.S. milk

collection area., x
,

.

Utilizing the quantities of different

constituents of feeds and fodderé f3?
to the

animals, the aVerage milk yield as ‘stimated from‘

detailed enquiry and the prevailing.market rates

-of these feeds and fodders, the feedxcost per

‘kilogram of milk was calculated, Similarl_, the

..gquantum of labour put in for maintenance 0‘ mile

‘

animals, the milk yield for milch animals at the time

5f detailed enquiry and the prevailing wage rates

were utiliSed to work out the labour cost per kilo-

gram of milk. Assuming that the ratio of feed

cost, labour cost, etc. to‘the gross cost remained

the same, the cost of production per kilogram of”

milk was calculated.
'

a

”

During the period under report the cost of

production oftmilk was worked out separately for cow

and buffalo milk for West Bengal and Iamil Nadu

- for the year 1970-71.

(a) 'west>§eggal
'In Calcutta city the net cost of production

per.kilogram of milk including unpaid labour was

calculated as Rs.l.57 for cow milk and 35.1.75 for

buffalo milk during 1970a7l as against 81 paise

and-92 paise-for cow milk and buffalo milk

I
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respectively during l960—62 when large scale enquiry was

carried out. The respective indices were 194 for cow ,3

milk and lQO for buffalo milk taking l960-62 as base perimh;

‘

The market rates of cow milk and buffalo milk were
~

- ’fi

Rs.l.62 and 35.2.05 during l970-7l..

’

In rural area (Chandernagar Subdivision) the net

cost of production per kilogram of Cow milk including

unpaid labour was calculated as-Rs.l.l5 during 1970-7l

as against 66-paise during l960-62. ~The index of cost

of production of milk during 1970—7l Was l74rtakingr
,

l960-62 as base period. The prevailing market rate of

cow milk was Rs.l.l3 paise during 1970,71,
-

(b) W-

In the City of Madras, the net cost of production

per kilogram of milk including unpaid labour was

'

calculated as Rs.l.l8 both for cow milk and buffalo milk

during l970-7l as against 59 and 58 paise during 1957-59

when large scale enquiry was taken up. The reSpective , 1

indices were 203 and 208_respectively taking 1957—59 as
=

base period. The prevailing market rates for cow milk

and buffalo milk during l970-7l were Rs.l.27 and Rs.l.40

_respectively.

In'thfi rural area (Gudiyatham taluk), the net cost

of_production per kilogram of cow milk and buffalo milk

including unpaid labour were calculated-as 84 paise and

lOO aise,respectivel
during l970g7l as against 48 paise

«9

and paise during l957-59. The indices of cost of

roduction were worked out to be 175 and 192 during ,.

1970—7l taking 1957—59 as base period. The market rates 9

for cow milk and buffalo milk during l970-7l were 68 paisef-

and 75 paise respectively.

( K.C. Raut and H.B. Choudhry )

3.7 §tudy of the impact of milk surely scheme§_on
rural economy in milk collection areas. _ ;'

cheme was to develOp a suitable

methodology for studying the impact of milk supply_

schemes on rural economy in milk collection areas. This

involved specifically the assessment of changes that

were likely to accrue as a reSUlt of assured market and

tuaranteed price of milk in respect of the following:-

€i) milk production in the area and its cost; ii

economics of productiOn of selected fodder and other

cr0ps; and (iii) employment due to milk production, its

handling and fodder productions. An attempt was also

The object of the s
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'for D.M.S. area except that in this area the

$51—

bo be made for assessment of overall income both
~of milk producers and non-producers.

Bench mark surveys were carried out in the

milk shed areas (Meerut..Bulandshahar and Gurgaon)
of Delhi Milk Scheme during l966-67 and in the-’
milk-shed areas of Dudhsagar Dairy, Mehsana“

(Gujarat) during 1967-68. Data on various aspects
‘

such as milk production and its utilization,'qUan-

tity and composition of feeds given to animals

change in number of milch stock, breedfahd age

composition of animals, main and subsidiary
‘”’

; occupations of householders, cropping patterndicost
of production of {odder and other alternative crops,
return from various crops, income«fn3m dairying,
fodder production and other sources were cellected

from a representative sample of households selected

at random.
'

'

-

. The repeat survey in the milk collection areas

of D.M.5. was initiated in.Gurgaon antheerut
\

districts.
'

'

For the survey in D.M.S. area a stratified

two stage,.random sampling design.was used. The

three districts of Meerut, Bullandshahar and

Gurgaon from.where milk was beine‘eollected for-

D.M.S. constituted the three difierent strata with

clusters of villages within each stratum as the

first stage units and households within a cluSter

as the second stage units. :Thewvillages in each

stratum were divided into two groups; those
‘

supplying milk to organised milk schemes and those

which did not supply milk to any organised milk

scheme. In all, 90 clusters of three villages
each within a radius of 5 kilometers from one ano—

ther - 60 clUsters‘from the supplying.areas and 30

from the non-sUpplyrng areas were selected at random.

The allocatiOn of the'éO supplying clusters among

strata was made roughly in prOportion to the

quantum of milk collected from.each stratum. Cf

the 30 non-supplying clusters, 12 were allocated

to Gurgaon district and 9 each to the other two 5

districts. With the help of the sampling fram ‘

obtained through enumeration of the householdsz. -

representing various categories of milk producers
was selected in each cluster.“

‘

,

_ The design for the bench-mark surVey in the

rural milk collection areas of Qudhsagar Dairy,
Mehsana was quite similar to the one adopted

groups of contiguous talukas constituted the
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different strata and in all 60 clusters of villages were

’selected.

'

'

f The data on milk yield of individual animals and

feed.given to them were recorded by actual weighment and

1

other information such as extent of labour prices of

1 feeds and fodders,-inputs for cultivation of crops etc.

l - ”‘by caref l énquiry and observation.

; To,
During the year under repOrt, the final report

3 pertaining to the bench-mark survey conducted in the

I
r_

milk-shed areas of Delhi Milk Scheme was under prepara—

,

tibn. In addition, studies on employment pattern and

‘

gross annual income in milk producer and non-producer

families were carried out.
'

‘

‘

,

- Ch an average a family consisted of seven persons,

i
'

four adults and three children (below 14 years of age .

l . 'One.out of three persons in a family was a worker and

one out of five was a helper,who assisted in the family

occupation on a part—time basis. Nonhmilk producing

families h’d a comparatively larger proportion of workers

and less of helpers.

, Of the total number of workers in commercial

households, 40 to 50 per cent were engagedOin agriCUlture,

20 percent in milk production and the remaining in other

,votations. .In private milk producer households, as

many as 80 to 90 per cent of the workers had agriculture

as their main occupation. In non-milk producing

households, however, field labour accounted for 40 to

>50 per cent of the working force, followed by skilled*

. labour (20 to 25 percent) Artisan work and service

were the next two vocations, each accounting for about

10 to 12 percent of the working force.

. tit was estimated that the average annual income i

of a commercial milk producing family in the supplying 5

.

area, s.4000. The correspondin figures for a private[. was:

1' milk producer family in the supp ying and non-supplyingorde;

areas were Rs.6600 and Rs.64OO reapectively. In a
38-4;

non-milk producer family the average annual income was thatr;

Rs.l3OO in the supplying area and as.960 in the non-
/ non;1

supplying area. a

\‘
g

.

Among the various sources of income in commercial

milk-producer families, agriculture and dairying ‘;

constituted the two major vacations Contributing as much “Q;

as 48 and 42 percent of the total inCOme reSpectively
’

' in the supplying area and 37 and 44 percent respectively

in the non~supplying area. The corresponding figures

for private milk producer families were about 60 and 32

Per-cent'TQSPeCtivelY
in both the areas.. For non-milk
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producer families the major soUrce of income was
from agricultUre labour and skilled labour accoun—
ting as much as 63 percent of the total income
in the supplying area and 74 percent in the non-

supplying area.
-

The statistical analysis ofrthe bench-
mark data from rural milk collection areas of
Dudhsagar Dairy, Mehsana remained in progress
during the year under report.

( J,P. Jain, K.C¢ Raut, B.C. Saxena, and
ELR 5 Singh

3‘8 Pilot survey fOr estimating area of
grazing land and its utilization.

The objective of the survey was to evolve
a suitable sampling technique for objective
estimation with a reasonable degree of precisionof (i) the area of grazing land, (ii) the averageyield per unit of grazing area in different
seasons, (iii) the composition of grazing avail-able and its chemical contents in each season and(iv) to obtain information on grazing practices

'

followed in utilizing the grazing area available.

..The field work of the survey was carried out'in Jhansi district of Uttar Pradesh during the
year 1969-70. The details of land utilization

.statistics, grazin areas and livestoCk populationin the selected villages were recorded frbm the ‘,khasra registers maintained by patwaries; Otherdetails regarding the land actually used for grazingunder different categories of land utilization werealso recorded. Besides this, the grazing area as
recorded by patwari was verified and recorded.
Complete enumeration oflivestock in the selected
villages was also conducted, and the schedule-s
pertaining to grazing practices followed in
utilizing the grazing areas of the villages were
filled every month. Particulars regarding yield of
grass from one square meter cuts were recorded everymonth. The grass samples were collected,
botanically classified and then analysed for
determining their chemical contents. Data on

/«
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and those on

nd winter seasons,
i

9 area pertaining
to 40 villages

over rainy a

for 1600 cuts spread

analysed.
m sampling

. A stratified
rando

imatin’ grazing area. Iehsils
in a

p
form strata with roughly equ

'

The villages
within each stratum we _

t with probability
pro

‘

in the village.

'

.

ee stage'

’

mean yield per'

ng with replacement
with varying probability

was

first stage unit, grazing
area within

nd cuts within grazing

grazin
yield
were

uéed for
a

'

t were grou—

p lation;

Sampli_
used With village as,

stage unit a

a village
as second

areas
as third stage unitsr

.

The estimates
of the mean grazing

area per village

for the rainy season and winter season
worked but to be _

g

12l.42 hectares and 83.47 hectares respectivel
'

’ %

percent
as standard error.

.

. ':
'V ,

'

9

mate of mean y n rainy and r

i

/ The esti

square
metre cu '

winter se
e 62 gms and

wher .

~ two sea

y tively.
The standard erro

Grass samples
collected during

ey were

analysed for their
'cal contents.

Nitrogen
free 1

:3

extract, cruds fibre,
h, crude protein

and '9ther ex- :

tract contained in mple were about 53, 28, ll, 6 and
5

Qapercentvrespectively.
Ihe draft of the final'report

Was prepared
during

riod under report and incorporating-the
suggestions

l.,'Jhansi.

'

the pe_
V

ed' from IoeoFo o“

'receiv

-e'

( U.G. Nadkarni, K.C._Raut, B;C. Saxena,

of I.G.F.R.l,_Jhansi.
~/ 5 P.R.-Sreenat

he cost of poultry
and egg

Z

5
.

\

3.9 Eilot Survey to study t

produgtion,
.

‘

The objeCtives
of the survey were (a) to evolve'

‘~a suitable methodology
for estimation

of cost of poultry

and egg production
under commerical management

conditions;

,—
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which involved (1) estimation of cost of production

of table and hatching type eggs, cost of rearing

birds upto various ages covering from day old to

adult stage and cost of maintenance of layers and

cocks with a reasonable degree of precision and

(ii) estimation of various components of cost and

their variation_both in monetary terms'and*in terms

of physical quantities;_(b) to secure information

on factors helping in lowering the cost; (c) to

_

secure information on prices of eggs and birds at

various stages of marketing from producer to

consumer so as to study the price spread, and

(d) to investigate the methodology of building an

index ofcost of poultry and egg production.

The_pilot studies were taken up in two areas,

namely)'(i) Dasuya , Tanda area of Hoshiarpur

district of Punjab State and'Cii) Delhi and

surrounding Villages. The field work in each

area was to run for a period of two years and three

months including the training of field staff.

A.complete enumeration of existing poultry farms

.

in the selected areas was under-taken to obtain

‘the sampling frame as well as the maintenance and

rearing practices followed. On the basis of this

frame, about l30 commercial farms taking into

consideration the flock size in terms of layers,

sexed and unsexed birds and operational feasibility

wererselected for recording detailed information

at weekly intervals through personal visits over

a period of two years. .The field work in Dasuya -
_

Tanda area was taken up in April 1967, while in Delhi

and surrounding villages, the field work was taken

Up in
January,

l969. In order to study the relative

changes in t 6 cost of production of poultry.and

egg under commercial management conditions from

year to'year, collection of information like

priCes of feeds wage rates, etc., from the same

set of poultry arms, besides commercial establish-

ments dealing with the sale of poultry feeds, was

also taken-up during October, 1969 and it was

continued upto October, 1971.

Keeping in view the objectives of the survey,

- cost accounting approach Was followed. The total

cost included the cost on feed, labour (both hired

and family labour), management, expenditure/
investment on assets and equipment and miscellaneous

expenditure. Data on income through the sale of

birds and eggs, etc., was being obtained to work

out the net cost of production.' Having obtained



. Ithe cost of maintenance of layers, the cost of

production Of table and hatching.type eggs, and cost of

'rearing day old chicks to adult stage could be eStimated.

.During the year under report, the data on labour 5

‘and feed from Dasuya and Tanda regions were processed ;

separately to get average quantity of-feed consumed by

male birds, layers, chicks and young birds of different

age groups (upto 12 weeks, l3 to 16 Weeks, l7-20 weeks
'

and 21 to 24 weeks); The cost of feed estimated from

these averages per bird per day was 2 paise for a chick,

4 paise for young
bird upto l6 weeks; 5 paise fer oung .

bird over
l6 wee s; The feed cost in case of an a ult 'i

male‘bird per day was found to be 4 paise while in case

‘

of a layer it was about 5 paise. ~Prom the analysis of

unpaid labour hours, it was observed that a member of

the family Spent 8 to 10 hours in different types of

oultry and non-poultry work. Time spent in different

, ‘types of labour was analysed. According to prevailing

wage rates the wages per family labour varied from 2 to

4 rupees.
,

,

( B.Maruti Ram, u.e.-Nadkarni, and L.B.s. Soma.
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»_3.lO -§tatistical study of feed- milk relationship in

tbgyines

>_

The object of they ‘

runs to Estimate the

relationship between inta e of nutrients and milk produ-

”ction and to study the level of nutrients required for

milk production. ‘The data pertaing to animal nutrition 7

g: collected under the coordinatedrscheme
' crossbreeding in

"- hilly and heavy rain fed areas 2"'we e utilised for the

The data to were processed work out the nutrient

in—takes, namely, digestible crude protein (D.C.P.) and _

total digestible nutrients (I.D.N.). Production function*fl

analysis relating milk yield to the nutrients in-take Z

and estimation‘of
nutrient requirements were undertaken.

The data were critically examined, stratified accoT;

ding to area,*per-centage
of foreign blend, Order of a

location and 5 age of_location'and were then processed.

Detailed studies were undertaken on data pertaining to. '

5 Jerrey cross-bred cows from Visakhapatnam andiVikasnaga f

,Linear, quadratic and Cobb - Douglas functions were
‘

i

fitted relating milk yield to the nutrient in take.

Broadly,-the quadratic functions gave better fits and in



- 36 -

~

_

-

O... o to. --O-~-' ~

these.cases the multiple corredation coefficient

‘ranged froms0,65_to 0.85. .The equations were fur-

.thertexamined with a view to Working out the

nutrient requirements for milk production;

3.11:“
‘Sampling from fleeces for the study of'

W

The objective, f the project was to
standardise the procedure of sampling'fcr assessing

wool qdality of a single fleece as well as that pf
fleeces from a group of sheep so as to previde a

basis for all scientific-studies on fleece quality.

The data on quality characters,fivii;, fibre

length, staple length,~crimps per cm., fibre

, diameter and medUllation percentage obtained from

composite samples on 22 ewes of Ghokla breed and

24 ewes breed of Polworth x Rampur Bushair crosses

and the data on regional wool yield per sheep on
‘

_

24 ewes of Polworth x_Rampur Bushair crosses
'

‘30.“. cos»
.

"f

- ,y

"
A4

T -ur . c .‘ were received.
from the Central Sheep & Wool Research

InstitUtelgAvikanagar (Rajasthan). The data on various wo

quality attributes obtained-from regional and ‘

composite samples on 22 ewes of chokla breed and_ .Eg
*

24 ewes of Polworth x Rampur Bushair crosses were
‘1.»

.

=utilised for the study;

The data oanuagityscharacters obtained from.
regidnal samples were analysed by analysis of vari-

ance technique for studying the variation in wool

quality between different regionst
between sheep .g

and their interaction. The ata obtained from

compositetsamples by three methods were analysed
for studying between

sheefi variation.. Since the

data pertained to heirarc ial'classszicationE
respective components of variation were obtained

by solving the equatidns between expected values

of variances and their actual estimates. Since

as reported earlier the use of weighting factors,
‘viz., number of cuts and number of fibres per region
did not reveal any change in the picture as indica~

ted by different means of each character only the

estimates using wool yield as weighting factor were

obtained.
'

r, g 432 it Q: as: twin



The statistical analysis of the d‘staple length, crimps per.cm. and fleece4 - teeth ewes Chokla breed from regional samples and onfibre diameter and medullation percentage of Chokla andPolworth x

Rampur Bushair crosses from-regional andcomposite samp es was completed.

ata on fibre length.
density of 2 and

‘

all the characters andrbreedquuobe significant in each age«group.of variation in all characters was found to be significantin each age group of Chokla breed'and only in medullationpercentage in 2qteethwage group of PolworthBushair Crosses., In the Composite '

between sheep variation in fibre di
cant in 4 - teeth age group of both

,

a
, medullation percentage in each age group of Ghokla breedwhile in other cases it was significant only in twocomposite sampling methods.

ted above were found to
'Sheep x region component

k‘haiafihfifiw.‘ '

. .

(eU.G. Nadkarni and T.B. Jain )
8.12 ..Matigna;‘index of a-nimal experiments

'

N The objective of the projeCt was preparation ofcompendla of the results of all the experiments on
_

animals carried out in the country.

V-_-.v:':v-E'v‘_*“‘i“.‘i€"=:-

(Izatnagar), and 73 experiments on Animal Nutrition and- 13 on PhysiOlogy carried out durin 1960-70 at U.P.'.College of Veterinary Science and gnimal Husbandry Wereutilized for the study. In addition,ments on-Animal Nutrition and 3 on An
carried out during 1960-70 at N.D.R.I

data on 36 experi-
imal Physiology
. (Karnal) and

_

V covari-
ysis were also made for

a

e results obtained '

Tr-‘
Va

ance techniques. Reg‘ression anal
growth and requirement studies. Th
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were then categorised and put in the apprOpriate :2:
format for inclusion in the compendium.

The work relating to the classification of ;;

results of 275 experiments pertaining to Animal 2

Nutrition carried out during the period 1945-65 at -

9’

I.V.R.I3 and putting
the same in de51red format

for incorporating t em in compendium was completed.

The work of preparation
of compendium comprising‘

these experimen al results was being completed.

Analysis of data on 25 experiments pertaining to

Animal Nutrition of U.P. College of Veterinary
; Science and Animal Husbandry was also completed.

The work of Collection of data from I.V.R.I.

(Izatnagar) for the period 1965-70 was started and

data on about 70 experiments (50 from Animal

Nutrition and 20 from Animal Physiology) had already

been collected, Further collection work at I.V,R.I.
and the statistical analysis of the collected data

was continued.
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( A.Dey, T,Jacob. T.B. Jain and S.N. Bajpai )

3.;3 EiIQt studies £9; estimation of birth

and death rates in ovines for preparation

OE Iiie anIes
wmmummumuHuuuHumhmmmuuu‘
H

‘

/

The objective of.the scheme was to estimate

agespecific fertility‘and mortality rates among ca.

ttle and buffaloes with a view to constructing life

'tables for the purpose of projection of bovine -

population.

I

It was proposed_to collect information on

the number of animals in different age groups,

number of calves_born, number of migrants, etc.

'through sample surveys. The work of collection of

relevant data was proposed to be taken up within

the I.C.D. areas and fringe areas of Vijayawada in

the first instance. The age returns by single year

of age were to be corrected for systematic bias and

smoothing. Age specific fertility and mortality
rates were to be estimated. It was also proposed
to make an attempt to study the problem of migration
among bovines.

The field work for the scheme was yet to

tarts '

gsmewtan‘

( T.Jacob,and M.L. Choudhry ) ‘MH
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l‘*@nd (iv) to Collect reliable data c0nCerning

,by their acreage, number of orChards and fruit
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4

SAMPLE SURVEY INVESTIGATIONS

‘>_

Sample airvey investigations undertaken by

the Institute aim at evolving suitable sample

sUrvey techniques and demonstrating their feasibi-

lity in collecting-information relating to a wide

variety of fields in agriculture and animal

husbandry. The investigations which were in

progress during the year under report are briefly

described in the following paragraphs.- The names

of the principal inVestigator and his associate or

associates are given in brackets at the end of the

description.

4.1:

,

Pilot sample survey for developing a

a sampling technique for estimation of

production of fresh fruits.

The objectives of the survey were (i) to

study the technical and organizational problems

associated with the cond ct of large scale sample

surveys on fruit crops, ‘ii) to obtain reliable

estimates of acreage under major fruit crops as

well as total acreage under all fruits, (iii) toy

obtain reliable estimates of yield_rates and total

\production of major fruit crops grown in the region,

MW

hHH

\

mmmrlunmylml
m

manurial and cultivation practices of major fruits

and incidence of pests and diseases on these

crops 0

The field Work of the survey was to be

carried out for 18 months ianamil Nadu. During‘

the period under report, the field assistants and

empervisory staff were in arted thorough training

in all aspects of the field work by an officer

of the Institute. The data which was being

collected
in the surve might be classified as

(a extent of cultivat on of fruits as indicated

trees under different categories, (b5 yield of

selected fruit trees according to variety both in‘

terms of weight and count of fruits during the

entire harvesting season (This was collected for

major fruits under study» viz. mange, bananag

citrus and grapes) and (c) cultivation practices

Of major fruits such as spacing, method of
‘

planting, manuring and other cultural Operations,

aw



incidence of pests and diseases; etc.

. The sampling technique adapted for the survey

was stratified two phase multistage random sampling\
; “design with tehsils or groups of tehsils as strata,

‘*‘villages as primary units of sam ling and clusters of

trees as ultimate units of sampling. Stratification»

was carried out as per_size classification (area under

different types of fruit crops) and pattern of culti-
, vation of'fruitsi The Units under different stages of

sampling were selected according to appropriate
'

,probability procedures.
'

,

-

\

Field Work of the survey was still in progress.

( A.H. Manwani, K.R. RajagOpalak
char and A.K. Sriyastava

432% ~ Pilot sample survey for developing sampling
'

‘

technique for estimation of production of

vegetables.

- r

a
_The objectives of the survey were (i) to examine

the feasibility of estimating the area, yield rate and

éproduction-of different vegetables through random

sampling technique and (2)-tQ collect reliable data

‘nlmanurial and cultivation practices of important

,vegetable crops.
“

‘ ~.During the period under report, the initial

steps_viz; finaliSation of proformae, instructions to'

the field staff§and drawing a suitable.5ample plan
for the selection of villages for taking up the field

work under the survey were completed. Training was

imparted to the field staff for carrying Out the

the sample survey. A sample of 181 villages was

selected in Bangalore District_of Mysore State. The
'

data'which were being collected in the surVey might

. be classified as'(iO enumeration.of all fields

.growing vegetables in the selected villages for the

'purpose of estimation of area under vegetables, (ii)

yield data collected from crop-cUtting_plot510n major

»-vegetables grewn in the region-viz. cabbage, tomato,

brinjal, beans, lady's.finger, cucumber and root

cropS‘e.gt pdtato, Carrotg'sweet'potato, etc. and

(iii) cultivation practices of vegetables grown in

the selected fields.
-
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The sampling technique adepted in the

survey was one of multi-strge stratified random

sampling with taluks in_thC district as strata.,

Crop-cutting experiments were conducted for
'

studying the production and average yield of

important vegetable crops.
-

~

.

Field work of the survey was in progress.,

([P\.: o» Manwani 1nd (kgK.

rSrivastava). s

4.3: Sample surveys for the assessment

of high yielding varieties programme..'

The objective of the~surveys was to

collect through assessment surve s based on

random sampling technique reliab e data on

(i) the spread of the high yielding varieties

of paddy, wheat, maize, jowar and bajra, (ii

the yield rates of the high yielding varieties

of the above crops and comparative estimates

of the yield rates of the locally common

varieties, and (iii) the extent of adoption

of the associated improved practices such as

rfertilizer application, plant protection

measures etc. recommended to the cultivators

and-their effects on the yield rates under

cultivator‘s,eonditions.

During. the year under report, data

pertaining to CrOp-cutting experiments and

A.A‘E. enquiry for kharif, 1970—71, were

received from the States of lndhra Pradesh,

Assam, Gujarat, Haryana, Tamil Nadu, Maharash-

tra, Mysore, Orissa, Punjab, Uttar Pradesh

‘and Rajasthan. For Rabi, 1970—7l,'crop-cutting

schedules and A.A.E. schedules were received

from the States of Gujarat, Haryana, Maharashtra,

Mysore, Punjab, Uttar Pradesh and Bajasthan.

The entire data were collected through question—

naire by the field staff at the'state level.

The data were cOded at the state—leVel and

received at the I.A.R.S., where.a sample check

of the filled-in schedules was made and the

data computerised for the desired results. For

the purpose
of analysis the estimation procedure
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as

available fer the multi—stage sampling designs was used.

During the year under report, Crop-cutting schedu-

les received from the States of Assam, Gujarat, Haryana,

Maharashtra, Mysore; Orissa, Punjab, Rajasthan, and

Uttar Pradesh for kharif 1970—71 were analysed. The

salient results achieved were as below:

(i) Assam:_IR-8, the high yielding variety of rice

adOpted by a majority of the cultivatOrs, yielded on an

average 32 Q/ha against a mean yield of 19 Q/ha for the

lOCal variety. Nearly 75% of the fields under high

yielding varieties were benefitted by the application of

chemical fertilizers. '.

(ii) Gu'arat: HB—l, the hybrid variety of bajra

"adopted b a m jority of the Cultivators yielded on an

average 2 .49 Q/ha against an average yield of 13.41 Q/ha

fer the local variety. Nearly 50% of the fields growing

high yielding varieties of bajra were benefited by the

application of chemical fertilizer.

(iii) Ha ana: IR-8, variety of rice tried in

Ambala district yielded on an average 28 Q/ha which was

nearly 67% more than the yield of the local variety.- The

hybrids and composite varieties of maize in Ambala dis-

trict yielded around 29 Q/ha against an average of 20 5/

ha for the local variety. In Hissar and Rohtak districts.

the mean yield obtained for hybrid bajra was around

17 Q/ha giving there- an increase of about 75% in

yield as compared to t e local common variety. Almost

all the fields under high yielding varieties of rice and

'maize received the benefit of fertilizer application,

Niile in case of bajra, 75% of the fields received this

here-fit.
‘

'

.(iv) Maharashtra: CSH-l, the most popular variety_

of hybrid jOWar, gave an average yield of 12.86 Q/ha agai

an average yield of 3.48 Q/ha for the local variety,

giving thereby an increase of about 269% over the local

variety. HB-i, the hybrid variety of bajra adopted by a

majority of the farmers, gave an average yield of 11.47

_Q/ha against an average yield of 6.95 Q/ha for the local

variety.
'

’

IR-8, the most popular Variety of rice grown in

Nagpur district, gave an average yield of 25.26 Q/ha

against an average yield of 16.50 Q/ha for the local

variety. All the fields under high yielding varieties

of rice received the benefit of fertilizer application
'

while in case of jowar and bajra the percentage of fields

receiving this benefit was 87% and 67% respectively.
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(v) Mysore: IR-8, the most popular variety
of rice, gave an average yield of 33.31 Q/ha against
an average yield of 23.20 Q/ha for the local variety
although the highest average yield of 37.19 Q/ha
was observed in case of a new variety Manila. CSH-l,
the hybrid jowar adopted by almost every cultivator;
gave an average yield of 31 Q/ha against an average
yield of 14.19 Q/ha for the local variety giving
thereby an increase of ll9% over the local variety.
Decean hybrid variety of hybrid maize was adopted by
all the cultivators in Belgaum district, which gave
an average yield of 33.55 Q/ha against an average

yield of 22.38 Q/ha fer the local variety. It was

interesting to note that all thefarmers growing the.
high yielding variety of maize applied chemical
fertilizers to their fields, while in case of paddy
and jowar, the percentage_of fields receiving this
benefit Was 96% and 76% respectively.

(vi) Orissa; As in other 3tates, the most

popular Variety of rice was IR-8. It yielded on an

average 23 Q/ha in Cuttack and 28 Q/ha in Ganjam
'

district. These yield rates were respectively
about 60% and 50% more than that of the locally
common variety.‘ However in Eolangir district, the

response of the high yieiding varieties of rice was

not satisfactory. In the districts of Cuttack and

Ganjam, nearly 85% of the fields received the
benefit of fertilizer application, whereas in
Bolangir this percentage stood at 60.

v (vii) Punjab: The mean yield obtained for
the IR—8 variety of rice varied marginally around;
31 Q/ha in all the feur districts studied. This
yield rate exceeded the yield rate of the indigen-
ous varieties by about 60%. The hybrids of bajra
in the districts of Ferozepur and Sangrur yielded
about 16 and 15 Q/ha respectively as against 10 Q/ha

-

for the corresponding local variety.r The average
for the hybrids and composite varieties of maize
varied from 21 to 27 Q/ha in the different districts
studied. The percentage increase in the yield rate
of these over the local variet was ma imum in

Gurdaspur (67) and least in Ju lundur 32). More
than 90% of the fields under high yielding varietig
es of rice, bajra and maize received the benefit
of fertilizer application in all the districts
studied except in Sangrur where this percentage
was 75 for bajra. _

mmnnmmnnumnnnmmmmmmmmmmmunlumflnnmmmn'nltmmnmr
‘
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'40 in case of bajra.
~ ‘

u. was recorded for hybrid maize-2 which was also grown

_

variety of rice; gave the highest average yield of

’ details such as sampling design, method of field work,

‘

mation of egg production and study of_certain poultry

‘were_analysed for the study. Ratio method of estimation

'was adopted fOr estimating the average yield of egg

7
l

'
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(viii) Rajagthan:- IR—B, the high yielding variety

rice adopted by a majority of the ‘CUlti"“tOrS in Kota'

district, gave an aver:ge yield of 36.l4 Q/ha against an

average yield of 26.88 Q/ha for the local variety. The

hybrid varieties of maize grown in the State Were Ganga-5

and Ganga Safed—2, wiich gave an average yield of 25.:0 a 25

Q/ha respectively against an average yield of l9.6 Q/ha

of the local variety. CSHbl, the most popular variety of

bybrid jowar in Chittorgarh, gave an average yield of

14.40 Q/ha against an average yield of 11.01 Q/ha for the

local variety. Hybrid—l, the c0mmon_variety of hybrid

bajra grown by the cultivators in Jaipur district, gave

an average yield of 18.81 Q/ha against_l2.63 q/ha for
‘

the 10cal variety. All the farmers growing high ielding

variety of rice.applied chemical fertilizers to t eir

fields while the percentage of fields receiving this

benefit was 75 in case of maize, 50 in case:of jowar and

(ix) Uttar Pradesha hybrid maizeu5, although the

most popular variety of maize, gave an average yield of

26.69 Q/ha while the highest average yield of 27.06 Q/ha

extensively. The corresponding local average yield stood

at 18.33 Q/ha. IIR-S, the most pOpular high yielding

34.41 Q/ha against an average yield of 20.70 Q/ha for

the local variety. Nearly 90% of the fields under high

yielding varieties of maize and rice were benefited by

the application of chemical fertilizers.

(M. RajagOpaIah,iA;K. Banerjee,

P.C. Mehrotra and 5.8. Gupta

4.4:; ‘Preparation of a monograph on the methodology

for the.estimation of egg prOduction and study

of certain poultry practices.
'

The objective of the project was to give the

schedules, type of information to be collected; in regard.

to the technique and methodology to be adOpted for estir

practices.‘ The data collected through pilot sample

surveys for estimation of egg produCtion and study of

poultry practices in a number of states in the past

per,laye as also the nUmber of.layers for different

areas. anges in the number of binds from season to
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season were utilised to correct the 1966 livestock
census figures of poultry layers soias to obtain
estimates pertaining to the whole year rather than
to the reference date for the livestock census.

Extrapofnlation was done for obtaining the estima-
tes of egg production for certain areas where

surveys were not conducted and including these,
allLIndia estimates of egg production were worked
out for the yearfl9663 "

_

7 The total egg production in the country
during 1966 was estimated at 470i million eggs of

Which 3499 millions was the contribution from the
non-exotic hens and the remaining from other

categories of poultry layers such as exotic hens,
ducks. geese and turkies. Per capita availability
of egginn the country was estimated at 8 eggs per
year. In individual States, however, the per
capita aVailability varied from 2 eggs per year

t0

19 eggs per year. The-per capita availability
was the highest in Kerala.

(B.B.P.S. Goel,- D.v.s. Rao and
VOVDRO Mur‘ty)

4.5: Pilot sample surveys for developing
an integrated technique for estimation
of principal livestock products and,
study of attendant animal husbandry
practices.

The Institute had conducted in the past
pilot sample sUrveys for developing suitable

sampling techniques for estimation of annual out»

put of principal livestock products, viz., milk,
wool, eggs and meat and for study of livestock
practices.' The data collected from sueh

surveyshad been used to develop teChniques for each 0

the individual products and such techniques were

now being used by the State Animal Husbandry
Pepartments for conduct of large scale surveys on

individual products and fer study of livestock
practices. It was felt that there was a need to

carry out further research to improve these

techniques and to evolve an integrated techniQUe
for studying simultaneously the annual output of
the livestock products in sueh a manner that
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while each year one prOduct would be studied with

sufficient accuracy, a simultaneous study of other

products would also be taken up fer providing

indices of changes in the production and the atten-

dant livestock practices from year to year. The

Institute had initiated pilot surveys during Fourth-

Plan period fOr developing such techniques. Under

this programme, investigations were initiated during

1969-70 in the Northern Region comprising Punjab,

Haryana and Himachal Pradesh. In this region, the

third round of programme which covered wool and

meat as the main products was in progress during

1971. Another investigation was commenced in) t

Andhra Pradesh of the Southern Region during October,

1971 and the field work of this investigation was in

progress.‘
1

*

.

The sampling design used under~the two investi-

-gations was one of multirstage stratified random

sampling with partial replacement of primary samplingt

units from season to season. Data on production of

each product and on livestock practices through appro:

priate measurement techniquesstpplemented by personal

enquiries under intensive supervision were collected

under these investigations. The investigation in each

area was spread over one full year for studying seasonal

fluctuations. With the help of thedata collected from

these surveys, the follOwing studies were initiated:-

, (i) Estimation of changes in production of

different products from season’to season

and year to year,
fi'

(ii) Study
of coefficients of correlation betWeen '

,

"

leve of prOduction in different seasons, and

"(iii) Study of optimum replacement fraction for

' different products.

(V.V.R. Murty ”J.S. Maini and

BIB P.S. Goei) '

I

i

4.6: Preparation of monograph on methodology

for estimation of meat production.

,

VThe objectives Of the prOject Were (i) to consoli--A

date the results oprilot sample surveys conducted in the 3

States of Tamil Nadu and Haryana for estimating meat in

production, and (ii) to give the‘exposition of the techniei



evolved in estimation of meat production in the

country.
’

" .

Pilot surveys were conducted on meat in

Tamil Nadu (1966-67) and Haryana (1968-69) which

provided data.on the number of animals.slaughtered

rivately. viz. in unregistered slaughter hOUses
‘

(butcher houses) and households and also inform-

mation on average production of meat per animal

from a sample of registered slaughter heuses in

.

each state. For the purpose of study, the livestock

covered in each State were sheep, goats, pigs, cattle i7

and buffaloes. These data together with those 5%

available on the number of animals slaughtered in

registered slaughter houses provided an estimate of

total meat production in the tract. Data were also

collected on the utilization of meat, disposal of

hides and skins, etc. A study was taken up from

these data to estimate the siZe of the sample

required for estimation of annual meat produotion

”in the tract with a fairly high precision. studies

_-on the practices of disposal of-hides and skins and

‘prices of meat were also taken-up.
EE
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(J.s. MAINI,V.V.R.MURTY
AND K.B. SINQH) WWWWWWWWWW

~~4573 Surveyxon cashewnut and spices crops.

§
The objective of the survey was to collect

by the method of random sampling information on the

extent of cultivation average yield per bearing

tree and varioUs cultivation practices of the cashew-

nut crOp in Tamil Nadu.

The Pilot sample survey on cashewnut was

started in Tamil Naduciuring the year 1968-69. It

was conducted over a period of two years in the
‘

form of two independent rounds of one year duration

each till August, 1970‘ The survey covered seventeen

- im ortant cashewnut growing taluks distributed in

five districts viz. Chingleput, South Arcot, Tri-

chirapalli, Thanjavur and Ramanathapuram. These

taluks'accounted for 93 percent of the area under

~cashewnut in the State. The estimatia of area

under cashewnut and total number of cashewnut trees

under various categories were obtained on a sample

of 227 villages during each year. The information

on manurial. cultivation ractices and incidence of

pests and diseases was collected from 150 randomly

\

mmmmmmmwmmmmwmmmmmmmmmmmm
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selected orchards, while the estimate of average yield.
'

per bearing tree Was obtained from a sample of 1350

selected trees in each year. The design/ado ted was

one of the stratified multistage random samp ing.

”Duringjthe year under report,! the data pertain-

ing to the extent of cUltivation, yield rate and

various cultivation practices etc. of CasheWnut cro

were analysed and the estimation prodedures availab-e

for multi—stage sampling design\Nere adepted for the

analysis of the data. The total number of cahsewnut

trees in the area covered by.the survey was estimated.

at 63.68 lakhs of which 87 percent were of bearing
1

category and 13 percent of non-bearing category. It

was observed that‘cashewnut crop was mostly grown in~

orchards. Only 0.12 percent of trees were estimated :

v

to be grown in stray fOrm.' It was estimated that 85,

percent o£ treeswwere grown in the reporting area

and the remaining 15 percent in the nonureporting

area. Even in non-reporting areas, the cashewnut was

reported'to be grown in orchards to a large extent.

’The distribution of trees by age indicated

that 54 percent of trees_were in the age group of 4

to 10 years, about 83 percent of trees being in the
7

age QIQUp of 4-30 years. Trees less than fouryear‘s‘g~*1
of age constituted about 16 percent of the tota 7f

number of trees.. Classification of trees by type ofé.‘

growth viz. erect and spreading and three broad }

classi£ications by colour of apples viz. yellow, red

and mixed. It was found that 90 percent of trees

were of Spreading type and the remaining lotpercent

of erect type. According to the classification Of“

cashewnut trees by 9010ur of apple; it was observed

that 53 percent of trees had apples of red colour_

0 and that 29 percent had apples of yellow colour; and.

the remaining trees had apples of mixed colour.
"

The“estimate'of average yield per_bearing tree

.was 1.26 kg. with a standard error 0f 13.49 percent

for.the year l968e69 and 1.18 kg;‘with a standard

error of 14.41 fiercent
for the year 1969—70. It was

observed that t e yield rate was of the same order

for trees grown in orchards or in stray'form.‘ The ;

results on the performance”of the different varieties
‘

indiCated that there Was variation_in the yield rates

of varieties. jThG average yield per beaning tree

was estimated at 1.24 kgr~for trees With red apples a

and 0.99 kg, for trees will yellow apples. ’The_yield,¢z

‘rate was mere for erect trees than for Spreading ones;;f

The total production 0f raw cashewnut for the area]
'=

Z_colour.of apple revealed that there are two types off}
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covered under the survey was estimated at 6507

metric tonnes with a standard error.of 20.13

percent for the year 1968-69 and 6547 metric tonnes

'

with a standard error of 23.21 percent during the
”

year 1969-70. The cultivation of cashewnut in the

State was confined to orchards. Among these orchards

as many as 97 percent\Nere pure orchards growing

cashewnut Only. It Was observed that about.65 per-

cent of the orchards were found to have less than

100 trees in them. About 30 percent of orchards

had trees ranging from 100 to 500. Large orchards

a

with more than 500 trees were also found but such

orchards formed only 5.4 percent of thevtotal number

of orchards. The prOportion of villages having

trees between 500 to 2500 was of the order of 25

percent and that of villages having more than 20,000'

trees was also 25 percent. It was seen that about

90 percent of trees came to bearing stage.betWeen_

the ages of four to five years.

The average spacing between two adjacent u

trees was estimated at 7.12 metres. The flowering

_

began in the month of December and lasted upto the

end of March. Maximum number of orchards started

flowering in the month of February.’ Peak time of

flowering was found in the month of March, about

71 percent of orchards attaining peak flowering in‘

that month. The harvesting of crop commenced in

the beginning of March and lasted upto the end of

May. Peak time of harvesting was reported in the

-month of April. In this month, about 751percent

of orchards were harvested. It was estimated that

on an average 16 pickings Were required to harvest

'the entire crop.

The crop was not reported to be irrigated in

the orchards as well as in areas where trees were

grown in stray form. Application of fertilizer as

well as manure to the crOp was also not observed in

_any of the orchards or survey numbers growing cashew-

nut in the samgle. Caihewnut
crop was reported to

be unaffected y the d sease in 98 percent of orchards-

In two perCent of orchards the crOp was affected by'

die-back disease. It was also reported that the
'

crOp was attacked by pests like leaf eatinchater—

pillarg stem—borer and aphids in 26 percent of

orchards. Preventive measures Were not reported

to be taken in any of the orchards affected by

-disease or pests.

'

'

r

-

(5'5! PILLAI AND J.N.GARG),

,J:
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4Q8. Pilot sample survey on turmeric crop:

_ The objective of the survey was to evolve a

suitable sampling technique for collection of reliable

.statistics such as extent of cultivatiOn, yield rate
5

and various cultivation practices adepted by the growers
”

of turmeriC'brop in Orissa State;

il- fThe pilot sample surgey was started in Phulbani
distriCt of Orissa State in July. 1969 and was completed _

by February, 1970. The survey covered the eleven impor—
f

.tant turmeric groWing Cemmunity DeVelOpment Blocks of theai

district. The estimate of area was based on a sample T
of 150 villages. The information on cultivation practice;
and estimate of average yield per hectare was obtained

'

‘"from a sample of 300 cultivatiors fields during the

year of the survey. The sampling design adopted for'

selecting sampling Units was one of~stratified multi.

stage random samplingo‘
“

,
I

During the year unddr reportg the data collected
‘

in the survey on turmeric crop in the district were

.analysed and the estimation procedure available for

multihstage sampling design was adapted for the analysis :

Of.the data. Three types of turmeric crop were reported ~

to be grown in the area depending on their duratiOns.
The crOp with one year duration was most,common and“
was grown in about 88 percent of the total area under
the crop. Since the crop was available for three-

“

,

durations, all the area sown witthhe crOp during any;u_sj
year was not harvested in the same year with the result ,;

that the area actually harvested in a year was lees.than
"

the total area-Under the crop. The average under the 3
crop.was estimated at 1818 hectares with a standard

error 0f 13.85rperbent. “The area actually harvested ,

in thetyear of the survey.was estimated at l74l.hectares :

with a standard error of 13.65.percent¢
‘ ‘

é

.

‘The average yield at the district level was

estimated at 190.66 quintals per hectare in terms of

raw rhizomes. ,
The dry ratio from raw rhizomes to dry

-

cured produce was worked out at l7;67 portent. The

yield rate_in terms of dry cured predece was of the

grder of'33;89 quintals per hectare, Total produotion
of dry cured turmeric was estimated at 5858'metric.,
tonnes for the area covered Under the survey.

'

.

m—muvmwwucm

Turmeric crep'was reported to be Sewn in the

; district_from April to'JUne; The preparation of land

9 . for sewing usually depended on the period of early
3 ‘ shower in the‘areaSs The sowing Operation was evenly
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spread
from April to Jude. On an aVerage four

p oughings were done though.it varied from plot to

plot. The frequency of ploughing ranged from one

ploughing in 2°2o per cent of fields to 3 ploughings
in 5.4 percent of fields; Planting materials were

usually sprouted.before plaf'lng season and there-

_fore, in almost all cases sprouted materials were

put in the beds. The crOp was seldom applied with

,manures or chemical fertilizeiso Before ploughingthe fields, the weeds and Wild growths-were c eared

and burnt and these normally served as the basis

manurial application. Sowing materials determined

the duration of the crop“ The practice o£_growing
long duration crops had been given up

and the-culti~

vators were more attracted to grow 5 ort duration

crOp. During the year of the survey9 it Was found

that out of the total estimated area of 1818 hec-

.tarcs under turmeric, only 12 percent was under
two and three year crops“ The crop was seldom

irrigated and was usually dependent on rain-fall.

It was reported that the crOp was free from the

incidence of pests and diseasesa

(5.5. PILLAI AND, J.N. ease)

4;9: Pilot sample survey for the study of

yield and cultivation practices of

mango and litchie

_
The pilot sample survey-for the study of

yield and cultivation practices of Mango and Litchi

in Muzaffarpur district of Bihar was launched in

1965. The survey was conducted for a period of 3

years in three independent reunds9 each of one year

duration. The objective of the survey was to ‘

evolve a suitable sampling technique for collecting
reliable data on extent, yield rates and cultivation

practices of Mango and Litchi in Muzaffarpur district

of Bihar to obtain data on these characters with

a reliable degree of precisiono

l”

was two phase stTas-fied multimstage random sampling.
The anchals were grouged int: three strata on the

basis of information supplied by the revenue

'

authoritieso Anchals were taken as primary stage

unitsfvilljgos the second stage units.and cluster

of trees as ultimate units of selection. The
.

primary units were selected by varying probability
without replacement in the.first and second rounds

'The sampling design adopted for the surve

a



'

whereas by varying prdbability with replacement in the
'

third round; The selection at the second stage was done

=by‘simple random sampling. .The selected villages at the
second stage were completely enumerated to record numbe

'of trees according to different fruit crops under bearing
and young categoriesa The studies of yield-and cultiva
tion practices were carried out in a submsample of

(villages in each anchal° The data for extent of cultiv,~
'tion of fruits was collected by completely enumerating tqf
trees in the selected villages. The data on average_

3

yield and total production of fruit was collected by ac

weighments and count of the produce during the harvesting
.season while that on cultivation practices was collected
by enquiring from the selected orchardists.

During the year under report, the £inal report
of the scheme was ~preparedo The tOtal number of fruit

-

trees planted in the regular orchards in the area coveredx
under the survey during the period l965-68 was estimated r:
to be 127243 thousandsa Apart from these, 67.5‘thousand E:
trees were planted in stray plots. There Were 1277.3 3:
thousand trees of bearing age? whereas 63a0 thOUsand treefé
were of young age. Among the fruit trees of bearing age ;;
mango accounted for nearly 56%. Among different varieties?
of mango, Langra accounted for 12¢l%-of“the total number fa
of trees followed by Sukul. Sipia, Bombai and Bathua

'6

accounting-respectively 9. 9 9g59 853 and 3.3% nearly. 3

Nearly 57% of the trees were accounted by Desi varietiesylg
and others. Among different varieties of litchi, Shahi '3
accounted for 84% bearing trees followed by China accoun*,;
ting for 10.92% Among varieties of bananag Muthia accounés
ted for~49% of the trees. As regards the age distribu 'sj;
of mango trees. only 4 percent were below lotyears of age‘g
Whereas 25% 0t the trees were mere than 40 years old.
Among Litchi trees 18% of the trees were below ten years
Of age whereas only 5% of the trees were more than 40
years old. Nearly 64% of the orchards were having less L
than 25 trees whereas only 14% were having more than 100, 1
trees. The average yield of mango per bearing tree in - 5
1966-67 was found to be 7306 kg. as compared to 46.7 kg.-
in 1965966 and 29.9 kg, in 1967.68 thereby showing that
1966-67 was a good year for mango? The average yieldof litchi was found to be ?a1 kgca god ass and 1304 kg. 5
Per tree in the successive years.’ For mango the variety :3
Bathuagave the highest average production of 66.6 kg. or_ r

554 fruits followed by Sukul giving 6io2‘kg,_or‘297 fruits:
For thchi, the variety Shahi was found to pfOVide maximum:
average Yield Of 1096 kg. or 823 fruits; In case of '3
banana, the variety Barhsri was found_to be the best yieli:
thav1ngp112 fIUits per bearing trees The cultural opera- -f
tions and manuring etC. were found to be a rare practice “E
in the district. . - ?

( AcH Manwani )
.

r;
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STATISTICAL STUIKES IN AGRICULTURAL ECONOMICS

During the year-under report, the Institute

continued to give technical guidance on the

.statistical aspects of the research schemes in

:

v agricultural economics.financed by the I.C.A.R.

r
"

The economic aspects of some of the schemes of the

" Institute were.also studied with the help of the

available‘data.

Study of employment of labour

,lsewf”“f The study was carried out in Delhi State

J’T" Vduring the year i969~70 with the object to collect

information on the various aspects of employment

like types of labour, wages paid, modes of payment

and the extent to which different types of labour

are utilized during the crop season. For this

purpose, a random sample of 150 cultivators was

taken. “The design adopted was a stratified multi-

“-stage random sample. The district was divided

into five zones. FrOm each zone 6 villages Were

selected and S Cultivators were selected in each of

the selected villages. 'The data was collected

through enQuiry by the field staff appointed under

'

the I.A.D,E, scheme. .The information regarding the

'5 employment of_labour and other aspects was collected

- ‘\\ for the enrtir ,

vators

,

z" ‘onlyvonce. .

-

'

.
.

.

,LV ik' ‘- 'The results of study indicated that there was s

a great deal of variation between the holding size

groups in respect of.the pattern of labour engaged

for different-agricultural operations. The family
‘

labour constituted the major proportion of labour ;

‘engaged in agriculture. .It was seen that the female j

and child family labour were usually engaged for
.

s

‘lighter work the casual labour for post-sowing
‘ E

operations ke weeding, irrigation and harvesting

and the permanent labour .for all types of agricul~

tural operations. The total payment of wages per

worker employed on a_permanent baSis for the entire

year varied considerably among the different holding

sizes. This was Rss7SO/v on an average for the

' holding size of 2 n h acres while it was Bs.1700/—

=for the holding size group of more than a acres. ,

was observed that the cultivators of larger holdings 7

3

preferred to make payment in cash to permanent labour 3
While the major portion of the payment made to casual

labour was in kind. The payment to female as well as

to childllabour was invariably made in cash.

( P.N.“. BHARGAVA AND BELAGAT SINGH )
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were
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BASIC RESEARCH IN smrisrics

During the year under report,

J

made in the application
of

1 techniques to pmoblems in Sampling,

tatistics and Design of Experiments.
-

ghlighted‘below:
statistica

se contributions
are hiGenetics 8

Some of_the

(a) Sampling
practicable procedure

for-

(i) A simple and

’utilizing'anCillary
information in survey

situations
in an optimum fashion to get_a

t estimate of thefparameters
han nenyhin vogue was evolved.)

(ijb‘A difficult but important pmoblem regarding;

'

the selection of a sample of reQuired size‘;

"With unequal probabilities
without replaced'

ment was tackled through modified systematg

sampding scheme, suitable for adoption in"-

practice.
'

‘

”

?

more efficien

‘of interest t

'(b)
" Genetic Statistics

(1) A problem
relating to the genetic basis

‘

‘ of the stability parameters
describing

f
' the interaction

between genotype
and

A

'

environm
”wasftackled.'

'

.

transition

,(ii)-A rigorous theory of the

matrix approach for studying the change

in the frequency
of'a'geneein finite

'porulations
was developed.

7

(a) Design
of Experiments

'

(i) A model for analysing t

/

involving rankings in f

‘

and trial comtarisons
wa

(ii) Some new.incomplete
block designs,

‘

ricultural and animal

suitable for ag

_

experiments,
were developed.;fi

cal contributions '7'3

plete block designs a

he experiments '”:
ractional paired }

sdwamyfl.
1

husbandry

(iii) Important theoreti
“ Were made in inCom

and weighing designs,

.
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, TRAINING 1011111212133

The Institute conducts training in agri—
cultural and animal husbandry statistics mainly
for three groups of students. Two courses called
the Junior Certificate Course and the Senior

Certificate Course of which the former is of six

months and the latter is of one year duration

respectively are being conducted for research

workers in the field of agriculture and'animal
'

husbandry whose primary interest is not statistics

but for whom kgswledge of statistics is essential

'for their research Work. Two courses called the

Professional Statistician's Certificate Course and
Diploma Course each of one -year's duration are

conducted for the oenefit of students deputed by
the State Governments and Research Institutes who

have a post—graduzte degree in Mathematics or

Statistics and possess experience of handling
statistical data in a responsible capacity. In

the latter course. the student iS'reQuired to work

on aresearch project for a period of one year and

submit a thesis thereon which should be such as to
form the basis of a paper of publishable standard.
The third group consists of students who wish to g
Qualify for the M.Sc. and Ph.D. degrees in- ?

Agricultural Statistics. These degrees are awarded

by the Indian Agricultural Research'Institute. All

,courses in Mathematics, Statistics, Computer Science,
etc. for this group of students are offered at this

Institute while the courses in agricultural sciences

are taught in the Indian Agricultural ReSearch
Institute.

The final examinations of the Junior

*.Certificate the Senior Certificate and the

‘Professional Statistician's Certificate Courses
.

and the Qualifying examinations for the M. Sc. and
the Ph.D. students were held during the year under

report. The students of the Senior Certificate
‘

course and the Professional Statistician's

Certificate Course conducted a survey for the v

.

estimation of the number and products of livestock

in HimachalPradesh during June, 1971. The officers

and the staff of the Institute supervised the field
work and offered technical suggestions.

A list of dissertations approved during
the year under report for the award of Ph.D.

M.Sc. and the Diploma in AgriculturalStatisticsis appendedLAPQBHdiXhlll).



‘ ”1971-
Vesurses were 16, 19, 8, 9 andTS respectively. -u

'

”The new_seSSion for the Junior Certificate,

Senior Certificate and ProfesSiQnal Statisticians“

Certificate Ceurses started in August, 1971 while

that far the M.Sc. and Ph.D.‘c0urses,_in September,

The number of students admitted to these

A number of useful seminars/lectures.were
delivered by eminent statisticians dhring the year

_

under report.
_

The names of the speakers_and the

title‘ef their talks are given below:—.

n

,

mm
t‘rr'r‘

1. Dr. J.D. Colwell,
Soil Scientist,’

‘

CISOIQROOO’Adelaide, '_.

\
7 Australia.

«I

A

.

2; Dr; D. Basu, _ 1.

.~Indian Statistical .

Institute,
‘ ‘

Calcutta;

3. Dru N.C. Giri,
Prof. 0f Statistics,

’

University of Montreal,

Canada.
*

”Greup‘Theery'and

tr,'"Soil-Fertility Investigation
and Studies on Soil Test

Crop Response Correlation

min Australia”.-

"Survey Samrling from a

neo—Bayesian,§¢int»of
view". ~k

V

-

"

“‘ ~

1!

Multivariate Analysis".

As usual, seminars by the members of staff and ,

the students of the Institute

interest were held during the

names of the speakers and the

are listed beldw:-
'

,

1.”‘ShriiI.C.NSethi

2. Shri D.S. Thakur

3. Shri S.S,'Palled

M. ;Dr. Aldke Dey

V

5. Shri A;K.,Mishra

6. Um RM.8am

'7. ”fish; K.V.K._ Nampeethiri

8. Shri T.K. Gupta

‘

“A" study refs..mtationim—’~av.-'*’r -. 7 J

on varieus_topics of
"

year under report. The ’
'titles of their talks _

J ,
,

sampling."
,.

"TechniQues for assessing
I

marketing effidiency"1

"Attitude Measurement". ,

”Some aspects of weighing

designs".

“On the efficiency of

selective breeding".

"Cdnstruction of ng— tyre

'P.B.I.B. designs".

"Experimentation in

perennial crops”.
'

"Main effect plans for 2n x 3“ i
factorial expe riment s" .

r



. Shri V.K. Paturkar

10. Shri B.C. Borah

11; Shri A. Govindan

‘12. Shri B.L.-Sharma‘

13. Shri H.T. Trivedi

- 1h. Shri Dharam Vir

7

45. Shri V.K. Mahajan

16. Shri K.T. Mittu

17. Shri M.G. Singh

18. Shri M.G. Singh

19. Shri P.P.’Bao

as indicated below:-

Organisation

1: Directorate of

Economics &

Statistics,
Govt. of India.

2. Central Statis—

tical

V OrganiSation

F 57 - .

"Economics of crop rotations".

"Some medels for non-response
in mail surveys”.

"Methods for estimation of

area under H.Y.V."

"Response of Nitrogen and

Phosphorus Fertilizers to

grain yield of tall and

dwarf wheats."

"Methods of analysis of

confounded asymmetrical
factorial designs".

"Studies on the Quality of

Wool".

"Methodology of pre—harvest
forecasting of jute crop."

"Non—additive interactions

ianiometrical genetics."

'"The estimation of sampling
variance in large scale

surveys”.

"Analysis of variance and

covariance."

"Analysis of Groups of

Factorial.Experiments
conducted at different:

places over a number

of years."

Lectures were arranged for the trainees of

t+her organisations during the year under report

Trainees ;§g;2g

I.E.S. 9.6.71 to

'Officers 7.7.71

‘Statistical 9.6.71 to

Officers . 7.7.71



,

. j.

.

_. 1 7ighfraineeézef-the :15.10;71 «*7
.gxflrganisatien f'

«

"

'

Inter—National ~:1
" ’

7

,, _x 7‘ ~Statistical Educetian
1’

,

~

Gantre; Calcuttai¢

N. Central Statistical -Traifiees 3‘ the 6 11671.t01
Grganisation

‘ TIntéréNatianal 9.11171‘
9.

'

'

v

F Statistibal
/

.

'

1

Education Centre '2 1‘

(Calcutta.
’

‘-f"
‘

5; Central Statistical 7-Ind1ah Statistical 1. 12. 71 toOrganisatimi- 7
SerVice Trainees 4.1271

'

7. A training programme for the period of four weeks
if ‘, from 11th October, 1971, tp 10th November, 1971 was also -

i '; arranged for the trainees of the Pre-inVestment Survey"

of
ForestResaurces,Ministry ongricultureo

.

« 'g,\
‘

.

.
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. DATA PROCESSING.

The

Institgte
is eQuipped With an IBM~162O

Model II electron c computer with #0 K capacity;
a card read punch, an on—line printer and an

auximliary memory hardware comprising of three

disk drives, each having a capacity of storing

and‘promesSing 2 million digits of information.-

There afe 32 Card punching and'verifying machines

and 7 pieces of tabulating eQUipment like sorters,

,coyflators,‘reproducing,punch, etc..

,.

The installationgof.the electronic Computes

has_given_a powerful fillup to the_research activities

of the'Initttute and the various agricultural

’reSearch organisations which are effectively using-

the facilities or this Computer;Centre. 3It'has

considerably reduced the time lag between the'
‘

.

collection of data and the publication of results.
“

As a large number of research workers are going

in flor domplicated designs-and methodS'of analysis

for their research problems, the demand for'time
3

gpn thh electronic computer has’beenfincreased
w

‘

‘c"o19side1‘ably.”_
-

3
— .- . m

> ‘ \r

”,X 2»
_.,
sf? 'y

,

, , -.._f'. “..

go‘s egonwthe recommendationfof Dr. Garl F. Kossack,
F.A.O. Dafifi‘irocessing‘Ex§EIt assigned to the

'”

Instituteg n 1969, the electronic computer Was

shifted t gits new premises in May, 1972. This'

reduced t'e loss of computer time due to high

temperature to only M% during the year under report.

The computer worked round the clock, even on some

holidays and Sundays.

'

During the year under report, the Mechanical

Tabulation unit carried out the work of punching,

sorting, listing, and tabulation pertaining to

the various research schemes of the Institute and

the different research problems of its students.

Similar help was also rendered to the students of

other Institutes like I.A.R.I. and I.V.R.I. and

Agricultural Universities at Hissar,'Ludhiana and

Iantnagar in programming their research problems

as well as to outside agencies like the Pre~

investment Survey on Forest Resources, Ministry

of agriculture and the Timely Reporting Scheme

of the Department of Agriculture, Uttar Pradesh.

About 15.63 lakh cards were punched and verified

and about 2500 listings and 300 tables were

prepared. About 250 sorting jobs were also

undertaken. The Unit also provided assistance

in coding the data relating to the various

research schemes of the Institute; about

70,000 schedules Were coded.
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* During the year under report, about 80 per cent

of the utilized time‘(h830 hours in 28% working days)

oh the computer was shared by {ABS and IARI. Agri—
v

cultural Univer ities and\Eesearch Institutes utilized

abeut 10% and the Directorate of Economics and
-

Statistics, about_5% of the utilized time. The J

~retreat-ring So was spent for paid jobs;
-

'

,
.

-

.
.

“A good number of agricultural research workers

7 \ (about #0) tram the inatitutes under the ICAR a‘d~

fi' agricultural universities were extended help in
‘

‘ preparing-camputer programmes'fatwdhe
analysis-cf

their research piehlemj. _

H

ewTwo training edurses in camputer-prpgraqm g'
*

each COVering about 30 hours of lectures and
'

‘

of laberatery Work Were arranged by the Centre at'the'

end of the year under.3eport for'the officers at the

Pre-investment Survey of Forest Resourcec.fMini£try.

of Agriculture) and—in-service staff Of the Institute

Certificates
were issued to the participants at

theflend of each courge. ,

‘

'

’s‘a.

Shri D.L.__Ba1han who was Officer Enjspeciai

duty, and was inc-arge or the 69mputer Centre and
“

Mechanica1.Tabulatioa Unit left the_Institute on. g

’

0th Nevember,‘19?4 to take n? the WEIR oi $312}
Dir tc’,V

Agricul
Conoqu Govt. of India and Shri 56.hP$ 1,

Statistician in the Institute
tadk charge of the ;y

Centre and the MT. Unit, To meet "the reQuiremihgfi
of the_00mputer Ce’tre a prnrate admg.i'bnasgv

i’

section was also set up.
'



-61-

9

ADVISOEX SERVICE

During the year Under report, the Institute
continued to paay its important rolesof giving
technical advice and guidance in regard to

problems in agricultural statistics and sampling
techniQues and particularly in statistical aspects
of the schemes financed by the I.CLAIR. Officers
of the Institute attended the meetings of the
various Scientific Panels/Committees of the

I.C.A.R. and some of the workshop meetings under
the All India Coordinated Projects on crop and

animal sciences of the I.C.A.B. held during
-the year. The research schemes submitted to

x~the I.C.A.R. by the difference Research Institutes,
Universities, and State Departments of Agriculture
and Animal Husbandry were examined critically by,r
the Institute from the statistical point of view.

A’brief description of the technical

advice and guidance given by the Institute

during the year under report is given below.

Agricultural Sciences

(a) During the year under report, the technical

/~p~:\\\programmes of 23 new schemes were_critically
examined and necessary adviceigiven..The annual

reports of 10 different schemes in operation
were examined and suggestions for proper analysis
of the data and interpretation of results were

given. Besides, 11 final reports Were also

examined and necessary advice was rendered to

make them more meaningful.

(b) The detailed statistical procedure for

carrying outwthe analysis of covariance in .

‘ respect of the split plot 33 confounded and

lattice designs was supplied to the Assistant

Statistician, College of Agriculture, Junagarh
(Gujarat). The detailed procedure of analysis
for 6X6 and 10X10 triple lattice designs was

provided to the AgronOmist of the College.

(0) The necessary advice in respect of some

plans for laying out manurial~cum~varietal

trials on mosambhi, orange, chicku and banana

was given to the Horticulturist, Department of

Agriculture, Government of Gujarat, Junagarh.

(d) The Principal, Gram Sevak Training Centre,
Burdwan (West Bengal) reQuested the Institute to

analyse the data on wheatccropvexperiments.
~ "”Aconductedvaicthefiermre. .The needful was done

for him.
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5(8)
Research

“ Animal Sciences

(a)
‘

Technical advice was given to the following

organizations in regard to the method of statistical

interpretation of results and

he projects mentionedIanalysis of the data,

'preparation of reports of t

against'thém.i-

‘1»IgDflfiaftment of Animal,
:?HUSbandry,

v

1

'

'

Uttarl
_

.

.1. .-

‘2.\ Departmentci‘ Animal- -

‘Hnsbandryyrlammu
andiKashmirger.

Agricultural,3«
’

.. .‘flniversity, ,

- ~/
-

igj”Andhra.Pradesha

a, papal-Wmen‘mm.mal
”

‘_.Husbandry,,
Maharashtra.

Department of Animal .

Husbandry, Raja sthan.

’6. Indian Veterinary
Research Institute,

. Izatnagar.
'

, 7; Department of animal

Husbandry,,Bihar.m

Department of Animal
Husbandry, Gujarat.

'

(b)-
Farm, Hissar (Haryana

.8-

' «—-~—_.~.M

I - 52,?

Technical advice was given
Institute, Bangalore on

of breeding trials with straw—berry‘ 3

“7L:‘i.:.ty.'.:l. (ii)

VImprovement‘of sheep and wool

”gilllmpmovement of sheep and

a

v 2/

- (ii)-

~production, I.V.R.I.

-

on regional basis, Gaye.

‘Technical advice was given to the Progeny Testing.
1 in the execution of the project

g of“Haryana;andyMurrahlbulls.i _ j

to the Horticultural

statistical analysis,

Ci)lEvolving a-new~type of

, pig'by-cross—breeding .

“

local pigs with middle
white Yorkshire, C,D;F.,
Aligarh -,a

- .

'Improvement of sheep and

wool on'regional basis,

Pipallcoti. ,

on:regional'basis,
,

Banihal—Reasi.

Selectivedbreedingnongseel

wool on regionalabasis,

Maharashtra. L

Scheme for developing

-mutton breeds of sheep

in Southern Region,
Maharashtra 7

I

Improvement of sheep and wool _25

on regional basis, Jobner.

?roject for the use ofdiallel. :3
crossing for broiler

‘Improvement of sheep and wool

Improvement of sheep and Wool

on regional basis, Patan.
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c) Technical advice was also given to the research

ition at the I.V;R.I. Izatnagar,

p_rkers in Animal Nutr

.3.R.I., Karnal and the U.P.‘I§stitute of Agricultural

1'ences, Kanpur in planning of experiments, analysis

f data, and interpretation of results.

e was also given to the organisations
1)‘ Technical advic

_

med below on the problems and projects mentioned.

U.P. Agricultural
‘ Formation of a selection index

.
'

r

'University, ,Vin poultry.

Pantnagar;
m

. N.D.B.I., Karnal; Bio-chemical polymorphism

'

"' in cattle.
.

,3.~ Jawaharlal Nehru . Quantitative genetic.studies

"Krishi Vishwa
with Major Indian Crcps‘

Vidyalaya, Jabalpur.
~

.

'Pilot scheme for genetic
-, Institute or 1'“ .

'

Agriculture,
Anand. ;improvement of Kankrea and

"' '

.

Gir cattle in Gujarat

.. through cross—breeding.

.
6’

Sample Surveys .'-,,

Technicaload ice was r

of Economics and Statistics, Mys .

sampfle surveys on fruits and vegetables,.

Statisticians of Animal Husbandry Department of the

States of Haryana, Madhya Pradesh and Maharashtra in

conducting sample surveys on livestock products, and

(3) the.8tatistical Officer, Directorate.of Animal

Eusb .‘~ §3Haryana on sample surveys for estimation

of wodl and poultry production in the State of.Haryana.

endered to (t) the Bureau

ore State in organising

“

mmmmiinmummmmmnriirnmnnrmnmimmuinmnmmm
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PARTICIERTION IN-INTERsORGANIZngONAL
. a

SEMINARS, WORKSHOPS, ETC.
.

During the year under report, officers of

the Institute participated in several inter~

organisational seminar§,¢workshops, etc; The

names of the.officers who participated and the

particulars of the seminars,.workshops; etc;

in which they Iarticipated are given below;

1; 58th SeSSion of the Indian Science Congresg

d_ held at Bangalore in lanuarv. 1971.

Dr. M.N} Das

‘

2;”;International SvmpoSiumfoA "Soi;_Fertility ;

Evaluation" held at New Delhigig February. 1‘3:
Km. C.R. Leelavathi. .

r

3. First Workshop of the All India ngordinated

, .Project on Sheep for Fine ool and Mutto;

held at Jaipur in Februarv. 1971;
“

'

~, \g
Dr. P. Narain.

A. Workshop on Potato Research held at New Delhi :

in Februarv. 1971;

Shri M.G. Sardana.

5. Summer Institute on ”Stochastic Processes agd ,;

.»s. their application to Biology and Population
. ”Problems" held at the Andhra UniversitxA

Waltair in June. 1971;

Dr. F. Naraine‘

«'13

II_
'J

K

6. Seminar ('UNDP) on "Dairv Cattle'lBreeflgg" heJQ
at N.D.R.I.. Karnal ianuly. 19714

1
.,

i

Dr. P. Narain.

'‘7

7‘ Annual workshop of Wheat Research Workers'hagf

at the U.F. Institute of Agricultural Sc ence

Kanpur in August. 1971.
‘

Shri M.G. Sardana.

8. Combined Workshop CIGAR) on (i) "Soil‘Salinitgi

& Water Management and (ii) "Cropping Patteng‘h

& Water use in Selected Areas" held at the
'

“

Universitv of Agricultural Sciences;

Bangalore in September. 1971.”

Shfi_FJL margwa.

9. Annual Workshop of Oilseeds ReseanCh workers

held at the Tamil.Nadu Agricultural Universitg‘

Coimbatore in October. 1971;
‘

f:

Shri R.K; Khosla
'i?

10. Annual workshop of the All India Co-ordinatgdg
Agronomic Experiments Scheme_(I.C.A.R.3 at

_

Bangalore in November. 1971;

Km. C.R. Leelavathi.
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PAPERS ERESENTED IN INTER—ORGANIZATIONAL

SEMINARS, WORKSHOPS, ETC.

Papers by officers, members of staff and

research students of the Institute were presented
in several inter—organisational seminars, workfihops,
etc. held during the year under report. The

particulars of the papers presented and the

seminars Workshops etc. in which these were

presented are_given below;
‘

.

1. 455th Sessiai of the Indian nggage Conggegg
held at Bangalore in JanuarY. 1971 -

DAS, M.N. on samtfling with_varving probabilitiBA.
2. SvmpoSium on "Socio-economic Implications of

Agricultural Development" held at Kanpur in

February, 1921, .

SINGH, D.., SARDANA, M. G .and KHOSLA, RgK,
Estimates of avoidable loss in yields of

paddy, wheat and maize.

3. ,International Symposium on
"“soil Fertilitv

Evaluatio
" held at New Delhi in February. 1321.

MAHAPATFA, I.C. and LEELAVATHI, airbags,
of rice to agro—techniQues and their

relationship with fertilizers in soil
climatic complexes,

h. Annual Worksho of the All India Co- or “‘ated

Rice Improvement Froiect— ICAE held at

Hyderabad in February, 1921.
MAHAAATR I.C. RAHEJA, S.K. and

'

LEELAVATHI, C.R. Agronomic investigations
.on rice at Model Agronomic Centres.

5. Summer Institute on "Stochastic ProéeSses

and their application to Biology and

,Population Problems" held at the Andhra

University, Waltaire in June; 1971.

NABAIN, P. Stochastic processes in

Popflatim1Gammics.
‘

'6. Seminar (UNDP) on ”Dairy Cattle Breeding"

held at N. D. R. I.. Karnal in Julvl 1971.

NABAIN, P. Experimental designs for
‘

selection studies in dairy cattle.

7. Workshop on "Soil Test-Crop Response

Correlatio
"

GOSWAMI, N.N. RAHEJA, S. K. and BAPAT, S.

Fertilizer recommendations on cultivators
fields ~ Soil fertility approach.
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"

puringtheyear underremrt‘; {ithirtyé-eigm

papers by the officers;gmrmbers of Staff and

research students or the InStitUte were publiShed
in standard journals, while thirteen'rapers Were

sb-cepted for publica’t'ion.‘.A list of these I

'papers is given as Appendix IV.‘ Alsd,“a,list of

‘

the dissertat ons approved during the year for

the”award of‘ he Ph.D. and M.Sc..Degrees and

the Diploma in Agricultural Statistics as

’mentioned-earlier in Section 7, is given in

Appendix III.

The reports mentioned below were published

by the Institute as I.C.A.B. publications during

the year under report.

1. WLHAEAT’EU'I, 1.0., GOSWAMI, NgN. PRASAD

I RAJENDRA, mam, S.K., LEELAVATHI, c. ‘

BAPAT, 3.3.. MITTAL‘, M.G. and LEEUMBIK, 15.M.

_ (i) Annual\ eport of the'All India Coordinated
‘

Experiments Scheme, 1970-71 and (ii) Summary

of the Annual~Report of the All India.'

Co~ordinatéd_Experiments Scheme, 1970471.

2.- SETH G.-B.,"‘SUKH§TME, B.S-v.ga,nd_MANwm, A.-H.

‘v Cultivation of mango and guava.
* ‘v

&

(Technical Report). ,
7

.
.

_

3. EESE? ‘G-E- s,~;.SIIKHATIvE;.ZB5f. and Emmi. m.

Samp e survey-for study of yieid'and
cultivation practices of lime. 1

(Technical Report),
,

'

7

.’”

~ h. SETH, G.waand MANWANI, Agfi. Sample survey

for estimation of extent of cultivation

‘ and produfitibn'of'apple'and-Other temperate

fruits — Nainital region of Uttar'Pradesh.

(Technical Report).
“

‘
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StatisticalnResearch in Aqricultural Sciences

Pilot studies on ore-harvest fore—casting of

yield of'crogsl ;

During‘fihe year under report, thevstetistical
- analysis of the data on jute crop in Bihar and

wheat crop in Uttar Pradesh was gompleted while
that of the data on cotton and paddy crops
in different States was in progress. The

report on the study of dogs on Jute crop in
West Bengal was submitted to the ICAR Scienti-
fic Panel for Agricultural Economicastatistics
and Marketing. In this study, faur different
models. viz. simple, logarithmic. Sware'root
and inverse scaleS, were used to examine multiple
regressions of‘yteld on the biometrieal
characters 0f lants (density. height and
basal diameter? recorded at different stages
of crop growth. The percentage of variation
in fibre wéight explained by the regression
e~uations varied from 18 to 35, 48 to

5&.h28 to 45, and 66 to 85 respectively for t e

four models. The partial regression co!

efficients of fibre weight on number of—plants
were found to be highly significant in'all
cases, whereas those on height and b sal
diameter were found to be significan in not
more than 25 per cent, of the cases.

'Steti tical ansl sis and summari ation of

Beta coIIecEEd under the nII Indifi Co-

nzd n ed A ronomic Ex eriments Scheme

(8) Model agronomic experiments (MAED at
research centres.

During l970-7l, 498 model agronomic
experiments were conducted at 43 research
centres. The results obtained during the

year under report confirmed most of the
findings of the previous veers. It was seen
that zinc and manganese deficiencies were

feirly wide-spread and a significant
response to these micro-nutrients even

upto the extent of 60 per cent.0ver NPK yield,
could be obtained for rice, wheat and maize
at a number of centres. Cambined application
of all the micro-nutrients together was

not beneficial; rather, it led to reduction
in yield. Response to micro-nutrients was

more evident during\kharif than during rabi.



fhe hi est

'uas obtained with a maizeewhea
g/ha with three consecutive

ptsl grain producifiov )f 14, 7)2 Vb/hw
t—chééna rotation

closely followed by l4,338‘K

crops of rice.

(b) Simple‘fertilizer trials (SET)

fields.

Data of 6209 trials under-“the high yielding

varieties programMe conducted in 33 districts

and 1456 trials conducted in 17 districts under

' ollected and

e

on cultivators'

analysed./ A study of responses

to nitrogen, phosphorus and potasiium showed that

during Kharif IR—B. Jay and Padma varieties of

rice gave the highest responses of 2429 Kg/ha‘

1779'Kg/ha and 1280 Kq/ha respectively to nitrogen

at 120 Kg a‘ whereas during rabi the highest

responses of~the Sonalika and Kalyansona varieties

of wheat to the same level of nitrogen were 2095 Kg/ha

and 2484 Kg/he reepeqtively. The variety IR-8 in

Sharif gave a very high response of i078 Kg/ha to

30 Kg ’1’ ..0 /ha and i490 Kg/ha- to so Kg P 0 ma,

Thervarget? Padma in rabi gave'a very hi esponse

of 1122 Kgfluafco potassium at 60 Kg K 0. 3%
The

responses of JOWar and bajra to the agplica ion of

potassium were vs 10 Trials conducted under

'ry farming conditions s‘owed a good response to

nitrogen but low~responses to phosphorus and

potassium. The average response of rice and wheat

to 25 Kg/N/ha Varied from 1.00 to 600 Kg/ha and from

100 to 3‘; Kg/ha respectively.

'

$3.13 Stud of influence of mete

0n CIOE QTQ U; -:Lon.

- The data relating to daily rainfall for 2; rain

. gauge statidhs spread over the Reipur District for

periods ranging from 40 to 67 years were used for

the study durin the year under report. The study

on variability En the total amount of rainfall

showed that the rainfall in the month of June as

'

well as in the second fortnight 0f September was

quite erratic while for the other months there

was a good deal of stability in the amount of

variation of the rainfall. The data were also

examined to study the rainfall reliability through

y distribution functions
fitting of suitable frequenc

fort-nights and months
for different periods, viz,

as well as to study the occurrence of rainfall with

the help of Markov Chains for the crop period, viz,

Ist June to Slst September.

In addition to the above investigations, studies

were also conducted on the size and shape of plots

in experiments on apple crop and critical analysis

of crop rotational experiments. Also, data on 2647

experiments for the period 1960-65 and 29i5 experiment

for the period 1966-71 were analysed for incorporatios

in the National Index of Field Experiments.

0 o o ical fact r
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13.21 Studies in qenetic correlations relating to sheep“

The data available‘for the study were collected
under the I.C.A.P. schemes for improvement of sheep
and wool on regional basis at the centres at Pashulok
(U.P.) and Banihal - Reasi (J&K). The genetic
correlations between birth weight on the one hand
and fleece weight, fibre diameter, fibre length and
crimps on the other were estimated 354+ 0.4402, - 0.9214
and + 0.8039 respectively in the case of % bred (Rampur
Bushair X Polworth) ewes at Pashulok. In the case of
% bred (local x Rambouillet) ewes at Batihal - Reasi,
the genetic correlations between birth weight and
fleece weight, fibre diameter and fleece‘flength, fibre
diameter and fleece density, and fibre length and
scouring loss were estimated as —O.2150, + 0.8?79,Z§nd+ 0.8476 respectively, whereas in the case of Z bred
ewes, the genetic correlations between'birth weight
and scouring loss, fibre diameter and fleecefdensity,
fibre diameter and scouring loss, fibre length and
fleece density, fibre length and scouring loss, and
fleece density and scouring 1053 were estimated as
+ 0.4821, -O.7489, + 0.9642, -O.8084, + 0.2056 and
- 0.3549 respectively. Also, in the case of % bred
ewes et Banihal - Reasi, the genetic correlations
between fleece weight in second clip on the one hand
and fibre diameter, fleece density and securing loss
on the other Were estimated as - 0.2273, -0.1859 and
+ 0.5848 respectively.

‘
'

l3.22 Statistical studies on data from the scheme
on improvement of poultry through family
selection.

The data collected on white leghorn'breed under
the scheme for improvement of poultry through'family
selection at the centre at Kodappanakunnu (Kerala)
were utilized to study the efficiency of selection
on the basis of part—time production and to
estimate heritability of important characters.
The heritability of age at maturity and egg
production in first 500 days of birds‘ a'e wag
estimated as (+) 0.021 (3 031696) and (+ 0.099

-

(t 0.3164) in case of foundation stock. The
heritability of age at maturity and egg production
in first 100

days
of lay was estimated as (+)0.073

(: 0.0918) and +) 0.095 (3 0.0878) in the case of
600 first generation birds. The heretability of
age at maturity was (+) 0.093(: 0.0938) in the case

of 230
selected birds from the first generation

5 oc .
.

13.23 Efficiency of selective breeding in cattle.

The breeding data relating to the Red Sindhi,
Kangayam and Tharparkar herds for a period of about



\v
2

.npv-

25 years were analysed to l c':—te the number .

and.type of characters which rid be used as correctii

’for increasing the efficiency of selective breeding

on the basis of lactation yield in Indian dairy

cattle; Using the technique of martial regression _

forgcorrecting the variations it the lactation ,

yield due to variations iv 2 and

expressing the efficiency :4 w w l" of the

genetic gains accruing when the additional traits

were or were not taken into account, it was found,

with the help of the heritabili ies and genetic
correlations estimated on the intrasire basis

from the data, that, in the case of Tharparkar

herd, the use of milk yield in 2nd lactation

gave an efficiency of the prder of’9.93 and the

use of length of 2nd lactation gave an efficiency

of the order of 0.96wwhile the use of both these

traits gave an efficiency greater than one. In

the case of Kangayam herd, the/usevfif the/length

owand lactation gaye an efficiency cf the order

of 0.96. The efficiency if the case of ded Sindhi

herd was found to be very lows
- «

13.24 Estimation of availability and cost of produc-
* 1

g tion of milk and its 19de

The data collected in the Krishna Delta

area of Andhra Pradesh and Dhulia_region of

Maharastra were analysed for the studya 'For the

Krishna Delta area, the average daily'milk
1e d"bf a buffalo in milk was estimated to be

. K9. in the rainy season, la; Kg. in winter
*

and 2,2.Kg. in summer, whereas that for a cow

in milk it was llzqu.»inithe rainy_andiwinter ,/

seasons.and about 1 Kg. in summer: The netr1xnrtr”'l’ ,’

of reduction of buffalo milk was estimated to ,

be 3. 1.04 per kilogram including family labour

and 85 aise per Kilogram if family labour was

excludes. Feed"c0st was the major compbnent of

cost, accounting for about 70 per cent of the

gross cost of production. The average market

rate of buffalo milk was 90 paise per Kilogram.

a“
, TheLaverage daily of ; buffalo

‘

in milk in the Dhulia
'

,
Jag estimated to

be 3.3
Kg.

in summer, 3.; Ag. in the rainy and ,

4.2 kg; n the winter season. whereas that for a

'

a cow in milk was 1 kg. in the summer and rainy

'new

‘Wl-Mm

'

cost study was still kcing collected.
seasons and 1.1 kga in wintci 1e i:ta for the

‘l3.25 Index bf cost of production of milky

. During the year under report‘ the cost of

production of milk was worked out separately
for cow and buffalo milk for the sub—urban and

the rural areas of West Bengal and Tamil Nadu

\



' for the year 19701'1- ‘Th w
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" :

{'a"W-t“n
per kilogram of milk (in Aunn»1q labour)
in Calcutta city during@ was calculated as

Rs.l.57 for cow milk and R: 1 /5 for buffalo milk

as against 81 paisa and 92 Dais‘ respectively
during 1960-62 when a large :ca-‘9 quiry was

carried out. The resoe:; of cost of

production of milk worked 1 194 and 190

during l970r7l, taking 1960 as oase period.
The market rates during 1970 Il were Rs.162 and

Rs.2. 05 respectivelyry Eor the “Iral areazChandernagar
Sub—division), the net cost 0f production per

kilogram of cow milk was P: 1 L5 during 1970—7l

as against 66 paisa Ouang Lyooroz. lhe index

during 1970-71 was 174 and the market rate, Rs.l.13.

- The net cost of produ(tion per kilogram
of milk (including -unpaid labour) in Madras city
during 1970-71 was calculated as 5.xiilB both for

cow milk and buffalo milk‘as a; 59 paisa
and 58 paise $_E‘Pc 357 59 vhen a

let e scale enrol: , Ihe respective
' 1957-

ind ces worked out to b anL 203 during 1970-71
= Z were Rs. 1.27 and R51154U 1 eccively. For the

The
rural area (GUdiyatham TalUA1'hhe net cost of

rates production per kilogram of milkduring 197Cm7l

. 1970-71
was 84 paisa for cow milk and 100 poise fdr
buffalo milk/as against 48 paise and 52 paise

” '

during 1957-59. The reapective indicns during
1970-71 werefiés Daise and 75 oaice respectively.

zrket 13126 Study of the impact u1 1-Lm‘supply schemes
during

.

-

on rural‘economy‘in milk collection areas.

v Thedata collected in a bench—mark survey
'

conducted 'lh them.lk collectii. zr as of the Delhi
”

Milk Scheme during 5966w67 were it I 1_n_alysed 1

during the yearunder report on: es on employment {'
pattern and gross annual i~ccme ih milk producer ‘

v: and non-producer families I: m s seen that, on

an average, a family cons 3tcd SI seven persons, 1
four adults and three children below 14 _years of

age. One out of thr,: p; ;o1s in a [ami.ly vas

a worker and one out of
r a helaer who assisted ’\

in the family occupati n on
’

Non-milk-producing fam1
a larger proportion 01 “1r

0f the total number of: we

house — holds, 40 to 50 p0

agriculture, 20 per cent in

the remaining in orh:: 1::1t_
milk producer house - holds, asmany as 80 to 90

per cent of the workers had agriculture as

their main occupations In non- 'lk—oroducer

house-holds, however, field lab acouhtofi

for 40 to 50 per cent of+he working force

followed by skilled labour accounting for. 20 to
25 per cent of it. Artisan work an: seruice were

the next two vocations, each accounting for about

t

..,11:3c1ve1v
195 a of helpers.

u n commercial

cent were engaged in
k production and



‘ During the year under report, the data

I

“respectively. The analys

1- O‘to 12 per cent of the working force.

'The average annual incomes of'a commercial

milk-producer family, a private milk-producer family
and a non-milk-producer family in the supplying
area were estimated to be Rs.4700, Rs.6600, and

Rs.l3OO respectively, whereas for the non-supplying
area these were Rs.4000, Rs.6400,and Rs.960
respectively. Agriculture and deirying contributed

as much as 48 and 42 per cent respectively of the

total income of a commercial milk-producer family
in the supplying area and 37 and 44 per cent

respectively in the non-supplying area. The

corresponding estimates for a private milk-producer
'

family were 60 and 32 per cent respectively for

both the areas. For non—milk-producer families
the major source of income'was agriculture labour
and skilled labour accounting for as much as

63 per cent. of the total income in the supplying
arealand 74 per cent in the nonrsupplying area.

,13.27 Pilot survey for estimatinq arca.3f,grazing
land and its utilization.

collected in the survey carried out in Jhansi distric
of Uttar Pradesh during 1969-70 were further analysed"
and a final report was prepared, The over - all a

estimates of the grazing area per village now worked

out to be 1.2.1.42 hectares for the rainy season and

83.47 hectares for the winter season.. The estimates
of mean yield of herbage per one squoré‘metre
cut taken before gra ing in the rainy and the

, winter seasons-were gms. anddls gm respectively
and for cuts taken after azing, 54'ng and 1.5 gms

?: ofi chemical contents
/V

of grass samples collected during the survey showed .

that nitrogen free extract, crude fibre, ash, crude

protein and ether extract contained in a sample
were about 53, 28, ll, 6 and 2 per cent respectively.

13.28 Pilot survey to studyrthe cost of poultry
'

hd a reduction

During the year under report, the data
on labour and feed collected from the Dasuya and
Tanda regions of Hoshiarpur district of PUnjab
State were processed. It was seen that the cost

~ of feed per bird per day was 2 paise for a chick,
4 paise for a young bird upto 16_weeks, 5 paise
for a young bird over 16 weeks, 4 paise for an adult
male bird and 5 paise for a aayer. It was observed
that a member of the family spent 8 to 10 hours
in different types of poultry and nonhpoultry work

and, on the basis of prevailing wage rates for
the different types of labour, the wages per

‘

family labour varied from 2 to'4 rupees.
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In addition to the above investigations,
studies were also conducted on measurement of

genetic improvement due to cross-breeding in

sheep, feed-milk relationship in bovines, and
standardization of the procedure of sampling
from fleeces for the study of wool quality.
Besides, pilot studies for estimation of birth
and death rates in bovines for preparation of 5
life tables were also initiated during the year
under report. The work of collection of data
on animal experiments, analysis of the data collected
and classification of the results for incorporation
in the National Index of Animal Experiments under

Icompilation was also continued.

’

I3.3 Sample survey investigations
‘ ‘

13.31’7 Sample surveys for assessment of high
yielding varieties.

_ L During the year under report, the yield
data pcrtaining to kherif, l970—71 received from

the States of Assam, Gujarat; Haryana, Maharastra,
Mysorey Orissa, Punjab, Rajasthan and Uttar Pradesh
were analysed for assessmcnt of kpread and yield
rates of high yielding varieties of rice, maize,

‘ jowar and bajra vis-a-vis the common local varieties
and the extent of adoption of improved cultivation .

practices. It was seen that the increase in the

yield rate of IR-8, the most popular'variety of v

rice over that of the local veriety_ranged from
7

34 per cent in Rajasthan.to 68 per cent in Assam
'

and that 90 to 100 per cent of the fields under
.

this.high yield variety of rice received chemical
fertilizers except in Assam where-the percentage

.

..of fields receiving this benefit was 75. The ‘E
increase in the yield rate of HB-l, the popular y?
variety of hybrid bajra, ranged from 49‘per cent 5

in Rajasthan to 75 per cent in Haryana and the

percentage of fields under this variety.that ‘

received the benefit of the application of chemical
fertilizers varied from 40 in Rajasthan to 90 in \;

Punjab. In the case of CSH-l, the most popular
variety of jowar, the increase in the yield rate
was 269%, in Maharastra, 119% in Mysore, and
30% in Rajasthan while the percentage of fields
under this high yielding variety that received
chemical fertilizers was 87; 76 and 50 respectively.
The hybrid varieties of maize were superior to
the local variety in yield by 32 per cent in

Rajasthan to 67‘per cent in Punjab and 90 to 100
per cent of the fields under these varieties
received the benefit of the application of

chemical fertilizers except in Rajasthan where
this percentage was 75.

{



‘14.-

l3.32 Pre aretion of a monogranh on the methodology

for estimation otregg production and study

B?’certalnflgoultry‘Eracticesiv

The data collected through pilot sample

surveys for estimation of egg production and study >

of poultry practices conducted in a number of States L-

in the past were utilized for the study. Allendia

estimates of egg production were worked out for the

Livestock census year 1966. The total egg production

in the country during i966 was estimated at 4701

million eggs of which 3499 million were the contribu-

tion from nonhexotic hens and the vest from other

categories-of layers such as exotic hens dUCks,

geese
and turkies. Per capita availability of eggs

n the country was estimated at 8 eggs per year,

It varied from 2 to 19 eggs per year for the

various States. being the highest in Kerala‘

43.33 Survey on egfihewnut and sgices c2025:

During the year under report, the data

collected in a pilot sample survey on ccshrwnut

conducted in Tami]. Nadu during the years 3968-70
were analysed; of the total number of eashewnut

trees in the area estimated at 63.68 lakhs. 87 per n-

were of bearing ‘btegory and only 0.12 per cent

of the trees were estimated to be grown in-stray

form. About ‘6 per cent of the trees were less

than 4 years of agei jclassification of-the trees

by tyge
of growth and colour of apples showed

that 0 per cent of them were of spreading type

and the remaining,%g
per cent of the erect type

and that 53 per Ce of trees had apples of red

colour 29 per cent._of'yellow colour. and the

remai g 18 per cent, of mixed colour, The

average yield per bearing tree was 1.25 Kg; with

a standard error of l3.49 per cent er the yepr

1968—69 and 1.13 Kg with e standard error of 3.4.4.].

per cent for the year 1969—70; The yield rate

varied for different varieties of» trees. The

total production of raw‘cashewnut for the area

during the two years was estimated as 6507 and

6547 metric tonnes respectively with IesPCctiVe

percentage standard errors of 20.13 and 23.21.

It was seen that about 65 per cent of the orchards

had less than 100 trees and about 30 per Cent had

trees ranging from 100 to 500. The crop was not

irrigated nor was any fertilizer or manure apolied‘

to it. Only 2 per cent of the orchards were
1

affected by disease and 26 per cent werr attacked

by pests but no preventive measures were taken

against disease or pests.
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13.34 Pilot sample survey on turn‘ric'cro

During the year under report, the datacollected in a pilot sample survey conducted inPhulbani district of Orissa during 1969-70 wereanalysed. It was seen that three types of turmericcrop with durations of one year, two yearsand three years were grown in the area. Thecrop'of one year duration was most common and wasgrown in 88 per cent. of the total area under theturmeric crop estimated at 1818 hectares (with astandard error of 13.85 per cent). The areaactually harvested in the year 1969-70 was estimatedat 1741 hectares (with a standard errvr of-13.65per cent). The average yield was estimated as190.66'quintals per hectare in terms of raw rhizomesand 33,89 quintals per hectare in terms of drycured produce. The total production of dry cured ‘turmeric for the area was estimated at 5858 metrictonnes. It was Observed that the crop was seldomirrigated and was free from incidence of pests ordiseases. "

13.35 Pilot 5 m le survey for the study of

¥ield
‘and cuIfiIvation practices 0 mango an itchi‘ ”

‘

3 During the year under report, the final'report on the study of the data collected during
,fl

the pilot sample survay conducted in Muzaffarpur ‘I district of Bihar during the years 1965-68 was ‘prepared. It was estimated that the total number

of bearing age. of the different varieties ofmango, Langra, fiukul, sipia, Bombai and Bathuaaccounted for 12.1, .8, 9.5, 8.3, and 3.3 per cent

varieties accounted for 57 per cent. Among thedifferent varieties of litchi, Shahi accounted for84% of the bearing trees followed by China thataccounted for 10.9lper cent. The variety Muthia of

the three successive years was 46.7 kg., 73.6 Kg.and 29.9 kg. respectively, showing that the year1966167 was a 900d year for mango. The variety
m”

Bathua gave the highest average yield of 66.6 kg. . 3‘or 554 fruits followed by Sukul giving 61.2 kg. or297 fruits. The average yield of litchi per treewas 7.1 kg., 9.4 kg. and 13.4 kg. respectivelyfor the three years. The variety Shahi was seento provide the maximum average yield of 10.6 Kg or828 fruits. In case of banana,\the variety Barhari.was the best yielder, having 112 fruits p9r bearingtree. It was observed that cultural operations
.

and manuring, etc. were a rare practice in the-area.
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In addition to the survey investigations

summarised aboVe, the field work of a pilot sample

survey for developing a sampling technique for

estimation of production of fresh fruits in Tamil Na~a

was undertaken during the year under report. Field

work for a similar survey for estimation of producti

of vegetables in Mysore State was also in progress

Besides, investigations were in progress in the

Northern Region comprising Punjab, Haryana and

'n Andhra Pradesh of the

Himachal Pradesh and i

'
'

onnection with the p

initiate
an integrated technique for studying simultane

the annual output of livestock products, viz,

wool; eggs and meat, in such a manner that, while ,

each year one product would bc studied with sufficif

accuracy, a simultaneous study of other products

would also be taken up for providing indices of

change in the production and the attendant livestOe

practices from year to year. »Also, with the help- 1

of the data collected in the
'

'

conducted in Tamil Nadu during l966-67 and in Har 7

during 1968-69, studies were taken up for orepar

of a monograph on methodology for estimation of med

production and study of the oractices of disposal ,

of hides and skins and prices of meat.

Statistical studies in agricultural econ

13.4

with a View to study the pattern of

employment of labour in agriculture, data were

collected during the'year 1969-70 from 150 cultiva»

in the Union Territory of Delhi on the various

aspects of employment ij6 impes of labour employ'

wages paid, modes of
payment

of wages, etc.. The

lected was completed during
analysis of the data co

It was seen that family
the year under report‘
labour-constituted the major proportion of labour

engaged in agriculture in case of all holding size

groups. Only largo holdings employed permanent labour

for all types of work; Casual labour and family

female and child labour were employed for post
- showing‘

operations. The pattern of employment, the mode of

payment of wages and the amount of the total wages

paid varied largely with the size of the holding

larger holdings preferred to pay more in kind to

casual labour-but more in cash to permanent labour.

l3.5. Basic research in statistics;

During the year under report, significant

contributions were made in appl' ation of statistical

techniques to problems in sampling, genetical statistics

and design of experiments. A‘simplc and practicable

procedure for utilising anciallary information

in survey situations in an optimum fashion to get

a more efficient estimate of the parameters of

interest than many in vogue was evolved. A difficult

but important problem regarding the selection of
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a sample of required size with varying probabilitieswithout replacement was tackled through modifiedsystematic sampling scheme suitable for adoption in- practise. I. mode1_was developed for analysingthe ‘experiments involving rankings in‘ fractionalpaired and triad comparisons. some useful designssuitable f or agriculture and animal husbandryexperiments had bean suggested asmalso the anal sisof data from such'experiments‘ A problem rclat ngto the,genetic basis ’of the stability parametersdescr bing the inter-action between genotype andenvironment was tackled. A rfigorous theory of thetransition matrix approach for studying the changein the frequency of a gene in finite populations wasdeveloped. '

1.3.6 Publications; /'

During the year under report, thirty-eightPapers by the officers, members of staff and research .students of the Institute were published in standard .Journals. Besides. three technical reports an annual ’

report and its summary were published as ICER lies- 4

tionsg Thirteen pa’ ers were accepted for, pub ation '

in di’ forent journa s.

“W.-

(n Mhi
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_.

.

1...
_ _.>-

m.Prem Narain ,

'

Senior Stat15t1c1an.
Shri K.S. Krishnan g Senior.Statistician. 7
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Shri V.V.R. Murty ...

- Statistician.
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~
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~
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.

w Junior Statistician »?///4iiflxciJaiifiopalan _
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~ Junior Stati
‘
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M
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”W— "

-1 Junior Statisti / ’5’” 1
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1‘51811 j

i
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" ‘
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- Junior Statistician'

,; .
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i 1 Shri SJN+1Mathuz. .

"
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.

w

\\1_
gi.iGéMé.S§h§f _

Assistant Professor of/Statsf'
'

r . . i'
'

1
7'

'

V i

'

Shri A.C. Kiistha ‘Mgg SE18§19¥§£323£508fo§¥i28
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Administration
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“'

_

'

AdministrativeOfficer a;
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firfived‘durinq the Year
‘

'

MsSc; Degrees and

atisti £1
-

ll GUPTA, P.C. On some estimation problems in sampling
using auxiliary information,

2. GUPTA, T.K. Contribution to designs and analysis of'

incomplete factoriala‘
'

3, PONNUSWAHY, K N, Some contributions to design and ;‘-analysis for éiallai and triallel crosses.
_

“

Uioloma

,l; BOHRA. R.K; On a method of contribution and analysis
of confdunded assymetrical_factorial designs in single
replicate.'

‘

'

72..LAL, BASANTc On plans for fractional factorials with
blocks.

'

'

3: ‘m
3. MISHRA, A.K, On efficiency of selective breeding.

’

4. PAL, SATYA: Contribution to groups of experiments, }

'f5' SEIHI, I.Cs On procedures of rotation sampling.

g6} SINGH, RANDHiRl Contribution £5 successive sampling.

,7; SINGH, SHIVTAR} Contribution to succeSsive sampling
. _in multi-stage.design,

-SUNDRAM, 8.8. Designs and models for fractional pairs.

g2;_MAHAJAN, V.K. On the methbdolo, gy of pre—harvest
reforecasting of jute crop.
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/

3. MITTU,. K.T Nonvadditive 1nteractions in Biometricalgenetlcs. l ,7

,

r.

.

if

4. PoDUJAL,.A.G; Methods of estimation of ereé under H.Y.V‘

5. RAD P.P. Analysis of groups of factorial experimentsconducted tdifferent places during different years,

f3, 6 SINGH. M.G
Estimation of samplingvariance under‘,

iarge scale surveys. ~

.

.

2' x

7' TRIVEDI I.On a method of analysis of confounded‘

assymmetraéal factorialdesigns. _‘
,

\

8. VIE, DHARAM. Studies
on the quality of wool.

‘3
, ,

.-
. L

_ .

, i‘
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,

.
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during the vearfig97l.
v

AMBLE, V.N. and AVADHANl, M.S. Inter-censal estimates

of livestock numbers;( gour, Ind. SOC. Agril. Stat.

VN , 7? 8X‘ ,

’

DAS. M.N. and JAIN, R.C. On component method of analysis

of factorial experiments. giometrics, Dec;, 1970.

DAS, M.N. On sampling with varying probabilities. Proc.

Ind. Sci. Cong., 58th Session, Jan.,.l97l.

‘GOEL, B.B.P.S. Statistics of livestock products.

Silver Jubilee Souvenir of Ind, SGc.-of Agri. Stg¢.L

DECo. 1971 l

GOSNAMI, N.N., BAPAT, S.R. and PATHAK; V.N. Studies on

the relationship between soil test values and crop

responses to phosphorus under field conditions. Proc.

Int. Symp. Soil Fert. Evaln. Feb., 197l.

GOSJAMI, N.N., BAPAI, sLh. and PATHAK, V.N. Nutrient‘

status and response of rice and wheat to fertilizers in

adifferent soils. Indian Farminq 20(ll), 29-32, 1971.

on_resource productivity in milk PIOdUCtion' lfl§;§22£;

Agri. ECO'O, V01. 26'.
'

JAIN, J.P., LASLEY, J.F.‘ SIBBIT, BOB, LANGFORD, L.,

COMFORT, J.E., DYER, A.J., KRAUSE, G.F. and

HEDRICK. H.B. Growth traits of reciprocally crossed

Agguss
Hereford and Charolais heifers. J. Anim. Sci. 32:

3 '74 5o
-

'

I

.

-

JAIN,‘J.P. and MALHQTRA, J.C. Camparative‘stUdy of

different methods of indexing of sires. Ind. Jour.

Anim. Sci. 41: 1129-36.

JAIN, J.P. and MALHOTRA, J.C. Relative efficiency of

‘

different methods of indeXing sires. ind. Jour. Anim.

Sci. 41 : 1136'42.--
'

*

KUMAR, PRADUMAN and RAUT, K.C. Some factors in

fluencing the economy of milk production. 229- Jour. o

Aqriiq ECOUALVOl. XXVI, No.23 April " June; lgih
\
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KRISHNAN;‘K.S:,-soN1, P;N; and RUSTOGI, v.3. A
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