
ICAR 

INSTITUT~ OF AGRICULTURAL R~S~ARCH 

STATISTICS 

' 

(I. C. A. R.) 

ANNUAL REPORT 

1968 

Ll 8 R A R Y A VI: N U 1: , N E W D 1: L H I - I 2 



-~ -, 

INSTITUTE OF AG::.:tlCULTURAL RESEARCH STATISTICS 

(I.C.A.R.) 

II 

ANNUAL :a·s PORT 1968 

LIBRARY AVENUE N EW DELHI 



i 

' 
I 

.,. 

l. 

l.l 

1.2 

1.3 

1.4 

1.5 

2. 

2.1 

2.2 

CONT E N TS 
' . . ·~ 

Int r o d uction 

Ore anis a tiona l structure of the Institute 

Disting uished vistors a n d s e minars 

R es ea rch colla bora tion with othe r Institutes, 
Unive rsitie s, Colle ge s a n d institutions at 
N a tiona l l evel. 

Fellowships and s tudentships 

A d v a nc e d trainin5 

Sta tistical r e search in a g ricultura l sciences. 

Statistical a n a lysis and summarisa tion of 
coordina t ed a g ronomic expe rime nts. 

(i) Simple f e rtilize r trials o n cultivators 1 

field s. 

(ii) Mod el a g rono mic e xperime nts a t 
r e s ea rch c entre s. 

Eva luat:i.on of yard sticks of a d d itiona l 
prod uction • 

Pag e 

. l 

3 

4 

4 

5 

5 

6 

9 

2. 3 E s timation of incidenc e of pe s t s and d isea ses. : ·lo 

2. 4 Pre pa ration of n a t i ona l ind e x 0f fit.._ -:1 experimen- 10 
ts. 

2. 5 Sta tistica l a n a lysis of e x p e rime nts on crop 11 
rota tion. 

2. 6 

3. 

3.1 

3.2 

Sta n d a r d is a tion of horticultura l e xperiments 

Sta tis tica l r esea r c h on a nimal sciences. 

Sta n dard is a tion of m e thod s f u r e stimating 
s olid s -not-fa t (S. N 1 F,) in tnilk. 

Sta n da r di s a tio n of p r oc e d ur e of sampling from 
flee c es for the s tud y of woo l qua lity. 

'II 

11 

12 

13 



3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

"' •\ ' I 

.. . . "' .~ 

~· .'~ . '.·. 
' ' 

- 2 -

Stud y of comparative m e rits of s e lective 
bre edinr; a n d g ra c~. in _; up of local cattle. 

Sta tistica l a n a lys i s of s h e ep breed ing data . 

St ud i e s on ge netic cor re l a tions a n d sele ction 
ind ices. r e latin~ to c a ttle . 

Prepa r 'ation of national ind e x of a nimal 
_e xperiments. 

Stud y of economics of r ais ing c a ttle and 
buffa loes. 

,. 
·.· 
~ 

S .. t ud y of cost o f p rod uction of _·sheep a nd wool. 

Stud y of the imp a ct of milk S~?-J>PlY schemes 
on. ,:r;.;g,!:..EJ __ e;c.onomy in milk colle ction are as. 

-~--- --- · ·· ·· --- · - -
3.10 

3dl 

3.12 

3.13 

3.14 

3.15 

3.16 

4 . 

4 .1 

4 . 2 

Estimation of ava ilability a n d .cos t of 
prod uction of milk. 

S t ud y of cost of poultr y a nd e gg production 

Statistical a n a lys is of the da t a colle cted in 
spe cia lize d d a iry f a rmin.s sche me. 

Statistical e ffici ency and oper a tiona l 
f eas ibility of the s a mpline plan for milk 
r e cording in key villa g·e blocks. 

E stimation of a r e a o f ;,:; r azin g land a nd its 
utiliza tion. 

sf u d y of feed milk r e lationship in bovine s. 

~st,imation of morta lity a n d f e rtility r a t e among 
c a ttle a n d buffa loe s. 

?ample surve y inve sti ga tions. 

Surve y of f e rtilizer a n d othe r m a nuring 
p r a ctic e s . 

Surve ys on frui ts· a n d v e get a ble s . 

Page 

14 

14 

14 

lS 

. 
16 

16 

17 

18 

19 

19 

20 

20 
'.t.:. 

2J 



4.3 
J 

4.4 

) 4 .5 

4.6 

4.7 

4 .8 

5. 

6. 

7. 

8. 

9. 

-3-

S urve ys on cashewnut and spice s crops. 

Pilot su.rvey of ca ttle insurance (mortality). 

As s essme nt surve ys und er I. A. D.P. 

Surveys for assessment of hig h yie l d ing 

varieties pro;;; ramme. 

Surveys for estimation of a g ricultural 
production at the block level. 

P£i.ot s urvey for estima tion of liv e stock 
prod uctn a nd stud y of live stock practices. 

Sta tistical stud i e s in a gricultural e conomics. 

Bas ic research a n d tra ining 

Da t a proce s a inc; 

Advisory work 

Publica. t ion a . 

Appe n d i x I: Lis t of appr ove:3 disse rtations 
for the award of 1vi. . Sc. D e g r e e 
a n d D iploma i n A r; r icultura l 

Sta ti s tics . 

Pag e 

2 3 

-~4 

25 

26 

27 

is 

31 

•'33 

34 

.•·. 

Appen d ix II : Li s t of papers published d uring 36 
the yea r. 6 :~ 



1. 

INST ITUT E OF A :_ P ICUL T U P AL RESE A."R. CH STATISTICS 
( I. C.A . :":": .) 

LIB P.A PY A V E :>J TJE, )J'EW DELHI-12. 

ANNUAL R EPO:q T F O R 1968. 

Introd uction 

T he Institute of A : .:cicultur a l Resea r c h Statistics is the 
premi er i nstitut e for .re s e a :rch a nil trai.n i n g in a t ricultu r al a nCl 
animal husband r y s tatistic s i n the c o unt :ry . It deals with research 
methodology for the improve rnent of t echniques in agricultural 
and animal e xpe rime nta tion a nd sa n1pling inv e stigations. It also 
carrie s out res ea rch proj e cts to demonstrate the feasibility of the 
techn~ u e s a nd to d e v e lop the m e t hodolog y for evaluating the prog re s s 
a nd impact of important developme nt prog ramme s. It provides 
advisory s e rvic es a n d training in a g ricultura l statistics, both to 
a g r icultural a n d a nimal husba n dry research workers and 
profe ssional s t a ti s ti c i ans . 

The Institut e m a d e a modest b e g inning i n 1930 as a 
Statist i ca l S e ction of the India n C ouncil 6£ A g ricultural .ttesearch 
w ith one s t a t ist ician a nd a l~rnited s t aff. The principa 1 function 
of the sta--tis ticia n w a s to a ss ist a g r -icultural officers in various 
St a t e s in p l a nning e xpe rime nts a nd in a n a lysin g dat a a nd inter
preting the r es ult s . H e w as a l s o r e spon sible for s crutiny of the 
technical prog rammes a nd p r o g r e ss r e port s of research schemes 
of the Council. T h e a ctiv ities of the s t a tistical section entered a 
new p h a s e towards the e n d of 194 3 when·, at the instance of the 
Go vernme nt of India , r e sea rch was i nit ia t e d for developing obj ect ive 
a n d r e lia ble method s of colle cting yie l d s t a ti s tic s of principal 
f ood crops. This l ed t o the d e v e lopme nt of the crop cutting s urv e y 
t e chnique which h a s sin c e bee n ad opted by a lmost a ll the sta t es 
i n the country f o r e stima ting ag ricultural production. In the cou::.- s c 
of this w ork the s t a ti s ti c a l s e ction h ad to und e rta k e r e s e arc h in 
s amplin g the ory a n d to tra i n a large number -of s t a tistician s a n d 
fie l d s t a ff running into thous a nds . With the increa sin g a ctivities 
the Sta ti s tica l Wing a s it carne to b e c a lle d, w a s r e org a nized 
w ith o. strc;m g s a mple s urve y unit a n d w ith two s e p a rate unit s 
d ea ling w i t h sta t is t ica l a pplica tions to agric ultura l res ea rch and 
a nima l husba ndry r e sea rch. The organiza tion w a s h ead e d by the 
S t atistica 1 Adviser to the Council. 

In 194S t he C ouncil i n sti tute d r e g u la r pos t - gra d uate 
t r a ining cou rses both fo r Profes siona l Sta tisticia n s wis hing to 
s p ec ia lize in a e r icultur a l s t a tisti cs a n d for a g ric ultur a l a nd 
a nima 1 hus b a ndry r e s ea rch w ork8 r s d e sirous of a cquiring 
knowl~dge of 3 irnp l e s t a t i s tica l m ethod s require d most ofte n 
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in their work. Although t eaching and resea rch was 
integrated ,a s m a ll tra ining unit consisting of whol e time 
Profess o rs , Assista nt Professors a nd demonstrators was 
constit ut ed to b e Sl_)ec i a lly re s p ons ible for orga nising the 
vario us cours e s. The Institute soon a c q _ui red inte rna tiona l 
recognition as a training and r e s ea r c h ins titute in the field 
of agricultura l statistics a n d was responsible for training 
fore i g n s tud e nts a n d orga nizing seminars_for the Food a n d 
Agric ult ura 1 Organisation of the United Nations. 

V a lua ble corifributions have l:>een .m ade by the 
St a tis tical W ing to the proble m of improvem e nt of crop 
a creage a n d production s t a ti s ti c s. S a mpling t echniques were 
d e v e loped fo r s e c uring objectiv e- a nd reliabl e e s tima t es of 
m arine fish c a tch a nd of livestock numbe rs. By the end of 
195 2 the c rop c utting surve ys for tP,e e s~imation of principa l 
fooi crops we r e e xte nd ed to p:ra ct~cally the w hole c ountry. 
In ,'iilnua ry , 195 3, accord i n g t o the dec i s ion of the Gov e rnme nt 
of Ind i a the w ork of the large sca l e s a mpl e surveys on food 
crops and a f ew othe r surve ys w as t ra n sferre d from the 
I.E<:; . A. :.{ . to the D i r ecto r <lt e of N a tiona l Sampl e Survey in the 
Ministry of F inance . 

In 1952 t w o F . A . .J . e x p e rt s , : Dr . F rank Yate s, Chie f 
Statistici9. n, _._'\ otha rns t ea d .i:xpe :::· ime n t a l St ation and Dr . D. J. 
F inne y of O xfo rd Univ ers i ty, w e r e a.;s i g n c d to t h e Gove rnme nt 
of Ind ia to r ev i ew the r e s e a r c h a n d tra ining :lctivit ies of the 
Statistica l Wing a n d t o adv ise the m on i t s c1 e v e 1of3ment. On 
the ir a dvice the a ctivities of the 3tat is tical \ll!ing w e re expa nded 
m m 21 ny dir ections . 

T h e orga niza tion moved int o its present c a mpus in 
Aug u s t, 1955 . The c :1 mpus p rovide s fa cilities of a libra ry, 
c lass - r ooms a n d a n a udito r i um b e .s i de s office space for its 
t echnic a l -a n d miriiste r i iJ. l sta ff . A hos t e l w i th usual amenities 
a n d a p l a y g round a r e a l s o p rovided for the train e es . In view 
of its rol e as a t r a inine; a n d r esea r c h o rga niza t i on the 
St a ti s tica l 1N i n g w :1s des i gna t ed a s the Ins titute of A gri c ultura l 
Res e a r c h ~tatistic s in 1959 . The m e c h a nic a l data pr oces sing 
unit was a l s o a dded to the Insti tute a bout this t ime . This has 
b e e n r e c e ntly e xpan d e d ·w ith the ad dition of a n I. B. M . 1620 , 
e l ectronic c omput e r a n d othe r r e la t e d e quipme nt. Thes e 
d eve lop m e nts hnve e n a bled the Institute to d is c h a r g e its 
f unctions mor e e fficie ntly. 
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1.1 Organisational structure of the Institute. 

Pendin g comple tion of the .r e o r ga n .i,zati'on of the I. j C.A. R . 
the lnstitute is yet to b e or ganize d into appropriate div isions and 
seCtions. At present the Inst i tute is headed by the Sta-tistica l 
Adviser. H e is ass isted b y t wo D e puty Advis ers, One Senior 

•. r . ~ · .• • . ·: 

Professor, 13 S e nio:t Statisticiq. n s and P r ofes sors, 24 Stati-sticians 
and Assista nt Profess ors a n d 31 Investi gators; 60 Statistical 
Assistants a n d 4 7 Senior Computo .rs ~ _In addition ther e were (i) field 
staff consisting ' of 3 fie l d officers , 7 Ins pec:tors and 72 Supe rvisors 
and e numera tors for c ollection of dat a in pilot s tudiee, (ii) a mechanical 
data pr6c es s ihs_; unit headed by a n Officer on Specia l Duty, and 
·including t wo P rog r a mmers, 1 Me-chan~ca l T a bulation. Officer, 
2 ,Electronic Comput er · Operators ,3 M ac_hine Operators 1 3 Supervisors 
and a bout 50 -Ke y Punch Opera tors, for .me~ha.ni,cal ·processing of data . 

The work is· b e ing organ ized broa.dly into five divisions with 
suitable s t atistica l staff. 

1. · St atis tic9.-l.. res ea_~-~h- (~a grfc uTfiira l sciences. 

2. Statistica 1 r esearch. i n a n ima 1 scie nc es. 

3. Sampl e s u rvey inve s ti ga tions 1 

4 . Basic research, :tnd training and 

5. Mec hanical a n d. e le ctronic p roces sing of dat a . 

The library of the Ins titute is m a na ged by a n Assistant 
Libraria n a nd a lowe r division clerk. 

The adminis tra tive s e ctions of the Institute are h ea d e d b y 
a n ,A- dmini s t rative Office r. He is as siste d by a n A s sis 'la -nt 
Administra tive Offic e r, a nd three Se ction Offi ce r s, a Junior Accounts 
Office r a n d othe r minist e ria l s t a .f£. . 

: .• . ~ .. 

. ! ' 

I, 

,. 
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1.2 Distinguished visitors and seminars. 

S e mina rs b a s ed on topic s of r esearch comple t ed by 
offic e rs a n d s tudents of the ·Institut e formed a n e s s e ntia 1 pa rt 
of t h e a ctivities of the Ins titute a s usual. In a ll 25 semina r s 
we r e de live r ed in t h e y e a r .. : . Dr. P . S. Puri, As s ocia t e 
Profe s s or of St<:~ tiStics Purd u e Unive rsity, U . S . A., Dr . R .C . 
Bos e , Profe ss or of Sta tistics , Unive rsity · of North Caroline,., 
U . S.A., Profess or C .B . B e ll, Michiga n Unive r s ity, U . S.A., 
a n d Dr. J.N. S r ivas t a va, Profe ssor of Sta tist ics , Colorad0 
Unive r s ity, U.S.A., visite d the Ins titute a nd delive red 
l e ctures on topic s of current r esearch . 

A r e giona l tra ining centr e on_Agricultura l C e n s u s 
T echniques for c ountries in ~sia a n d F a r E a st orga nis ed by 
the F~A. 0., a n d hos t ed by the G o ve r nme nt 9f India w as 
conducted a t the Ins titut e from 2 p.d S e pte m b er to 7th Decemb er ,1968 
for imparting tra ining in cen s us· m ethod ology to participa n t s 
from l3 countrie s in the r egion. 

l. 3 .. ;?. e s ea rch Colla bora t ion· with othe r institute, Universities 
c olle ge s, a n :::l other institutions a t Nationa l l e v e l. 

Dr . G . R . Se th, Sta ti s tic a l A d v i ser visited the Ohio Sta t e 
Univers ity, U . S. A . to spe n d .:.1 t e r m a t the D e partme nt of 
Mathe m a tics . 

Dr 1 G . R . Set h a ., a 1n e mbe r of Ind i a n D e l e gation and 
Dr. Da r o g a Sing h , Joint Dire c t or, as a n obs e rve :i- a tte nded the 
s econd session of the F .A.O . Commiss ion on Agricultura l 
Sta tis t ics for~As ia a n · Far 'Ba st h e ld in New D e lhl. from 
D ecembe r, 9 to Dec e mbe r, 14 , 1968 . 

Dr . Daroga Sing h 2.t t e n d ed w o rks hop a n d D e monstration 
C e ntre for 19 70 Agric ult ura l C e n s us h e l d a t W<:~s hington U . S.A . 
from· 12th Ma y to 25th Aug us t, 1968 . 

. ' 

Shri K . C . Ra ut, Senior St 6 tl.stl.da n a tte n ded the 
Inte rna tiona l Semin a r on Liv e stock a n d Live stock Products 
Sta ti s tics orga nised by F . A . O. a t Moscow, U . S.S . . R. . from 
30t h Septemb,et .-- to . 3·'Jth 0ctobe..-, 1968 . 

Shri M . P . Jha , Se nior Sta tisticia n proceeded on 
28th Decembe r, 1968 to S e oul (K o rea ) as A g ricultura l 
Sta ti s tic ia n on a n a ss i gnme nt un -:1er F ' , A . 0. of the United 
N a tions . 

._-

· .... . 

, 

.. 
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1. 4 Fellow shi p s a n d Stud e nt s hips . 

D u r in g the y ear, 21 f e llows hips w e r e a w a rded to student s 
s tud ying a t the Ins titut e in v a rious cours e s a n d 12 f e llowships 
to post - g r ad ua t e s tud e nt s w ere c ontinue d . F o ur for eign student s 
w e r e a l s o train e d . The d e t a ils of these awa r d s ·a r e giv e n l a t e r 
in the r e port. 

1.5 A dv a nc ed train i n g . 

Shr i K . B. L. R a s tog i, Sta ti s ticia n joine d the Elhio State 
Unive rs ity U. S . A ., for hig h e r s tud i e s in C omput~r Scie nc e 
i n A p ril, 1968 . 

Shri J. P . J a in St atis ticia n w as awa rded the F . A.O. 
f e llow ship a n d j oine d the Univ e r s ity of Miss ouri, U.S . A . , 
"for. on e y e a r 's a dvan c e d t r a inin g in G e n e tic Sta t is tics . in June , 196 8 . 

'. ' l 

... 

2. -STATIS TICA L RESEAR C H IN A G R ICULT URA L S C IENCESw 

The programme of St a t is ti c a l :Resea rch in A g ricultura l 
~cience s a t the Ins titut e w a s c ontinued d ur i n g the y ea r und e r 

' r ~'port. T h e m o. i n i t e ms of r esea rch includ ed in .the prog r a mme 
we r e (i) Sta ti s t i ca l ;:m.::~ lysi s a n d s umme r i z a tion of dat a colle cted 
under the .h ll ·~Ind ia Co-o r d ina t e d A g r onomic Exp e r i m e nts Sche m e . 
(ii) A n a lysi s of e x p e r ime nts a n d pre p a r a t i on of compen .d ia of 
N a tiona 1 Ind e x of A g ric ult1.ua 1 F i e l d E xpe r iments. (i ii) ~na lys is 
of exp e rime nt s on e r a:_:> rot n t i ons . (iv ) Sta n da r d iza tiori of 
Horticultura l Expe rime nts fo r d e t e r m i n ing the s iz e a n d sha p e 
of plots for e xpe rim e nt s on p e r e nn i a l crop s a s a l s o for f ixatio n 
of optimum l e n glth of e xpe rime n t a t ion with the se c rops . I The 
'd e t a ils o f a ctivitie s in· the se va rious sche m e s a r e g i v e n below • 

. I 

2.1 St a t i s ti c a l a n a l ysis o. n d 2 u m m a ris a tion of a ll fr1d~a 
c oo r d i n a t e d .agron om ic e x p e rim e nts . 

Y: h e a ll Ind ia co o r d ina t ed a gronomic e xpe r iments s c h e m e 
w a s s t a r t eJ d u r i n g S 8 c ond F i v e Yea r Pl<1 n in cella b e r ation with 
I. A . R .I. a b d v a r ious s t a t e s in t h e: count r y. T h e w o r k unde r the 
sc h eme contin ue d d urin g t h e T hi rd F i v"' Y e a r Pla n. The t e chnica l 
p r o g r a m m ·e of t h e sch e m e was r c v i e wed ·a n d r e vis ed a t the 
A nnua l w orks h op h e L l in 196 8 , t h e n ew t e c hnic a !' p rog r a mme 
b e i n g efff:f'..._ti :'>"e f rom k h a r if li9.6·9i- -m:l;_ · 

•· . • . 
: ,r~ .i 0 •; 
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The scheme i s ope r a t e d in . two part s w 

1. Simple f e rtilize r trials on c ultivc tors 1 

fie lds . 

2. . 'M o de l ag ronomic e xpe rime nts a t r esea rch 
c-e ntre s . 

The det ai ls of work unde r e ach.of the two p a rts a r e 
as follows: 

2.1 (i) Simple F e rtilizei Tria ls on cultivators fi e l d s. 

The m ain objective s of .thes e ~ria ls a r e (i) to s tudy the 
r e spons1e· of hig h yie ldin g a n d loca lly improve d cro p v a rie ties 
to f e rtilize rs (ii) to r1 e t e rmin e optimum f e_rtilize r sched ule s for 
importa nt crops in d iffe r ent r egions of the c ountry ~ nd 

· (iii) to ·corre la t e crop r e sponse s with soi l t es t v a lues . 

With the n ew s tra t egy in agricult u r e: a n d co.q.peque nt 
e mpha sis on h igh yie ld ing v arietie s a n ew t e chnica l p rogra nrme 

. oJ~th?. _ ~_c:_heme_ was formulc:~ t e d e~t i t s A nnual Workshop i n 1967 
unde r w hic h it was proposed t6 c'onduc t tria l s w ith high yie l din g 
va~rietie s i n 30 districts a n d with loc a lly improved varietie s in 
60 dist ricts. Howe v e r, out of the t a r g etted 1800 0 t ria ls 1 only 
a bout h a lf the numbe r w e r e a c tua lly cond ucte d d uri11; ~ the y ear . 

During 1968 1 sta tistical a n a l ysis of dat a for tria ls 
cond ucted d uring 196 S -66 a n d 1966-67 w a s compl e t ed1 a n d summary 
t a bles pre p a r ed . Data for a bout 5000 tria ls und~ ~ . the hig h 
yield ing v a rie ties progrq.mm e as a l s o un de r the' exis'ting pro g r a mme 
cond ucted d uring;l967-6 8 w e re c o de d p unched a n d a n a lys ed . The 
a nnua l r e port s ummaris ing the r e s ult s of tria l s cond uCt ed in 
1967-68 was p _r e pa r ed a n d pr e s e nte d a t the An.pua l W o rkshop 
h e l d in Dctobe r 1 1968 . Import a nt r es ults obta ined ,a r ,e 'a s follows ~-

. ! ~ ; 

A p p lication of 60 kg/h a of nitrog e n on p a d dy crop gave 
a r es pons e of a bout 6 Q/h~ in k h a rif s eas on with ' ·dwarf 
v a rie ti e s a s agains t 4 . 5 Q/Fi.a obta ine d with loca lly improved 
v a rie ties . W ith t h e increase in .the l e v e l of a pplic a tion of 
nit rogen to 120 k g/h a 1 a dd itiona l r e sp.ons e s obta ine d w e r e 5 
and 3 0/ha w ith the t wo types of v a r i e ti e s . li"l the c~ s e of wheat 1 

the respons e of clwa rf v a rietie s ,like P V -18 a n d Sor.~ra -64 to the 
a pplica t i on of 6 0 k g . N/h a w a s a b o ut 7 t o 9 0/h<::~ . _ At do uble the 
.Jos e of nit rogen 1 a n a dditiona l yie l d of a bout 5 0 / h a w as 
obtain eJ • The r e~ pons e t ·o nit r o g e r a t 60 kg/h a fo r hybrid 
m aize as well as for the loca l v ari 2ties was a bout 5. 0 / h a . 

• 
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For stu~ying the s o i l t e st cro p r e s pons e r e la tionshi p, 
s o i l t e st da t a on w h ea t c r o p f r om P unja b a n d Utta r Prad e s h 
a n d on r ic e c r op from i.1n d hra P rades h w e r e ut i lized . So-il l 
a n a lysis da t a w e r e :not c o lle cted i n the other s t a t e s . The 
m u lt i p l e co r re la tion c o - e fficien t s o f f e r tili z e r r espons e s to 
nitrogen a n d p h o s ph o r us· with ·s o i l t e s t v a lue s w e r e gen e r a lly 
low a n d n9n-s ign ifican t, ind i ca t in g tha t · only a f r a ction of 
tota l va r i a tion in f e r t i l i ze r r e spon ses could b e e x pla ined by 
the s oil t e s t a n a l ys i s . 

2 . 1 {ii ) M ode l a g r onomi c e xpe rime nt s a t res ea r ch c e ntre s. 

The m a i n ob j e ct £ t h e se e x perim e nts is to obtaiP :. · 
scie ntif i c infor m a t i on on e ffe c t s of fertiliz er s a n d othe r 
imp r ov e d C\gr ono m ic pra ctice s und .:: r i nt e n s ive c ropp ing pa tte rn. 
T h e c xp0 ri rne nts 3. r e c ond uc ted on m a jor ce r ea l s like pad d y, 
w h e a t, m a iz(;; , jowa r a n d ba jra a n C: importa nt c a s h c rops like 
cotton g round n ut, e t c . 

D ur i n g the y ea r, 350 la yout p l a n s f or k h a r if 196 8 -69 
a n d 225 la yout p l a ns fo r ra b i 196 8 - 6 $ we r e pre pa red a n d s e nt 
to 4 8 M ode l Agr onomi c Cent res for . cond uctin g e x p e r i m ents on 
high yi e ldin g v a rieties of C;:) r c a l s a n d a l s o on c nsh crop s. 
St a ti s tic a l a n a l ysis of yie l d dat a of a bout 75 a n c1 6 0 e x p e r ime nts 
c ond u c t ed on p add y d u r ing 196 5 - 6 6 an-~J 196 6 -6 7 respe ctive ! y 
w a s c a r r ied o ut a n c1 f i n a l ta bl(~·s p r e p a r ed . 

Two re ports e mboc1 ying the r e s u l t s of e xpe rime nts 
cond u c t ed o n w h eat a n d cr ops ot her t h a n padd y d ur i n g 1965-66 
a n d 1966 - 6 7 we r e pr ep::~. red . T h e dat a of exp e r i m e nt s c ond u c t ed 
d u r ing 1967-68 were a n a lys er:l a n d two· r e p ort s one f o r kharif 
1967-6 8 a n d a n othe r f o r r a bi 196 7 - 68 we r e p r e pa r ed a n d 
s ubmitte d to the secon d A nnua l W o r k s hop h e ld in O ctobe r ,l968. 

Im p orta nt _c-.: s ult s obta ined from t h e da t a of e x p e rime nts 
c on d uc t ed d urin g 196 7-6 8 a r e given b e l ow :-

Good ::.-es p ons e s rn n ging fr o m 5 to 14 0 /ha were 
? bta ined t o 6 0 kgjh 2 of nit r ogen on padd y crop a t a lmos t a ll 
t h e c e ntre s . At d ot;b l e the l e v e l of nitrogen , t h e r e spons e 
of p add y inc r 0ased a t m o s t of the c e nt r es . H owe v er , furthe r 
in c rea se in the applica tior1 o f n i t rogen d i d . not s h ow m u c h 
add it iona l respon s e . 
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Good r e spons e to the a pplication of phosphorus at 
30 k g/ha was obtained only a t Pura farm a n d Y e mmiganur b ein g 
of the orde r of 8 ...:. 1 OQ/ ha . Incr ea se in the l e v e l of a pplication 
of phosphorus to 60 kg/ha . P 20s/ha d i d not give significant 
additiona l respons e . At the othe r c e ntres, the response to 
phosphorous w a s low or a b3 e nt. 

The r e w a s no r es ponse to a pplica tion of potash. :I'he 
a v e r a ge yie l d of I;{ -8 r a n ged from 22 to 50 0/ha a nd that of TN -1 
from 13 to 52 0/ha . 

Diffe r e nc es in s pa cing s d id not s how much e ffect on the 
yield on p add y. 

Soil a pplica tion of nitrog e n ga v e hig h e r r e sponse by 
4 to 12 Q / h a as compared to folia spra y . 

On wheat, sign ifi c n nt r es ponses ra n g ing b e tween 6 and 
22 0/ha wer e obtC!- ine d t o 60 k g N/ha a t most of the c e ntres. A t 
double the l e v el, ~ ad d itiona l r espons e va rying from 2 to 10 0/ha 
w a s obtained at a m a jo"rity of Centres . 

Respons e s of the orde r of 6 - 9 0/ha wer e obta ined a t 
B a g awi, · Powarkhe da, · Bichpu-r i,· Pura farm a n d 1Vlasodha, when 
pho sphate was a pplied a t 30 to 60 kg . P z O s / h a . Significant 
respons e to .potas h w a s obtained only a t Pur~ farm. 

V a ric ty X ·Nitroge n interact i o n was ' found significant at 
Karaiyirippu a n d. Hira gac h i i n kh a rif and a t Ka r a iyirippu and 
P e r a vurani in r a bi seas on wit h ric e . Vari e t y I :':~ - 8 gave highe r 
r e spons e to Nitroge n a t a ll the three centres e xce pt a t Karaiyirippu 
d uring kha rif s ea s on. In th e k h a rif s ,ea 3on, the ind ige nous 
varieties ga v e high e r yielrJs w h e n n o nitrogen was a pplied . For 
whea t thi s inte r action w as s i g nifica nt a t 10 c e ntres of which the dwarf 

wheat s gave hig h r e 3pon s e t o nitrogen a t f i ve centre s. At 
Pura fa rm K - 68 gave higher yie lds with a nd without nitrogen 
a s compc.rerl to the S - 227 a n d S onora - 6 4 . Highe r s eed r a t e 
in wheat crop sown o n the o ptimum dat e gav e higher yie l ds a t 
Mas o d h a . At Pur:1f<:lrm a n d Sume rpur, the r es ponse to nitroge n 
decrea s ed with '.:le l a y in sow •.n g da t e . 

' 

; -
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2. 2 E"aluation of yard sticks of ac1::1 itiona l prod uction. 

For asses s i n g the: -g rowth in ag ricultural production 
like ly to a cc r u e from pla nne.::J ·:1ev e lopme nt m e asures, a 
know l edg.:! of the add itiona l yie l d p e r unit i. e . yardsticks for 
v a rious improven;1 e nt .m ea s ures is e s s e ntia 1. Formulation 
of ya :rrl>stick? of ad ·:~ itiona l p rod uction fo r d iffe r e nt c rops is a t 
pres 2 nt in h a n d e1 t Institut:e of .Agricultural Re s ea rch Statistics. 

D uring 196 8 , the ya r :J sticks of ndd itiona l prod uction 
.w e r e e v a lua t ed a t the fo llowing l e v e l s of N, P, K: 60 Kg N, 
30 k g . P 2o 5 a n d ~0 Kg K?.O/ha f or toba cco, 60 Kg.N 
30 Kg . P 20 5 2 n d 60. K 2o j h a for chillie s a n d 100 Kg. N 
SQ k g . Pz0 5 a n d 100 k g . K 20/ha for pot ato . The e xperime nts 
on cultiva tors fi e l d s s howed tha t the y a r"l sticks for toba cco 
wer e low for a ll the nut rient s b e ing l ess tha n a quintal p e r 
h e cta r e . The b e s t .. ;res pons e s on c hillie $. (dr ied ) w e r e obta ined 
in A n d hra Prade sh~ the ya r d sticks of a d itiona l production 
b e ing of th2 or -Je r of 3 tonne s pe r tonne of nitroge n, 3. 6 

.topn~ s p er tonne of P 2 X) 5 a n d 1. 6 tonne s per tonne of K 2o. 
B\lly r egions of Punja b , s h owe.J t h e b e st r e spons e on p ota to, 
the yc;=t r d stick b e ing 66 tonn e s per ton n e of nitr ogen, 53 tonnes 
of p e r tonne of P 2o5 a n d 3 7 tonn c s pe r tonnes of K 20. In the 

-pla ins, the corre sponding ya r c;} s t icks w e r e a little l e ss a n d 
c;~ l so w e r e mor e varia ble . 

A t re s ea rch c e nt r e s, the re sponse to nitr·o gen was in 
ge n e r a l more tha n tha t obt a ine d on c ultivator s fi e l d s . The 
.r e sponses to vtw sphorus a n d pot a s h w e r e mode r a t e or a bs ent. 

. j : 

.fl.t 50 k g . N / ha , the e xotic varieties IR -8 and TN -1 
a n d loca lly .improve 3. varietie s of rice gave the y a r ds tick of 

· -a 'dditiona l prod uction b e tween 10·-12 tonne s p e r tonne of N. 
This was a.bout 4 tonnes more tha n t hat obta ined with loc a l 

. v.a rie tie s in kha r ~f s ea s on. For the m exican dwarf vn.rie ties 
. .of wheat, the y a rdstick of add itiona l prod uction was 17-19 
tonne s per tonne of nitrogen whil e C 306 a n d loca l v a rie tie s 
ga v e about 14 tonnes p e r tonne.·. of nitroge?· 

. No consis t e nt r es ult s w e r e obta ineJ on the othe r crops . 

.• .. :. • . · 
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2. 3 Estima tion of i nc i::lcn c e of p e si:s a n J -:'l is ea s e s: 

The object of t h e; s chz m e w a s to evolve suitabl e sampling 
a n -.:1 m e as urem e nt t e c hni que s fo r e s tima tion of incid e nce of .. 
p e sts and d iseas e s a n d ass e ssment of cons e que nt loss i n yie l d 
of crops. 

Report of a pilot samp l e surve y con d u c t ed for 4 years I 
from 1962 - 6 3 to 1965-66 on paddy in Thanjav ur d is t rict of 
M a ] ra s s t a t e was prepa re c~ . The surve y c overed a ll the three 
pa d·-:ly crop s e as ons in the -iis t rict viz ., K u r uv ;>. i ,Sa mba and 
Tha l a d i. 

The incid e n c e of a lmost <t ll the pe sts a n d d iseases 
v a ried ov e r the y ea r s. R at;:; w e r e obs e rved a s a major pe st 
-J uri n g a ll the crop sea son s . Stem.bor~:r a n d Ga ll fly, a n r:l 
H e li:ninthospo:z:i um w e r e a l so the m a jo r pe sts a nd d is ea ses 
r e spe ctive ly c.! u rin g Sa rnba a n cl T h a lad i s eason s . The pea k 
pe rio-J s for l eaf :lis ea s e d u e to H e lminthos p orium a n d dea d h earts 
d u e to s t e mborer was a bout a month b -.;for e t h e h a rvest whereas 
s ilve r s hoots d ue to Ga ll fly w e r e a t their maximum d urin g the 
observa tion t a k e n <:l bout two m o nt hs a fter trans p l a nt i n g . 

The ov e r a ll perc e ntage l o s s -J u e to in~irj enc e of the major 
p e sts a n d d is e as e s w a s found to b e the maximu~, for long 
d u ration v a r i e tie s of Samba s ea s on b e ing 10. ~while for each 
of the other t wo p a ·1dy cror s the corr e~pond ing fig u re was a bout 
4 p e rce nt. The &ve r a g e .:.1vo iJa b l e l o s s i n yie l d in S a mba paddy 
with the us e of r ecornm.e n :led p l a nt pr ote ction s ched ule w a s 
estima t e d a s 4 11 Kg/.ha with S . E . of 32 kg . / h a . The a v e r a ge 
inc r ea s e in r e tur n by ad opting the r e comm e nd ed plant p rotec t ion 
sched ule w hich w oulr:l involve a u- e cur :r ing e xpe n diture of a bout 
R 's .100/ - p e r h e cta r "..'! pe r sea s o~i, was of the order of .~ s .188/
with S . E . of :as . 22/ -. 

2 . 4 Pre p a r a tion of nationn l index of fie l d expe rim=nts: 

The objectiv es of th~ s c h eme a r e (i) to m a intain a t 
a centra l place the r .s u lts of 01 1! the agricultura l fie l d s experime nts 
cond ucte d in the countr y .J n .J (ii ) prerare a n d p rint the comp e n d i a 
of the s e e xpe:cimcnts pe r i o Ji ca lly . 

The r egion a l sta ff of the sch e m e collecte cl a n d reported 
the 'Jat a of 2, 300 e xpe rime nts p .::: 1•t a ining to t h e perioJ 196 0 -64 
j u r ing the year unJe r -repo r t. 

'( 
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The r e sult s of expe:d)ne nt s con d ucte d d uring the 
p e;iod 1960-64 in .J uj a r a t a n :J Mad ras Sta t e s for a numbe r 
of y e ars a n .J/o r a t a numbe r of p la ces w e r e summa ris ed . 
T h e s ummari sation of e xperim c a t s of Oris s a Sta t e is in p rog r e ss. 

2. 5 St a tistica l a n a lys is of exp e rime nts on trop rotation . 

Althou~h a e;oo J num b e r on cro p r ota tion e x perime nts 
were conJ ucted in pa st y e:J rs at .w-a r i o1.1s centres in Ind i a und er 

various sch e m e s , a comp l e t e a n a l ys i s of the ·Ja t a w a s r e r e ly 
t a k e n up a t the s e c e nt r es m~ inly b e ca us e of the complica t e:l 
m e tho-:lolo3: y inv olved . The Ins titute p la y ed a p oine ering role 
in a n a l ysing s u c h experim ent s w ith r i t:: o r ous sta tistica l 
t e chniques a n :l b r inging o ut full information contain e::l in the m. 
Dat a on c r o p rota tion e x periment s obta ine--1 frorp J a ~a on, 
A kola , J e u r , a rir1 · Cha ~ i~ Ma h~_rashtra , S urat in 'G uja r a t, and 
Dha rwa r in M y sore st~ fe were a n a l y s ·e:J a t the Ins titute a n d 
r eports prepa r e J . 

2 . 6 
·2 . 6 Standard1s a t1on ot ho-rt 1cu1tura l e xperime nts . 

The Ins titute h a s p l n y e J a poine ering r_ole in solving 
va rious ·proble m s in p l a nnin :; 'ln .-:1 a ~a lysis of expc}·ime nts on 
horticultura l c rop s . P robl ems l ike rlet e r mina t i o.I). of p lots of 
optimum size a n d s hape of p lots for e xperime nts on various 
pe r e nnia l a n J a nnua l cro p s , m e thod s of a n a lysir1g e x perime nts 
with inc ornp l e t e r e co1··Js , crit e r ia f o r fixa t i on of optimum 
~ uration of experime nta tio n w it h perennial cro p s e tc. h a v e bee n 
~a c kled by th2 Ins titute i n the p,ast. Stud i es on the s ize a n J 
shape of p lots for p e p p e r, areca nut, coc onut, m a n g o, knol khol, 
c a bba e;e , bhin ~li a n J toma to h a v e b e.e n c o_m p l e t e d . _ 

D uring the y e ar un ::1 er r ep9rt uniformity tria 1 d a t a on 
appl e we r e a n a l y s e d a n d a prel i mina ry_ stuJ y of the optimum 
si z e of p l ot for e x pe rime nta tion w ith appl e wa s (lp¢ple t ed . 
It w a s found tha t for expe r i m e ntation with appl e , tr.ee - p lots 
of t w o trees each could b e r e comme n ded . 

3. ST A TIS TICA L RESEARC H IN A NIMA L S C IENCESE 

• J . • 

The Ins t i tute c ontin ue -J i t s pro g r a m m e of sta tistica l 
r e s e a r c h in a n ima l scie n ces rh.:. r in e; the ,y ea r unde r r eport. The 
inve s tigations in c luded cr itica 1 e xv. mina tio n o.f ,bree :E n g da t a , 
sta n ard is a tion of t echnique-s fo r .. rneas u r e m pnt a n d sam p ling 

. . J • • 

a J;l,d i n v e s tiga tions for .- 3ev e lopment, qf t e c hniques for the stud y of 
cost of p ro j uc t i on of lives tock a nd po1..1;lt ry p ro-J uct s . S t u - i e s 
w e r e c a rri e:-1 out on t h e c o ::nparat ive pe r fo rma nce of in d igenous 
cattle (B e n ga l type ) a n d their >; ra Jes with Hari a n a breed . T h e 
c omparat iv e perfo r m a n ce of vario us 8 raJe s obtain eJ by crossing 
loc a l s h eep in Kas h mir with exotic ra ms was a l s o s tud i ed on the 
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b asis of ua t a fro m a s cheme spons ored by the L C . A . ~ . R e p orts 
w e r e prepa r ed on the st u-J ies ca rrie d out on the e stim3tion of 
Solid s -not -fa t (S. N . F . ) a n -:J the c orre ction f a ctors for f a t by 
Ge rber m e thod . The ~Jroj e ct for sta n da r d i sing the p roced ure 
of s a m p ling f or asse ssine; wool qua lity of a sin g l e fleec e a s 
w e ll a s tha t of fleec e s from g roup of sheep which w a s initia t e d 
ea rlie r c ontinued d urine; the y ea r. The work on the p r epa r a tion 
of the index of a nima l expe rime nts w a s continue d . Prepa r a tion 
of fina l r e p orts o f investigations for stud ying the c ost of 
p rod uct i on ~f s h eep a n d w ool in Himach a l Prad e s h w a s comp l et e d , 
while work on the prepara tion of f i n a l repo~t concerning the 
investiga t i ons for s tud y in g the e c onomic s of r a ising cattle and 
buffa loe s in Hiss a r d i st r i c t wa s c onti nue d . 

3.1 Sta n d a r ,) isation of m e thod s for e st i mat i on of 
s oild s -not -fa t (S. N . F.) in milk. 

W ith a v i e w to (i) develo pin g a n app ropri a t e formula 
re l a t i n g S . N . F: t o Jens i.ty n n d f a t, (ii ) e s tirm ting correction 
f a c tor for fat a s ,_1 c t e rmi.n e J b y G e rbe r m etho'-J , a n d (i ii) 
p r epa ring t e m perature c o rre c tion c ha rts f o r d e n s it y fo r 
va rying fa t p e r c e nt ages, t h e ·Co uncil sp~ns oreJ a c o-ord ina t ed 
s c h e m e in 1963 . Un 3e r th..:: s c h e m e , the c h e m ica l a na lysis 
of a la r g e numbe r of milk s::t m p l es w a s c arri e d out a t four 
cent res a n d the _1a t a w ere maJe ava i la ble .for s t a tisti cal 
a n a l ys i s d u ring 196 6 . 

Res ult s on s t a t istical s t ud i e s p e rta ining to the 
e s tima t i on of a n a ppropr i a t e f o r mula r e l a ting S .JN. F. to fa t 
a s .Jet e r m ine .J b y Gerbe r m e tho -J , and densit y were r e por t ed 
las t year . D uring the y _a r, stu~ie s w ere unJ e rta k e n to 
:J e t e r mine the f ormula f o r pre ~i cting SN F f rom known v a lue s 
of fa t by Ros e -~ottli.eb m e t.h oJ a n d .Jen s it y . The s tud y s howed 
tha t broad ly there was no. s i gn ifica nt s ea son a l tre n nor a ny 
si gnifica nt d iffe r e n c e i.n the f o rmul a e f o r the :h ffe r e nt b r eed s 
w ithi n a c e nt r e . Howev e r , the regre ssion e qua tions p e rtaining 
to the :-'! iffe r e nt c e ntr e s w ere g e n e r a lly n ot homoge n e ous . This 
patte rn of vari a t ion wa s mor z o r l e ss simil aT f o r the e quations 
p ert a i ning to the t e m pe ra t ure 1-=ve l s , viz . , 20°C a n J 2 7°C 
for .Jens ity a n d t h e m e thod s of -J e t e r mina tion of f a t. 

D u r i n g t h e y e a r , st u.J i e G r ela~ing to the c o r r ection 
fa c to r fo r f a t by Ge rbe r ine tho:::l w e r e a l s o unJe rta k e n a n d a 
r e por t i n corpora ting the r e s ult s was p r e.p a r ej . T h e studies 
s howed tha t b r oa J ly the Ge r b e r m et hod ov e r e s t i m ::) t eJ fa t 
in the cas e of in :1 i vid ua l and bulk milk of cows a n d buffa loe s 

I 
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a n ·i unde r e s tima t eJ fa t in the c a s e of s e parat ·~ d milk. The 
pattern . of vari a t ion ov e r s ea s ons, bre ed s an::! c e nt r e s was 
th·2 same a s in the e a rlie.J.' s t u -J y . The e qua tions f i tt ed fo r 
the s e as on w is e ::lat a w ere pooL..:d a n ,J corre c tion f actors 
e s ti'ma t ed . 

3 . 2 St a n d ar ,J i satio n of the proce .J u r e of s a mpl ing 
from fleeces fo r the st ud y of wool qua lity. 

T h e project w as unde r t aken with .a vie w to sta n dardising 
the pr.oc e:J ure of sampling for a s se ssin g wool qua lity of a sin g l e 
fle e c e as well a s tha t of fleeces from a g roup of sheep so as to 
provid e a b asis for 2. 11 scie ntific studies on fleece quality in 
the count r y . As a l r ead y repo r t e .J J:he la boratory work was 
c a rrie d out d urin g the period Novemb e r, 1966 to Octobe r,l967 
a t the S h ee p Bre~Ji.ng , F a rm, Ka m a r a j Sagar , O ota camund 
(Ma d r a s) . Similar s tu,1 i e s und e ;t . the proj e c t w ere a lso in 
prog r e s s a t Cent ra l Sheep a nd W ool Researc h Institute , Ma lpura 
(Raj a sthan) d uring 1967. Dur in g the y e a r unde r r e port the 
s t a ti s t ica l a n a l ysis of the dat a on fibr e l e n gth for 13 two ~th 
h a 1£ -br e d Polw a rth e wes a n -:1 12 four -t e e th e w es c olle c t ed from 
Sheep R e sea rch Sta tio n, P a shulok (Utta r Prades h) was compl e t e d 
for r egiona l as w e ll as composite sampl e s . In ea ch a ge g roup 
the variation b e twe e n r egions w a s significant as estima t ed from 
regiona l s a mples . T h e m ean f i b r e l e n gth ran ged from 1. 65 em. 
in b rit ch r e g i o n t o 8 . 5 7 em. in withe r region in t wo -teeth age 
group a n d i t r a n g e-:1 from 7. 86 em. in b rit c h to 8 . 7 9 em. in 
bac k region i n four ... t eeth a g e gr oup • . T h e .:1 n a lysis of dat a 

I . 

from P ashulok p e rta in i n g t o othe r chara c t e rs a n d tha t for 
T a milna d u was i nprog r e ss . 

3 . 3 Stud y of compa r a tive merits of s e l e ctive 
b reed inp; a n d g r a r1 i ng up of l oca 1 cattle . 

The Ind i a n Council of Agr ic ultui-al Res e a rch sponsoreJ 
a co -ordina t e d s c h e m e to be r un a t v a rious fa r ms in the c ount ry 
for s tud ying the com pa r n ti.ve m e rits of . improving ind i genous 
cattle by s'e l e ctive breeding a n d grad i n g up with bulls of w e ll
def~ned b ;ree:J s . Acc or d i n g t o the recomme n dat ions of the the n 
A nima l B r e e d ing Committe e , the dat a collect ed a t the v a rious 
c e ntres were r e quired t o b e a na l ysed a t I. A . R . S. The cre s ult s 
of the a n a lysis of the da t a c ollect ed on K har iar (Oris sa), 
Umba la c h e r y(Ma Jra s) a n J Red Pur nea (Bihar) type of cattle 
w e re r e ported in the p revious y e a r s . D uring this year, -::l a t a 
on B e n g a l t ype of cattle w ere ana l ys e ::1 . 
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3 . 4 St atis t ica l a n a lysis of s h eep b_reedin g ~ata :. 

F o r as s es s ing the c ompa r a t ive pe r f orma n c e of va rious 
g ra de s obt ain e d b y c ross - b r eedin g l oca l s hee p w it h R a mbouille t 
r a m s , t h e d a t a f rom 195 2 - 6 6 perta i n ing t o t h e s c h e m e fo r 
I m p r ovem e nt of She ep a n d ·:,•,.r o ol o n t<. e g ion a l Bas is a t the Sheep 
Breed ing F a rm, B a nihc. l - .i, e a s i (Ja mmu a n d Ka s h m ir ) w e r e a n aly s ed 
during t h e y ea r un de r repo r t . 

Pure ~~ambouillet e w e s w e re f o und supe r i o r to loca 1 ewe s 
a n d t h e v a rious g r ades i n ; e .:; p e ct o.f g r eas y fleece w e i ght , fine n e ss 
a nd fleece den s it y . T h e grea s y fleece wei gh t increa sed f rom 1. 0 9 k g . 
t o 3 . 13 k g , f i bre diam e t e r d e c rea s e d f r om 29 . 6 micron s to 19. 8 
m i crons a nd fleece d e n sit y i nc r e aso::lfrom 1120 t o 4170 pe r s qua r e e m . 

· a s t h e per c e nta g e of .Ra m b oui llc t b l ood increa s e d from z e ro pe rce nt 
. t o 100 perc e nt. T h e numb e r o f no r m a l lambing s fo r e v e ry 10 0 ewe s 

put t o r a ms w as h igh e st a mong h a lf - b r e d e we s, b e i n g 77 p e r cent a n d 
w a s l ow es t a mong 7/ 8t h e w e s , b ein g S6 p e rce nt. The p e rce ntage of 
a bnorma l la m b i n gs vari e d f r om 10 i n ha lf - bre d ewe s to 15 in loca l 
e w e s .. The morta lit y r a t e a mong lamb s va ried f r om 5 p e rc e nt in 
l oca l s h e e p to 30 perc e n t i n 7/ 8t h p r o g e n y of cross -br e d s h eep . 
T h e mort a lity rat e i n ewes v a ried fr om 7 perc e n t (ha lf-bre d) to 17 
p e rc e nt (P u r e Rarnbouille t). .or: the whol e , p ure R amb ouille t e w es 
could b e c on side red superior t o the cross -bred p rog e ny a n d loca l 
e w es w i t h r egard t o prod u ctio n c h a r a cte ri s t i cs . A m ong g r ades 

. a v a i labl e, h a lf-bred p roved s u p erior to 3/4th in r e spe c t of a ria p t a bilily. 

3 . 5 Studi~~ on ge n e tic co_!re latio~s_a?d s e l e cti on ind ic~ 
relati~ to c a tt l e . · ' 

In ord e r to e stima t e the gen e tic c orre l a t i on b e t w een 
l a c t a tion yie l d a n d oth er cha r acters , s uch a s bi r th w e ight a n d a ge 
a t firs t c a lv i n g, i t w as p rop ose t o ut i lise t h e b r e edin g da t a a l rea dy 

: a va ila ble for a numb e r of h e rds . D u n .1g the y e ar t h e dat a for the 
R e d - Si n d hi h e r d a t Hos ur a nd Banga l ore, Ka n ke rj herd a t Ana nd 
a n d Ka n ga y a m h erd a t Hos ur w e r e pr op osed fo r s t a t is t i c a l a n a l ysis . 

The object of t he sche m e is t o c o llect a nd a n a l yse d a t a 
. pe rtain i n·g t o a ll t h e: :::! xpe rim e nta l i n v estigatio n s on a n ima l s carried 

o ut a t t h e ·va r io tJ3 resea r e b c e nt r e s i n the count r y with a v i ew t o 
p r e parin £ a compe n d ium of t h e process 8d r e s ult s s o a s to e n a ble the 
r e s ea rch w orke r s to rev i ew the w or k a lrea dy d o n e i n a p a rtic ula r 

. s ubj e c t a n d to p l a n futur e i n vestigat ion s . D a t a pe rta ining to 33 5 
.' ~xperime nts con d u c t ed a t I. V . R . I. , Iza t n aga r dur i n g the p e r i od 

1958 - 6 5 we r e collect ed d uring 196 7. T h e work of c olle ctin g dat a on 
a ll e x perime n t s c ond ucte d p rior t o 195 8 a t I. V . ?.. . I. , was c onti nued 

. d u ring t h e y e ar . Information on 126 expe rime nt s o n a nima l ·.···· 
nutr itiqn on a nima l p h ysiology and 42 e xpe rime nts on a n ima l ge n etic .· 
a n d 76 on b a c t e riol ogy a n d vi rol ogy were colle cted . T h e s t a ti s tic a l 
a na lysis of the experime nta l •1at a wa s t a k e n up . · 

/ 

t 
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3. 7 Stud y of e conomics of raising c a ttle a n d buffaloes. 

The stud y was undertaken in fii.s s a r d istrict of 
Ha rya n a to dev e lop a t e chnique fo r e stimating the cost of 
raising young stock a n d of maint "'l ining a d ult cattle and 
buffa loe s in a breeding tra ct. The stud y woulJ also 
furnish· ·u e stimate s of c ost of pro~l uction of milk in the 
a r ea . The find ings (!)f the e nquiry woul d b e of v a lue to rural 
ec onomy in pointing out mea n s of r e 3 ucing the cost of rearin g 
<:1 n d. k eeping cattle a n d buffa: lo·e s a n d a void ing the prevailing 
wa stag~ s. The field work und e r the p roj e ct was carried out 
for three y e ars a n d w as c orhpl e t e cl in October,l966 . 

During the . y e a r und e r report; the statistical ana lysis 
is of dat a colle cted d ur i n g the thi r d y ea r of the enquiry was 
carried out. T h e r es ults i n brie f are :· a·s follows: -

The cost of rearing of a male cow-ca lf from llf:i:tth1.tiillll 
three y ea r,s o:f a.ge '-"'as e stima t ed to b e Rs . -883/- includ ing 
family l a b o ur a n d R·s -:'.720/ - exdu·:En g it. The corre spond ing 

. r ea ring ·cos t includ in g a n d excluding fa mily . labour for a f e male 
cow-ca lf ~~rk~d 'out to b e Rs . 5'73/ - 3 n •J R s . 4 30/- r e spe ctive ly. 
The c;ost of rea r~ng a fema l e buffa l o - calf from.birth till three 
y~a rs . of age was e stima t e d to b e a bout B.s. 717/- whe n family 
labqur w a·s includ e .J a n d Rs . 582/ - whe n it was e xcluded . For 
a male buffa lo-ca l£, the e s.tima t e s .. were worked out from 
birth tpl tw o years of a ge a s the re · wa·s h:a r d ly a ny male c a lf 
r e ared a b ove t wo years of age . The c ost on r e a ring a male 
buffa lo-ca lf from b i rth till two y ears of a:ge was. R s. 300/
includ ing f a mily ' labour a n d . Rs·. 234/ - exclud ing family labour • 

. A n a dditiona l exp e n d iture of about Rs ~ 256/- w as to b e incurred 
p e r f e male c o w calf from thr ee years to the age a t first c a lving 
(45 months) a n d Rs . 4 6 4/ - for f e m a l e buffalo-ca lf from three 
years t o the age a t first ca lving (4 9 months) when fa mily labour 
was e xcluded . The corre s p dnd ing a d :J itiona 1 cost~. for a 
f e male cow - calf a n d f ema l e buffa lo-calf w ere :':l s . 200/ - a n d 
Rs . 3 70/ -:Lwhe n f a mily l a bour w a s e xcluded . The average 
m ainte n a nc e c ost of a mi lch cow was Rs .1. 50 p e r da y a n d th;;1t 
.of a milch buffa lo w as Rs. 3 . 00 . T h e da ily expe n diture on a 
bullock was Rs .1. 90. A numbe r of other stud i e s such as on 
milk ·p r od u c t ion, composition of f e e d a n d the ir nutritiona l 
sta tus, cost of product ion of milk et c ., were a lso carried out. 
Cost of p rod uc tion of mi l k , etc., h a v e a l so b een unde rta k e n. 
Some ad ditiona l s tudie s are b e ing m a d e a n J the final r e port 
on the proj e ct is b e i n g pre p a r e el . 

. ·. 
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3 . 8 St u d y ef cos t of pro :i uction of she ep a n d wool. 

T h e object of the surve y was t o d e velop a. suita ble 
s a mpling t e chnique for s tudyin g the e conomics of sheep -
r ea ring in re l ati on t o wool prod uction unde r mig rato r y as w e ll 
as s t c:1 t i ona ry t ype s of man<~gements in hilly t ract s a n d to obtain 
e s tima t e s of d iffe r e nt comp one nt s of cos t of r e aring she e p a n d 
prod uction of wool. The fi e l d w ork w a s carrie d out in Maha su 
and M a n di districts of Hima cha l Prad e sh for a p eriod of two 
year s a n d w as compl et e d in Feb r ua ry, 1966 . 

S ome of the s a lie nt r e sults of the a n a lys is of d a t a 
collected a r e a s follows : -

T h e flock siz e in s h eep w2. s a b out 50 in mig r a tory 
f locks in Mand i d istrict and only 10 to 12 in M ::thasu d istrict • 

.. •., , In the sta tionary flocks the floc k s i ze w a s 4 t o 5 i n e a ch d istrict. 
In migra tory floc ks the a nnua l cos t of m a i nte n a n c e of a she e p 
r a n ged from :1 s . 5 . 45 t o R s . 7. 80 in Manu i •hstric t and from 
Rs .l8 . 50 t o Rs . 20 . S5 in Mahasu d istrict. In the case of 
statio n a ry flocks , the m a inte nance cos t of a s h e ep ran g ed from 
R s ·. 21.55 ·t o R s . 31. SO in M a n d i d istrict a n d rlS .16 . 4 0 to R s .17 .10 
in Mah as u d istrict. The cos t on l abour formed t h e major 
compone nt of cost ac co\lnting fo r 65 to 80 p e rc e nt of the g ross 
cost. T h e fina l r e port conta inin g the r e sults obta ine d w a s 

· p:repa r e el . 

. 3. 9 Stud y of the impact of mil k supply s che m e s on 
rura l e conomy in mil k colle ction areas : 

C hanges a re like ly t o oc c u r as a r es ult of a ssured 
market a n d g uara nteed.- price of milk offe r e d by urban milk 
s upply sche m e s in the . rura l e conomy in m ilk collection a r ea s . 
W ith a view t o develop ing a suita ble sampling t echnique for 
a ss es sing the c hange s a s u r vey w a s und e rtake n i n the milk 
colle c t i on a r e as (M ee rut, Buland shaha r a n d Gurgaon districts) 
of De lhi Mil k Sche m e . T h e f i e l d ~<:>rk was c arried o ut in 1967. 
A simila r inve stigation was l a unched in the rural milk collection 
a r eas of Dud h Sa gar Da i ry, M e h s a n a (Gujarat Sta t e ) a n d the 
fi e ld wor k w as co~piet ecJ in D e c e mbe r , 1968. 

·some of the salie nt res ult s of the pre liminary a n a lysis 
of d a t a colle cted in D e lhi Mi l k Sche m e milk colle ction a r eas 
ar e a s follows :-

In the villa ges supp lyine; m ilk to or ganised agencie s, 75 
p e rc e nt of the hous e hold s w e r e enga ged i n m ilk prod uct ion, of 
w hich 33 per cent were comme rcia l a n cl the remaining non
comme rcia l. Out of the comme r cial prod ucers, three -fourths of 

. 
\ 
[ 
! 
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the producers supply milk to organis ed agencie s a n d the 
r e maining one -four.th s e ll milk t o othe rs. A bout 60 percent 
of the commercial milk prod u.cers in M eer ut a n d Bulandshahr 
d istricts a n d 90 p e r c e nt in G ur ga on ·.:hstricts supply milk 
to D e lhi Milk Scheme. In the vi lla ge s not supplying milk to 
a ny organis ed a g ency , a lthough 75 p e r c e nt of the hous e holds 

\)} ,\ e n gaged we-re- in milk prod uction, of which only 13 p e r c e nt 
were commercia l. 

3. 10. Estima tion of availa bility a nd cost of 
prod uction of milk: 

In pursura n c e of the r ·=commen -::l ations of the ·w orking 
Group oh Dai r ying , a large sca l e sampl e s urve y was undertake n 
in Kris hna delta a r e a of 1\ n .:l h ra Prades h s upplying milk to the 
Integ r a t ed M ilk P roject , Hy:3era ba ~J f o r (a) e stima ting the 
avai lability of milk a n i it s J i spo ? a l i n various s e a sons in the 
area, (b) e stimating the cost of p rod uction of 'milk 'alon g with ··, J 

its various compone nts, a nd (c) secur ing informa tion on factors 
which would c ontiih ut e to the l owe ring of cos t of p ro .:l uction. 
The fi e l d wor k un::Je r the proj e ct was in progie ss d uring the 
year . The broa d find ing s obta ine d so f a r are as follows:-

A bout 43 perc e nt of the p rod uc ers in the area were of 
commercia l class h a bitu.ally .s e lling milk an·.:J the r e maining 
w e r e p riva t e rna inta inin g cow s · or buffaloe s for consumption 
of milk a t home . Of the comme rGial class, the majority w e r e 
cultiva tors accounting for three -fourths of the comme rcial 
prod uc e rs. A bout t; 7 pe rce nt of the p rod uc e rs maintained only 
one . milch a nima l e ach , a n d one -fourth had two a nima ls each . 
HaTd.iy ;'ne -pe.rce n.t ofJ)~·e prod ucers mainta ine d 10 or more 
anim a ls. Buffa loe s we r e .prc'2i'o-ni1ne nt in the a r e a . The average 
dai ly milk yie l c per buffa lo in milk was a bout 2 kg. in winter 
s ea son, 1. 9 k g . in summe r seas·on a n d 1. 7 k g . in ra iny s e ason 
d uring the yea r 196 7-6 8 . 

3. ll $1iud y of cost of p oult r y an.:l egg prod uction. 

The m o. in ob j e ct of the s tud y is to dev e lop a suitable 
m e thod o l o g y for the estimation of cos t of r e a ring of poultry 
an-:1 egg prod uction unde r commerc i al m a n agem e nt cond itions. 

The fi e l d work und e r the proj!=ct w a s initiated d uring 
1967 in T a n da - D a suya a r ea of H oshiarpur d istrict of Punjab 
State , a n d will continue f or a p e riod of two y ea rs. In a ll, about 



~.----~---------------

-18 -

130 commercial poultry farms se l e cted on the bas i s of flock 
stre n gth w e r~ k e pt unde r obs ervation for obta ining informa tion 
on various ite ms s uch as feed , la bour, m a na ge m e nt, etc., 
and t ransa ctions in bird s and e ggs and pric e s of <::ggs and 
bird s a t d iffe r e nt sta ge s fr om ptod uc e r to consume r. Date I 

r e c e ived w e r e scrutinis ed a n d the w o r k of a n a lysis was t a k e n up. 

3.12 Statistical a n a lysis of t h e da t a colle cte:J in 
spe cia lis ed dai ry fa rminp; 'scheme . 

The Council spons ore d a sche m e a t three c e ntre s viz. 
Nationa l D a iry R e s ea rch Ins titute (Ka r n a l ), Ag ricultura l 
Institute (Ana n d ) a n d B a r a Joint Co- ope ra tiv e Farm a t Nasirpur 
(Patia la ) to compare the three syste ms of farming viz . d airy 
f a rming , mixed f a rmine a n d a11afuh. : . farming . The r e cording 
of da t a c olle cted from 196 2 -6 3 t o 1967-68 , a l o n gwith the compila tion 
w a s d on'3 by the s t a ff a t r espectiv e c e ntres unde r the g uid a nc e 
of I. A • . R . S . T h e a n a lysis of da t a colbcted a t Nasirpur c e ntre . 
d uring the y ea r 1965-66 was c a rried o ut a t I. A . R .S. a n d the 
r e sults r e ported las t y e ar . 

The a n a lysis of dat a colle cted d u rin g the y ea rs 1966-6 7 
and 1967-68 a t the Nas irpur c e ntre was carried. o ut :J u rin g 1968. 
The numbe r of milch Murra h buffa loes rna inta ined in D airy 
farming unit , mixed f a rming and a r a ble farming units was t e n, 
six a n d one r e.spective ly . . The a r e a unde~ e ac h unit w a s 5 acres . 
The c ropping patte lhfor g rowing fod de r and _c as h crops was 
p re-pared for eac_~ u.qit w~t.h a vi t:;w _to optimising n e t r e turn. The 
broad finding s r1 uring the s e t wo y e a rs a r e as follows : -

N e t return( Rs . ) 

N e t r e turn for 
R upees 100 
inve s t ed . 

Average rna in
t e n a nce cost p e r 
mil ch buffa l o 
p e r y e a r (Rs ) . 

' -- . 
D a iry Farming Mixed ·F arming A r a ble Farming 
1966 -67 i 96 7-68 . l 966-67 'i 967-6 8 1966 -671967 --6 3 

2111 6307 ' 3620 3966 49 28 

8 . 9. 18. 8 17. 2 21. 5 20.8 18, 2 

734 774 712 a.o4 591 697 

.. 

/ 

; 
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The pe r centa g e of net return ian. the mixed f a rming 
unit w a s comparat iv e iy high e r ,-tha n the dairy f a rming unit . 
This ··'was d u e t o high e r return in mixed f a rming unit from 
s a l e of r e mune r a tive c rop s a s well a s milk productibn, 
supple~erited ~ith l ess expend it -~re on d ry fodde r which was 
prod uced .in 'the u'p it. The percentage of n e t return in dairy 
unit d u r ing the year 196 7-68 was a lmost d ouble tha n tha t in 
the p r evious y ea r rna i nl y d ue t o h~~he r milk p rod uction and 
hi-ghe ~-yie ld of c ult ivat e (Ffodders ~ -- T h e cost of maintenanc e 
f o r a pai r of bullocks was ~s . 84 7/ - pe r yea r d uring 1967-68 
a n d was a b o ut Rs. 30/ - more than that in the previous yea r. 

3.13 - Sta ti s tica l effi c i en~ y a n d o p e rational feasibility 
of the sampling p l a n fo r mi_lk recording iu 

ke y viD a ge j?~-~ 

Ba s e d on t h e s t u :::lies c?trried out on the record s 
of daily milk yield pre pa red of c ow s m a inta ined a t a numbe r 
of live stock farms intl1e c o untr y , the I. A .R.S. pre pared a 
s a mpling p lan for mil k r e c -ord ing for the purp ose of estima ting 
the a nnlia l milk p r od uct i o n _as 'we ll ·as the a v e rag e lactation 
yie l d V a nima l in the vario us key village blocks. The 
J2§:;..J..!.,._,,..t inve stigatio n was und e r'~a ken with a view to trying out 
the sam pling p la n in a few s e l ect ed key v illage blocks for 
j udging its sta tis tical efficie nc y a n d oper a tiona l fe a sibility 
-in the· f i e l d o n a pil ot b a sis. T h e dat a colle cted fromthe 
k e y village blo ck, K a rna l w e r e a na l y s ed a n d r e sults r e ported 
l a st year. 

The f i e l d wor k un d e r the p roje ct w a s in prog r e ss 
d urin g the y ea r in the key village blocks of Chhata (U. P.) 
a n d Man dapet a (A . P. ) Maj ority of the a nimals s e lected for 
milk r ec o rdin g in Chhata block comp1et €!d the ir l a cta tion 
d uring 196 8 a n d the r e levant dat a on milk yie l d w e r e scrutinis ed 
a nd the s t a tist ica l a n a l y s is was in p r ogr e s s . The dat a 
r e c eiv ed f r om Man dapet a b l ock wa s take n u p f o r a na lysis. 

3.14 Estima t i on of area of graz ing l a n d a n d its 
utilisation. 

The object of the inve s tig ation i s t o e volve a suita ble 
sampling t echnique for estimation w ith a r ea sona ble deg r ee 
of p r e cisio n the are a of g raz-ing land t h e a v e ra ge yie l d p e r 
unit of g r azin g a r e a in diffe r e nt sea s ons, the c ompositio n of 
g r a z i n g a v ailabl e a n d i :: c c h e mic a l compon e nts in each s eason 
a n d to obtain information on g r a z ing p r act i c e s followed in 
utili sing the gra z ing a :::- e a ava.i J<1 ble . 
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The . fie l d sta ff unde r the p roje ct w e r e r e cruited 
during D~c er:nbe r ,196 8 a n d w e r e g ive n tra ining in the cond uct 
of the e .Q.q,U:iry. The y w e r e a l so g i ven t ra ining in bota nica l . ,, 
,cla ssi4ca tion of va rious g r a s s e s a t the the Ind ia n Gra ssland 
a n d Fodde r Re s ea rch Ins titute , Jha nsi. The . fie l d work of the 

u.•lll'f• . -,. ' 
survey~ to b e und e1·t a k e n in Jha n si d i s trict of Utta r Prade sh • 

. f i .. · 

3. 15 Stud y of f eed -milk re la tion s h i p in bovi n e s. 

, A t p r esent ' the f eeding s t a n da r ds fo r m ilk p rod uction 
in bovi n es followed b y resea rch w orkers in the ~· ountry are 
mostly b a s ed on Mori~ sor~is r e c offi:rn·e n d a tions . It is de sirable 
to e x a min.e h_ow . .r,.v h ese sta n dard s a r e applicable unde r Ind ian 
cond itions a n d t o' review them if. n eed b e . T h e obj e ctive of the 
p roje ct is t o s tud y the fee d - m ilk ··re la t i on ship w ith a v i e w to 
working out e c o nomic o ptimum l eve l s of nutrie nts r e quired 
for milk prod uction; 

The dat a· colle cted unde r the l a r ge s e a l e s a 1np l e surveys 
c a rried · out b y I. A . R . S. for e stima tio n of milk yie l d a s well a s 
for e stima t i n g the c os t of pro d uction of m ilk we r e c r itically 
s crutini s ed fo r the p urpos e . In a di! ition pa rt of the dat a colle cted 
unde r the survey to stud y the e cono rnics of r a ising cattle a n d 
buffa loe s i n H is sar d i s tr i ct of Hary a n a Stat e w a s a lso examined . 
The a n a lysis of the se dat a has bee n t a k e n up . 

3.16 Estimat~on of morta lity <:~ nr'l f e rtility r a t e s 
anlon g cattle a n d buffa l oes . 

F o r the p urp ose of a sse s sin g the r e qui r e m e nts of the 
a nima l h us b a n dry n eeds i n five year p la n s a knowledge of the 
chang e s in the liv e stock p op ul a tion b e comes n e cessa ry. A 
t e chnique of p roj e ction tha t can b e empl oyed i s the component 
projection m e thod . Thi s t echnique r e qui re s information on 
the numbe r of a nima l s i n each a g e g roup for each s e x, e stima t e s 
of the fr action of e ach sex s u rviv ing each age g roup, e stimate s 
of the numbe r o£ ca lves b orn pe l' 100 0 ad ult f e m a l e s, e stimate ~. 

of the fraction of thos e b orn w h ich sur vive , s e x ratio a t birth, 
e stima t es of mig rants , e t c . 

.. · ·: .. •: ... . . .. ... ;, . 

I 
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During the p e r iou und e r report the s e surve ys w e re 
in ope ration i n the ~ is tricts of Krishna (A n d hra Pra-::les h) a n d 
Tiruchirapali (Madra s). A n ew s u rve y was started i n 
Fa i zabad (Uttar Pra :les h) r:t u r ing J a nua ry, 196 8 . The fie l d work 
of all th~ three s urv e ys was c omp l e t ed in Decemb er , 1968. 

During the y ear the a n a lysis of the da t a collected 
from the surve ys carried out in D e o ria (Uttar Prades h) d uring 
1965 -66 a n d Ba r oda {C ujarat) d u r in g 1966 - 6 7 was comple ted. 
The 3 n a l ys is of the da t a colle ct e :J f r om t h e surveys car r i ed out 
i n Ban:_sa lo r e (Myso ,·e ), . -F z a m a ba _:! (An·:lh "·· a P·· ·~desh) aad V:ara nasi 

'(t1t~ta r Pradesh) during 1966 - 6 7 w as t a ken up. 

The r e s ult s of the surve y in D e oria ·:hs t r ict showed 
tha t a lthoug h only 26 "Pe rc e nt of the tota l cropped a rea was 
irriga t e d , 62 percent rec e iv ed some fo r m o£ manure or 
f e rtilize r . The percentage are a b e n e fit e -J by che mical 
fert i liz e r s a n d Farm Ya rJ manure w as 2 7 a n ::1 49 r e spective ly. 
Perc z nta g e area b e n e fit e d by c h e mica l f e rt i liz e rs a n d farm 
yard m a nur e for wheat was of the o rder of 48 a n d 73 r espe ctive ly. 
The r a t es of a pplication of nit r o gen in t e rms of a mmonium 
sulpha t e to irri g a t ed a n d uni r ri gat e d wheat w e r e ll3 a n d 93 Kg . 
per h ect a r e as a gainst the r e commended rate s of 163 and 82 Kg . 
per h e ctare r e spe c tive ly. 

In c a s e of B a r o ..:la .:1i s t rict, a lmost e ntire c r opped a r ea 
(96 p e rc e nt) wa s uni rrigat e j . P.owever , the p e rcentage of area 
r e c e ivin g some form o f f ertiliz e r or man ure was quite s ubstan
tia l b e ing 6 3 , The p e r cent ;;:.ge of a r ea b e n e fit e3 by che mical 
f e rtilizers a n d farm yard m a nure was 36 a n d 48 r espective ly. 
The a v e rage rat e of applic a tion of nit r o gen i n t e rn1s of a mmonium 
s ulp h a t e wa s 139 , 121 a n d 2 0 3 Kg . per h e eta r e for paddy, cotton 
a n d t a b acco . Corre s p ond ing r ec omme n .-:led ra t e s w e r e 224, 112 
a n d 1785 Kg . per h e c t ar e . 

4 . 2 S urv e ys on f r uits and v ep.;et a bles. 

D uring the y ea r unde r r e p ort fie l d w ork of the p ilot 
surve ys on appl e <1 n d othe r t e n"lperat e fruits in Himachal Pradesh 
a n d the surve y on man g o and lic hi i n M uza ffarpur district of 
Bi:ijar w e r e compl e t ed . The thi rd r ound of veget a ble survey 
in Poona a n d Nasik d istricts of Ma harashtra wa s initia t ed . 
The dat a colle c t e d from three round s of the surve y in Nainita l 
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r egion of U. P. w e·r e a n a lys e::'! a nd. the fina l r e port bas ed on 
the analys~s of the data was prepa r ed during the yea r. The 
data for th'e first round of the · pilot surve y on apple in 
Hima cha l Pra desh w e r e a n a lys ed . Also, the dat a collected 
.from the first round of the s u r.v e y on mang o a n d lichi crops 
in Muzaffa'rpur d istrict of Bihar were' a n a lys ed d uring the year. 

·Accord ing to the progra mme of the wo·rk approved by
the Scie nfific P a n e ls of the I. C. A . R ., it was proposed to .take 
up crop estima tion survey o~ f r e sh f r uit crops in Tamil Nadu 
from April, 1968. Howeve r, d ue to fina ncial a n d othe r 
administra tive difficulti e s the s a nction fors.tuttu~ the 
surve y was communic~ted to the s t a t e only in D e cembe r, 1968 • 

. . .J:; h e proforma ·a n d -the t ec_hnic a ! .det a ils of the survey w e re 
-finali~~ :::1"::1 urin.g the y ea T .under r e poft. 

4 . 3 Surveys on Ca shewnut a n d Sp ices Crops. 

The m ain obj e ctive of the scheme w a ·s to ~volve a 
s uita.ble sampling t echnique for obtaining· relia ble estima tes 
.on yie l d , area and cultivation practices 

'~· 

__ . ~D\iring.r.the p e riod under r eport, the surve ys. o,n 
c a .shewn.ut crop w e re in operation in the states of Andhra Prade sh 

'· . .I_ 
a nd Maharashtra State . · A surv e y .. on pepper crop wa ~ continued 

. in Ke r a l a Sta t e . Anothe r sur vey on Cas h e w nut crop w a s 

_!: 

started in Ma d ras. State in A p ril, 196 8 . 

The . ·da t a ~olle cted d q:rin g 196 'f>..,6·~7 an~ -1961-:-Q:S PAA. ~P..hewnut 
c r o p in t h e Stat es of A n d hra P radesh a n d on p e pper· crop in 
Ke r a la Sta te wer e t ake n up for s t a tist'ic.a l a n a lysis d uring the 

r . ~ .· . 
y e ar --under report. 

4 . 4 . P~.~ot surve y .of, cattle insura nce {Mortality) 

I' < 

The Institute · con d ucted s a mple· surve ys in the 
yea rs 1966 a n d 1967 in A n dhra :i?~adesh a'nd -Mad ras for 
e stimating morta lity ra t e s of c a ttle a n d buffa l o e s for 
p:r:epa ring a suita ble sche m e of Cq._ttle Insuranc e . A similar 
surve y in -q ohta k d ist r i ct of H9-ryan~ was sta rted in March, 1967 
a l'.d c ompiete ~J i n Decemb e r, 196 8 - Reports on the r e sults of 
the s e sur':' e y s ar e b e ing fina lis ed . · A mort~lity survey was 
als? s t art ed in M ee ruJ d istrict of Utta r Pra ::lesh in . I,)ecember, 
196 8 . 

. ' 
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4 . 5 A ssessme nt surve ys unde r the !.A.D. P. 

For the evalua tion of the i nte nsive a g ricultural J istrict 
programme from its inception, a r e source and prod uction b enchma rk 
surve y w a s c a rried out in a ll the !. A.D. P. dis tr icts just prior 
to or a t the comme n cement of the Programme followed by the surve ys 
carried out -i,n succe s s ive crop seasons. The object of the se surve ys 
was to assess the changes b rought a bout by the I. A .D. Programme .1 

in the ag ronomic practic e s followed by the cultivators, the extent to 
which n ew a nr:l b e tter farming practices w e re b eing adopted by the m 
a n d the consequent improveme nt in the yie l d r a t e s of major crops 
in I. A . D . P . d istricts. 

Uqder the a ssess m e nt s u'rv e ys two typ e s of investigations 
are b~ing ta k~n up . One is an agronomic and agro-e conomic surve y 
cond ucte~ e v e ry yea r on a suitably s e l e cted ;;a nd om ·s -a mple of 
cult ivator' s holdin gs i n e ach d istrict. The- othe r :-c~~sists of crop 
cutting expe rime nts on the principa 1 crops grown in the va rious 
I. A . D .P. ~ istricts. 

As r e porte -:1 e a rlie r, the fie l d work under tp~ surve y was 
started in 1961-62 in the seve n d istricts w hic h · wa'~ e xte n ded in stage s 
to twe lve more ? istricts. Ass e ssment surveys -ha v e b e e n discontinued 
in two d istrict s v iz. Pali an J B h an Jar2 . T h e p rog r a mme has b een 
initia t e d in Ka rna l d istrict fr om lst J uly, 196 8 . 

· ·.r 1 :. ' · • 

.r, During the ye ar unde r . r e p o rt, the r ound of a g ronomic a nd 
agr;-~etonomic surve y start e d in July, l 967 v,;.as c ompl e t ed in a ll the 
districts a n d the n e xt round fo r the ag ricultura l y ea r 196 8 -69 was 
commenced . Crop cutting e x pe rim e nts on principa l c e r ea l a nd cash 
crops for the yield assess m e nt s urve ys w e r e a lso carried out d uring 
both the crop s eas ons of the year . 

A n a lysis of the da t a colle c t e d · und e r the agronomic and 
ag ro-ec onomic survey d uring 1966 -67' a n d 196_7-6 8 was completed . 
The dat a regarding crop c ut~~ng e_xpe'r ime nts -con d ucted .d uring 1967-68 
were a lso a na lys e d w hiie -dat a for the kha rif 1968-69 w e r e take n up 
for a na lysis. 

· _During 196 7-6 8, favoura-ble w eil the r con d itiops p revailed in 
the country a s a whol e a n d a lso fo r many of the d istrict s covere d 
under the I. A . D .P. The r e sults of crop cutting s~rvey.s _ unde r the 
I. A . D. P . assessme nt programmes ind ic a t e d a pprec iabl~ increa s es 

· in the yie l d rat es of foo d . c rops , p a rticula rly for wheat in Lud hia na 
and Sha ha b ad districts and m aiz e in Lud hia n a d istrict d u_ring the year. 

:,: . 
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The percent a ge increase for whea t va ried from 28 to 36 while 
for m aize the corre s p ond ing inc r ea s e w as of the order of 25 
pe rce nt ove r tha t of 1966 - 6 7. The pe r centage increa s e for 
padd y r a n ged from 8 t o 80 . 1Juring the y ea r the us e of 
f e rtilizers incre ased cons iJe r a bly in most of the !. A .D. P. 
dis tricts . 

The pe rc e ntage increase in the a v e r age rate of 
applica t ion of che mica l fertiliz e rs Vclri ed from 30 to 94 in cas e 
of wheat a n d from 4 7 t o 11 3 in c a s e of p.:1.ddy. Limited infotrm~tion 
on the high-yie l ding var i e t ie s w as a lso colle cted from the I.A.D.P. 
-d i stricts utili s .ing the s t a ff of the asses sme nt s urv e ys by 
organising the crop cutt in g s urveys on high-yie l d ing varieties of 
wheat, ric e a nd othe r c e r eal croFs . The r e sults of the crop : 
cuttin g s urv e y s h a ve ind ic a t ed that the yie l d rat e s for the hig h 
yieLhng varie t i e s w e r e much h igh e r a s compa r ed to the 
ind i genous v a rie ties . It v a ried from 50 percent to 140 percent 
in cas e of whe a t, w hile the corre spon d ing in cre a se for· paddy 
over the ind i g enous variety va ried .from 25 to 100 percent . 
The pe rc e ntage of a pplic a t ion of hig h - y i e l d ing v a rietie s fi e l ds 
under b e n e fited by the a p p lic a t ion of che mica l f e rtilize rs varied 
£rom 80 t o 10 0. T h e rate of che mica l f e rtilize rs in the se 
fi e l d s w e r e s ubsta ntia lly hig h e r tha n the correspond i n g rates 
in the control fi e l d s . Howeve r the cul~ivators w e r e still using 
the fertiliz e rs b e l ow the r e comme ....n.ded rates . The r e sults 
further i n d ica t ed tha t the r e is g r ea t scope for incre asing the 
t ot a l prod uction a t l eas t in thos e d istricts where the r e: ·.:are 
ass ured ir riga tio n fa cilities . 

4 .6 Surve ys for as s e ssment of high yie ldin g va rietfe s 
·, progr a mme . 

. . ; 

The obj e c t of the s e s urveys is to colle ct info r m a tion on 
h igh yie ldin g v a r iet ies on a n a:1equa t e sca l e a n 'J i n d iffe r e nt 
pq rts of the count ry r epre s e nting d iffe r e nt agro -clirm tic r egions. 
The crop s t o b e c ove r e d bythe s urve y are p.:1.dd y, maize , jowar , 
b a jra a n d w h e a t. The number of d istricts t o b e cove r ed in each 
sta t e a r e fixe<.l b r oa d l y on the b as is of the !a r ea propose d to b e 
cove r ed w ith hig h yie l d ing v a rie ties. 

The c~es ign followe J f or t h e s urve y i s one of multi -sta ge 
s tra tified r anc-1 om samrlin g wit h a block or a g roup o f blocks 
in a J i s t rict cove r e ::1 und e r high yie ldin g v a rie tie s pr og ramme 
as a stra tum , a village w ithin a s tra tum as the p rima ry stage 
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samp ling unit, a cultiva to r g rowing high yie lding varie ty as 
the se conda ry sta ge unit a n :'l fi e l ds growing the s pecifie d 
hig h yie l d ing v a rie ty crop as the ultimate stage of sampling. 
The s e l e c tion a t ea chsta g e i s w ith e qua l probability ~ithout 
r eplac e m e nt. The numbe r of villa ge s to b e se l e cte d in ea ch 
stra tum b e ing ro u g hly p rop ortiona 1 to the a rea unde r high 
yie l d ing v a rie tie s in the s tra tum. In a ll 80 villages in a 
d istr i ct a r e s e l e cted a n d thi s numbe r is ·a lloca t e:3 to the d iffe r e nt 
strata in p rop o rtion t o the area r eport e d unde r the hig h 
yield ing vari e tie s . F r om e a ch v illage one cultiva tor is s e lected 
at r a n d o m and f rom a m ong the fi e l ds, on which h e g rows the 
hig h yie l d ing var i e tie s , one fi e l d is s e l e cte :l for con:J ucting the 
crop cutting e x pe riments. T h e p l ot siz e in a field is the same 
as the o n e in the state s e r i es of crop cutting e xpe riments. To 
compare the .re la tiv e p e r f orma n ce of the loca l ·va rie tie s as 
aga ins t h e hig h yie l d ing va r i e tie s n e i g hbour ing fi e l:1 g rowing 
::1 loc .:~ J t'<l r iety i s a l so s e l e c t e d for c on ·i ucting c r o p cutting 
e x peri m nts . 

For cond ucting the e n quiry fo r det e rmim tion of the 
s p r eaJ of hig h yie l d ing v a rie tie s a n d a d option of r ec ommended ,f': 
p r actic e s , 30 villages a r e s e l e cte d fr om the d istrict a s a sub-

. s a m p l e of thos e v illages s e l e c t e -:.1 for cro p cutting experiments. 
The informati on for this e nqui r y i s c olle c t e J f r om six 
r .::m J oml y se l e ct e ·:l cultiv a tors g rowi n g the high yie l:ling v a ri eties 
a n d t wo c ultiva tors g rowiri.g only the l o ca l va rie ties . In order 
to fin J o ut · the e x t e nt t o w hich t h e hig·h yie l d ing v.:l rie tie s h a v e 
b een t aken up by c u ltiv::1 tor s . a t the i r own initia tiv e in the 
a re .:~ s not specifica lly .cov e-re d und e r the high yie l::lin g 
v arie tie s p rog r u mme , a s tud y i s a l s o ca rried out in such a r e as 
t.9 a limite.:) e xte nt. .. The e nquiry i.s confine d to 10 v illa g e s 
from s u c h .:~n <:~ r ea in e a ch d i s t r ict' a n d to 8 cultiva tors within 
e a ch suc h villa g e . 

4 . 7 Sa m p l e surveys fo!' e sti m a tion o f a gricultura l 
p rod uction a t the bloc k l e v e l. • 

A s r e port ed in the l a st yea r ' s report, the pr0j:tj<;t · 
w a s imp l e m e nted in SS d i s t r i c t s in 11 s t a t e s upto June , 1968 
a n d the r ~after its cove r age was r e stiricted to 8 districts at 
the rate of on e cistrict in 8 s t a t e s . 
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D uring the pe r i od unde r report the data colle cted 
during r a bi s e as on of 1966-6 7 "ve r e a n a lys ed a n d r e ports 
p r epa r e d . A lso the da ta a c cu:::nula t ed f oi· kha:::- if and rabi 
s ea sons of 1967-68 in 5 '1 ·":1 istricts w e re t ake n up for analysis. 

T h e r e sults of a n a l ysis of the da t a on r a bi 1966 -6 7 
ind ica t ed tha t the a ccuracy of th e estin atcs was b a Hy a ffected 
by the unf a vourable w eather .:::. n d crop conditions which occurr ed 

.d uring the y e a r. H oweve r ~he cor relat ion between p r e -harve st 
e stim.a t e s a n d c r op - cut ting estimat es r e n 1ained a t the same 
l e v e l as in t he previ o us y ec. rs in most o£ the states . The 
es tima t e s of yie l d rate s w e r e a c compa nied w ith high stand ard 
e rror s as the numb e :!· of exu e rime nts conducted in v a rious 
blocks was low . 

4 . 8 Pilot surve y f or e stimation of .livestock p rod ucts 
a n d s tud y o f liv e stock pra ctice s . 

The techniq t.:~ s evolved b y ths . I. A • .R. . S1 for e stimation 
of imp orta nt live s ~: oc k p rod uns v i. z , milk, wool a n d eggs 
ind ivid ua lly w e r e r ecomme n -jed for adoption to the State s. A 
p Slot s am p le s urve y fo r dev e :i.o p in.g a suitable sampling 
t echnique for e stimation o f m eat p r u :1ur;tion was a lso initiated 
in Harya n a St a t e. d u r i n g tl'~e yea r un de:L· r e port. A di r e ction 
committe~ was constituted by I. C. A . R . to g uide the further 
work unde r t h ese surveys , T h e committee s t re s sed the need for 
devel op ing a n i ntegrate d p lan _f o r studyin g the prod uction of all 
p rincipa l live s tock p rod ucts simultane o u s ly, and r e commend ed 
tha t t w o additional s urve ys' one in northe rn re g ion comprising 
P unja b , Ha ry~ma a n d Himacha l Prades h a nd the other in 
Andhra Prades h r e pre £ e nting t h e southe rn r egion should be unde r
take n. Acc ordin g ly a p ilot s urve y on integ r a t ed basis w as initiate d 
in Hima cha l P:::-adesh d uri n g , 1968 . 

Sta tistica l a n a lysis of dat a colle cte d from the surveys 
o n mil k, wool a n d eggs c o n d ucted during 1965-67 wa s .. · 
a lso continued . T h e s t a tistica l a n a lysis of the data for the 
repeat s urv e y s i n P unja b ,Eas t e rn U. P. a n d Guja r a t from a 
sampl e of abo ut 10 00 villagesin a ll was comp l e t ed a n d the final 
r eport w a s submitt ed t o the Direction Comrnittee on livestock 
}2>rod ucts. The· bov ine milk p:;,·od uction in the country d uring 
1966 w a s estima t e"! at 11).18 mill)on tonne s . This est imate was 
b a s e.J o n 11 sta t e:s cover ed unde r ~he surveys for es timation of 
milk prod u ction in the previous y ea :::-s. 

. .. .. .. . 
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5. St a tistical Stud ies i n A g ric ultura l Ec onomics. 

In A g ric ultur a 1 Economic s, the Ins titute h a s b e e n 
g i ving t e chni c a ( g uid anc e i n the sta tist i c a 1 a s p e cts of I. C. A . R . 
the agricultur a l e c onomic s r es e a rch ~cheme und e rtake n by 
the v a ri o us r e s ea r c h Institute/ A g ricultura l Univ e r sitie s /St at <-; 
D epa rtme nt s , e tc. D u rin g 1968-6 9 , the following thre e 
sc h e m e s we re run by t h e ·v a rio us Institute i n d ica t ed a ga ins t 
ea c h w e r e com p l e t ed . 

(i) The s c h eme on 'Cos t of Ma r k e t i n g a n d M a rke ting 
M a r gininwheat in A g r a ' s p o n s ored by the B . ::t . College , 
Ag r a , m a inly a i m ed a t fin d ing out the cost of m a r keting 
of w h e a t as it m ov e s f rom the pro-:l u c e r to the c onsume r 
and rna r g i ns a t v arious l~ve ls in the Bichp u r i B l ock, A g r a 
d i s t r ict. The s che m e was comp l e t ed b y the e n d of 
S e pt e mber,l96 8 a n d it s fina l r e p o r t i s still a w a ite d . 

(i i ) The sche me on ' O r i e nt a t ion of pome a nd s t on e fruit 
m a rke t st~uct ure s t o t h e e x pan d ing v o lume f r uits p rod uctio n 
in K u lu a n d P a r v a thi V a lle .y§' of P unj :1 b Agr icultura l 
Univ e rs ity, L ud hian a e nvisaged (a ) t o s tud y the ope r a tiona l 
aspe c ts of the exis t ing fr uit m a rke t st r uctu r e in K ulu V a lle y, 
(b) t o i dent ify t h e weak l i n ks m t h e rna r k e t structure and 
(c ) t o m c:1 s ur e p r i ce s r:;reads in f ruit i n d ustry . The r e s ults 
of this s t ud y s h ow <l s h a r p i n c r e as e i n a r ea und e r the frui t 
crop s . T h e i r rna rke ting d epen cl s largel y on p r e -harv e st 
cont r a ct s y s t e m . Th e p r ice d iff e r e ntia l b e t w e e n th::! consuming 
a n d d i str ibuting ~a rk . .:!'>e s w a s f o un d t o b e significa nt. 
The s tud y r e corilme n :Js t h e s e t t in g U? of a r eg ula t ed m a rket 
f o r s t on e a n d l rom e fr u it s a n d es t abl i shme nt o f c o -op e rative 
m a rke t i n g age n c i e s s o t ha t p rod u c e rs m a y b e a s s ure d of a n 
adequa t e inc ome . Its f in a l repo rt wa s a ls o c onsid e r ed by 
the S c ientifi c P a n e l ·for Ag r ic u1t ti r a l Econ om i cs, Sta ti s tics 
a n d M a r k e ting a t it s m e-=:t i n g · h eld i :1 J a n ua r y ,l96 9 a n d w as 
ad opt ed . 

(i ii ) The o bj e c t s of t h e s c h e m e on 'Econ omics of lift 
Ir riga tion u s i n g E l e ctric Pow e r i n S outh Kan a ra d istrict. '-
Ka r n a t a k Unive,r sity, · D h a r w a ::- 1 w as t o stud y e c onomic b e n e fit s 
of lift i r rigation u s ine; ~ le ctr ic p owe r its e ff e c ts o n c rop ping 
pa tte rn, la n d p rod u ctiv i ty e tc . 1 m agn i t ude of c ost of the 
irr i ga t e d c rop s a n d t h e i r cons e quenc e a n d the n e t a n d the g ros.s; 
add ition a l i nc ome a nd a d d iti on a l e m p l oyme nt c r e a t ed , e tc. 

,. 
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T he conclusions of this study sugg e sted tha t e l ectric p ump 
sets a r e c h eaper to p icota h and oi l e n gin es as modes of 
lifting w a t e r . A n d the ope r <1 tion a l cost per ac r e f a lls with 
incre ase in t h e size of holdings, a n d it is relatively more on 
hig h e r d ura t ion c r op as comr: arerJ with s hort d ura tion crop s. 
Its final r eport wa s a ls o conside r ed by the Scie ntific Pane l 
f or Agricultur a l E;conomics , St a tis tic s a _n d _Mar k e ting at its 
June , 196 9 m ee ting w h ich ha s suggest ed some m odifica tions to 
b e ma de b e fo r e the r eport is p ubli shed . 

B e sid es this, the ' sche m e on 1F a cror.s: A ssocia t ed 
with Farm ?~d F a 1n ily Inves tme nt 1 of Punjab Agricultura l 
Unive rsity, Luc hia n a a itning a t i de ntifying the a r eas in which 
the farme r is i nves t in g hfs incom e . P a rtic ula rly the inc rements 
in his income is still contfnui n g and its p rogre ss was r evi e w ed 
by the Scie ntific Pan e l a n d w as foun d satisfactory. 

6. Basic _;:{esean:h a n d training . 

The Ins t itute conduct s t r aining course 1n agricultural 
and a nima l husba ndry statistics mainly f()r three groups of 
s tude nts. The firs t g roup cons ists of res e arch workers in 
ag ricultura l a n d a nima l husba n r:hy fie l d s w hose p rimary inte rest 
is .n o t s t a ti s tic s but f or wh om know l edge of .s tatistics is e ssentia l 
in their research work·. Two cours e s c a lled Junior C e rtificate 
Cours e and Senior Certifica t e Cours e of 6 months a n d l yea r 
d uration r e s pe ctive ly a r e c onducted for the ir b e n efit. 

T h e s e cond g r .Ou\) consists of those who have pos t 
g r a d uate de g r e e in M a themRtics 0 1· Stati s t ics a n d who w ish to 
qualify the m sel e v e s as p rofo3 ssionc:l l Statistici a ns in the fie l d 
of ag riculture , a nima l husband r y a n d a llied scie nces . The 
course qf on e y e ar d ura tio n, is o pen to onl y thos e deputed by 
S t a t e Govts • . a n d R :!Search I n stitut e s a n d p os s ess ing e x pe rie nce 
of ha n d ling Stat istica l d at a i n a r esponsible c a p a city. 

The t h ir d g roup consis t s of s tud e nts w ho w ish to 
qua lify f or the M . Sc . a n cl Ph . D . deg r e es in Ag ricultura l 
Statistics n w ardecl by the Post-Grad ua t e School, Ind i a n 
.Agricultural rt e s ea rch Ins titute . T h e m a jor courses in 
Stat is ti c's for thes ::: students are offe r e d a t this Institute while 
the minor cours es in a·gricultura l s ubject s a r e g iven a t the 
Ind ian A g r icultura l Resea r c h Institute . 
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D uring the year un de r r ep ort s e ven stud e nts were 
declared s uc rc e s sful in the P r ofe s s iona l Statisticia n's 
C e r t ifica t e Cours e a n d six in S e n ior C e r tificate Course 
Examina tions h e l d in June , 196 8 . Two for e i g n stud e nts one from 
N epa l a n d o n e from South Korea comp l e t ed the ir t raining in 
I. A .. R . S ., qua lifyin g in the Prof es siona l Sta tistician's 
C e rtifica t e a n d Seni or Certifica t e Cou rs e r espectively. Examin
a t ion f or five s tudents f o r Junio r C e rtificate Course (two of 
whom w e r e for e i g p s tudents , on e e ach from Ira q a n d Phillipin es) 
w a s h eU in J a n ua ry , 1969 . Six students we r e a warded M.Sc. 
degr e e in Agr icultura l Sta tistics , a n d the y r eceived the degrees 
in the convoca tion h e l d a t I. A . R .I. on 1s t March,l969. Thesis 
of five s tudents w ere approv ed f(y@tn the a war :1 of Dip loma in 
Agri cultu1a l St a tistic s . 

In a ll 25 s e minars on v a r ious t o pics of i n t e res t we r e 
de live r ed by offic ers a n :3 s tudent s of this Instit ute . In a dd ition, 
a numbe r of s pecia l l e ctures we r e giv e n by s e v e r a l e mine nt 
sta tisticians from for e i gn unive r sitie s visit i n g India . 
Dr. P . S . P uri, A s soci ate Pr ofe ssor of Sta tis tics , Purde 
Unive rsit y , U . S . A . de livered a s e ries of ,20 l ectures on 
'St och as t ic Pr o c e ss e s 1 d u r ing the m onths o f J uly a n d A u g ust, 

'196 8 . Dr . R . C . Bos e , Profess o r of Sta tistics , Unive rsity of 
North C a rolina , U . S . A . , P rofesso r C . B . B e ll of the 
Univ ersity of M ichigan, U . S . A . a n d Dr . J. N . Sriva sta va, 
Profes s or of St a tistics , Col orad o Unive rsity, U.S. A . , delivered 
courses of l e ctur e s on var i o u s top ics for the b e n e fit of the 
resea rch worke r s a n d s t u dents of the Institute . 

Regular tra i n ees of v a rious cours e s c ond ucted by 
C. S. 0 . visited the Instit ut e s e v e r a l tim e s in d iffe r e nt b a tches 
f or specia li sed training in Agricultura l S t a tistics a n d S a m p ling 
T e chniques . The d ura tion oi these co ur ses .vari ed from o n e 
w eek t o thr e e w eeks . A bat c h of t wenty nine stud e nt s of the 
fina l yea r (E l ect rica 1 Eg g . ) of B . M . S . C a lle ge of E n ginee ring 
Ba n ga l o ::- e , visit ed the ~nstitute . Post g ra d ua t e s tudents of 
the Depa rtme nt of $ t a ti s t i cs , Sa r da r P a t e l University, Ka i r a , 
visit ed t h e Ins titute . 

T e n s tud e nt s inc lud ing thr ee bffice c a n d i da t e s we r e 
ad mitted to the M . Sc . cours e a n d three w e r e ·a ~:J.mitta.cl·ttQ:ihe 

P h. :9 . c ours e . O n e of the s e c a n d i dat es was spon sored by the 
I. A . ,;."{ . S . 

' 

I 
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7. Data Proces sin-,; . 

The Institut e is :!quipp ed with an E l ectronic Computer 
IB M ]6:20 Mode l . II with F loatin g Point A r i thrna tic and Index 
Re ~iste r, 3 Disk D. riv e~ , a Card Read/Punch and a n On ·-J:iine, ·.· 
Printer. In addition · , it ha 3 40 Punc hin e; a n d Verifying 
machines a nd 10 p i ec e s oft a bul atintt e quipment 1 ike Sorters, 
Colla t ors, R eprod ucine; P unche s , Tabulators etc . in the 80 
column a n d 40 column r an ,:·es. _, 

Durin~ the y e ar un,:'le r r eport, the work of coding , 
p unchine; a n d ve rification rel a tin:, t o t he vario us resea rch 
proj e cts of the Institute · und e rtaken in thi s Unit expressed in 
t e rms of numb e r of c ards p unched and ve rifie::l carne to 

.. a pproxima t e l y 2 . t:; million 80 col umn ca r d s a n d o. 25 million 
4 0 column c a r d s . A b out 800 Hstin~s a n d 400 t a bles were 
turne d o ut on the t a bula t ine; e qul.pm e nt. 

A l mos t the entire s t a tistica l work of the Institute 
carried out d uring, the y ea r was p roe; ramme d on the Electronic 
Compute r. T~e 'E l ectronic C omput er w as run i n two shifts, 
t hr.oug hout t h e y ear each of 6 hour s d u r ation . B es ide s, 
s pecia l shifts w e r e or ~anized to cope with the processin 3 of 
da t a in pea k pe riods . 

Apart from the .Ins titute , the e q uip rnent is used b y 
th~ . sta ff a n d 's tud_e nts of I. A . R1 I., the Centra l A g ri c ultural 
.'?.. 3s ea rc h Institut e unde r the India n Council of A g ricultura l 
Re s earch, variou s A e; ric ultural Universities a nd ot her bonafi C: e 
schola rs a n d · r e s ea r ·ch workers of A e r ie ultura l Colle g e s. 

The s tudents of M.Sc . a nd Ph. D . courses a t I. A . R.S. 
a l so cont inu e':] to utiliz e the faci liti e s p rovided b y the Electr onic 
Comp ute r C e ntre for the solution of the ir r e sea -r ch p roble ms 
a n d proces sin o: of t he data . Thesis p r oble ms of a lar e e number 
of stud e nts of I. A . ~ . I. be lonzin~ t o va rious Divisions were 
p roz r amm ed a n d exec uted on t he E l e ctronic Cornputor d urin0 
the y ear . 

The i nsta ll a tion of t h e Electronic c·ornput er has E;iven 
a powerful fill ip t o the r esea rch activity not o nly of the 
Institute , but 2 lso of above mentioned Orga niza tions which 
have b ee n u s.inc. the facility o f this C e ntr e . Ma ny a research 
p roblem whichwa s not forme rly a tte mpted is now h ein e 
unde rtaken b eca use of the c omp uta tiona l facilities a vail==! ble . . . . 
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More a n d mbre stud e nt s a re see kin e; the help of the Electronic 
Computer f or p rog:ramr1.1ine; the ir re s ea rch problems. 

, • I ~ 

T he :Jema n d f0r t'ime on the Electronic Computer has, 
the r e f ore , b eei1 p r o :0r e ssively increasin r; a n d it is now pr?posed 
to increase the workin ~~ hou'r s of the Cen t r e to 18 hours a day 
as s oon as the ext ro ·staff req1,1ir:e d for this p urpos e is in 
posit ion . Amo~i; the Ollts~i de u,sers, ment ion may b e made of 
the A e; ricultura l Universities o( Ludhia n a a n d Pant Na gar a n d 
R ockefe lle r Foundation, :nho made i nte nsive use of the System 
for the ,.the ? is w o r k: of the i r M . Sc . a n d Ph.D. students a n d 
for a .tla l y sis of da t a· collected in ·the various r e sea rch schemes 
r espe ctive ly. The jDire cto.1·a t e. of Econ o mics a n d 3: atistics 
a lso had t h e ir r es e arch work p rOE:: :cammed on this Electronic 
Comp uter . Partic.ular m e nti on n•.ay b e me~d e of the linea r 
q!l~d ratic a n d e xpone nt ial g r owt h r ;;l t e s of a r ea , p r od uction 
.:1 n d ·prod uctivity of v ario us crop s a n d atat es w hich were 
p ro ,: r c:;r;nmed o n this E l ectronic Comp ute r. 

Durinc: t he y ea r unde r review , a n e xtensive use of 
the IBM's applic9 tion pr~ grammes like LP syste m 1620 a n d 
Universa l Functi9n s F i tter p opularly known a s •1-sTUFF· · rr 
was ma-Je . A bout. 5.0 L i.brn. r y Proz rammes w e re rect:ive tt _rorn 
the supplie rs of thi s e q uipme nt viz. M/S. I. B. M. a n d were 
ke 12t i? the hirint-: of Comp uter Centre . 

A c o u r s e .of l e ctures in C ompute r Prog r ammine; was 
given, . t .o the Diplo~a a n d M . Sc . stud;:;nts of the Institute . A 
separat e c our ~e i~ C om1)~ter ;Pro::; r ammin:, and Numerical 
A n a lysis was f' iv e n t o the M . Sc . . st u::len t s of A g ricultural 
En~inee rin ~3 of the I. A . R . I. 

I 
, .A spec ial cour s e of l e cture s in Proe; rammine; was 

orga nized for ~h·e offic ~rs and s taff of t he Institute . The 
d ura tion· of the .cours e . w as 2-! m onths. A b o ut 4 0 membe r s 
of the Instit,ut e 'p .:l r tl.c i r o te d inZth e course . 

A pa rt f r orn the cbs s w o:t+, the pa rt ic ipants of the 
variou,s cours e s , h:t t~ :1ccess to t h e Electronic Comp uter for 
proera~min;· the ir class w o rk . 

Si~ l e cture's w e re de live r eJ on the role o f E l e ctronic 
Data Proce ssine in tabula tion a.p..;:] wna lysis of Agricultural 
C e n s us c ata t 9 the Cl e l e ?;a t es particip a ting in the F. A. 0. 
Tra inine Cen tre on A 5 ricultura l Cen s us T e c hniques for 

, . 



[to 

; 

.. 

3 3 

countrie s in Asia a n .J the Fa 1: .Ea st, Orga nis ed at the Institute 
J urin3 S e pt embe r I !}ec ernb zr, l 96 8 . 

T h e L1'1 3tit '-.::.,: e c m tin v.e ·:l t o r e n de r a dvisory service 
on s t ati s ti r. a l a spect s ::: u c. h as s up p l yi n g approp riate layout 
p lans of fi e l -::1 e x pe r :_ ment s, p-::.- o~:i C.: ing g uida nce in the analysis 
of dat a a n :3 thei r ir..t<.:: :-p r e t a ti c :.J. <l n d off e 1: i n e; comments on 
t echnica 1 pro_:; r a mr.nes , 3 -~nua l r eports a nd fina 1 r eports. 
D uring the ye a :- unde r repc~rt :~50 annua 1 progress reports, 
60 fina l reporto, 20 t e c ~u"i ca l p roe r a mmes a n d 8 extension 
p roposals were s crutinis 8 d aPd co-;nrn.ent s offered . . 

Anim al Hus b a n d1 y UDit of the L~stitute rende red 
advice in (i) prog e ny t est in g oi Ha r i a na v.n d Murrah bulls, 
Hiss a r, (i i) s ch3 me f o r evolvin~ a n e w b 1·e e d of d airy cattle, 
Ha ring ha t a, West E e n ga l , (iii) p l a n f o r i m p r ovement of dairy 
c a ttle a t milita ry dairy fa::.-ms, and (iv) imp rovement of 
p o ultry throug h farnily s e l e c tion . Advir.e -..vas also rendered 
in the a nalys is of d a ta coEect ed on v a rious climatological 
as pects under studies carried out by the Anima l Climatolog y 
Labora tory, I. V. R . I. and the d etta c ol lected from the scheme 
to e stima t e the availability a n d cost of production of milk in 
B a n ga lo r e a re a . 

S-.nvey Unit offe r ed Cl. dv i c e 7o t h e A g ric ultura l 
D epa rtme nt of M a n dhya P:.·3 d e sh ,_n t h z t a bulation oi the da t a 
colle cted from the survey on D<.tnanc , pa p p c:1 ya a n d citrus fruit 
in the selected d i s t r i c t s oi. Ma "'..dhya P r <:l d e o h. B e sides , 
comme nts were offe r ed or. t b.e r eport n of crop cutting surveys 
unde rta k e n by N a tional S <l :mp l P- S:.1r v e y s . 

9. Publication s . 

Public <:l ti C' n s by +. ~a rn. -; robe:::- s of the sta ff a nd students 
of the Institute <ae ·1.is t e d ;_n Apj)C;n d i x II . The se include 31 
r e search a nd t e c hr.i -::<-.1 Fa pe :_· s p t.:bli s l:zd in sta n dard scientific 
a n d s t a tisti cal jo L~ rna ls . 

F i v e ::. pprov e d d i s s8 r-:.. .:: tions by s tud e nts p r epa red in 
p a rt fulfilm ent of thE. C o ua ci l ' " D i p}.oma in A g ricultural 
S atistic s a n d s i x a pprove d d i r:o t.e r ta ':;_ons of M. Sc. students 
are list ed j ~~ A ppendix L 
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A p'p E N Y"J I X - I 

List of c}is se rta tions <:l.ppro'ved for the awa r :l of M.Sc. 
"J e 1~ ree a n d Di ploma in A ,7 ricultura l Sta tistics. 

M.Sc. 

1. '-:urna ni, M . 

B.e stricted S e l e ct ion Indic e s on d airy cattle. 

2 , P ada m Sin _~ h. 

E s timat ion of M a rke t a ble surp lus of wheaL 

3. K .N. P onnuswami. 

Pla ns of d'iallel cros s es . 

4 . V . ~a rna chand ra n. 

Predicti on of coffee p rod uction in Ind i a . 

5. Ra nd h i r Sint h• 

Efficiency of s ucce 3 siv e s a m p lin2, in two staGe desie;n. 

6. S . Ra y. 

L a yout p lans n n d ana lys is of confounde d a symmetrical 
f a ctoria l des i e;ns. 

J?iplorna 

1. Ba n e rjee , A . K . 

On a rne tho ·J o f c on3tructicn a n~ a nalysis of any 
c onfoun··3 e::1 as ymme t r ica l f a ctorial design. 

2. G<:l. r ::, , R . C. 

q<:l. ti o typ e estima t o rs in d ouble sa rnp lin .: for two 
sta 1_,- e ::J e si~ns. 

. · .. . · 
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Joshi '· D • K .. 

, On construction a n..J a nalysis of qua lita tive -cum
quantita tive e xpe riments. 

Lalit Ki s hore ~ 

F a ctoria l Ex?e r i m e nts with a dditional treatme nts. 

Siv3 r a m, .K ," 

Pla ns for diallel crosses a n d the ir ana lysis. 

I 

• 

I 
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AP.P .ENDIX-II 
' I• 

List of pape r s publishe0 d u r in . the yea r -19S8. 

1. Abraham, T .P., l;{ha nna, B. .C. ancl "Khosla ? . 1< .. 

Y i e l cl 1 osse s .due to pests ·and diseases in rice crop. 

Indian f armiri _ ; June . 

2. Abr aham, T . P . anc1 L eelavathi, C . B . 
,._ 

An inve.sti ation on the errors in the es timates of 
yard sticks of a dodional production from f e rtilizer us e . 

Inrl . Jou r . A :": ri ~ Ec.-n. V ol. 23 \fo.l. 

3. A :~·-. a'i·wal, T:< . ~\T ., Bavanpa, l<. V .A . and Khosla, k' . V, . 

A s tur; y of size ancl shane of plots and blocks anc 
ontimum number of p r·e - expe-cirrie ntal l)e :riods on 
Areca n ut. 

( 

Inc1 . To u r . A : 1i . S c i. " o l. 38, 1\To . 3. 

4 . A .2a r w a l, K . N.", a n d T hakur, R . N . 

Effe.ct of ·hii 1 spa~in ;~ ar;d times of nitro3 en application 
. on the :; r a in yie ld of m a iz e (Z ea Mars L ) under 
r~ inf~d-- conditions . - - . · 

Ind . Jour. A r; ri . Sci . 38 . 

5 . A _:;arwa l, K .N . a n d Kha nna , '1.C . 

6. 

Fertil izer r e s ponses of m ajor -cr ops in Ma d hya Pradesh 

Fertilize r N e ws, 10 . 

A :•;;arwal, K .N . P a t e l, A. I. and Patil A. R • 
...;J • .J • 

Effe ct of spacin6 , seed r a t e a n d fertilizer on the 
yie l d of sor .- hurn. 

Ind . Jour . A _'; ri. Sci., 38. 
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7, Amble, ':'f.N. and Malhotra, 

Statistica l s tudies on R ambouill e t Rammpur Busha ir 
cross of .sheep at Pipalkoti, U. P. 

,··· 

Ind. Jour. V et. Sci. and A.H. 38. 

8. · ·Amble·, V . N·. and Na th , M. 

Optimum· use of Vaccine in thz Rinderpest Eradication 
C m:n pa i c;n . 

Ind . Jour. Vet. Sci. and A. H. Vol. 38, No.4. 

9. Amble, V. N . a nd Nath, M . 

Optimum . use of ?.. e sources in the :;,-={inde rpe st Control 
Compa i ::-;n. ' -' 

. ; . 
Twelfth Ind i a n Stan.da rds Institute Covention. 

10. Ava ~Jhani, M.S., .::r op a l a n, :'1. a n d Amble , V.N. 

On Tr.en d 3 . in B ovin e p:opnlation of Ind ia. 
C o:q.,t ribution s in s t a tistics a n d A -r, ric ultura l Scie ncies . 

. , .Ind . Soc · . . A :r . Sta t. 

11. Das , 1tl . N . c. nd Mnr t h f, J. S. 

Des i t~ a.n d Ana l ysis of Exp erim e nts with mixtures. 

Ann. · M a t h . Stat. 3 9. 

12. Da s, M. N. a nc1 M e hta, J. S. 

'.Asyrmnetric.a l rota t a ble :Jesig ns a nd ortho _: onal 
tra nsformations . 

T ec hnome trics . 10 . . 

13. Da s , M . N . a n d Kulshre s hta, A .C. 

On de riva tion of initia l bloc ks of B. I. B. desi 3ns with 
more tha n one initia l bloc k . 

Aust. Journ. Sta t. 10. 
. ' .... 

, 
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14 Das, M. N. a n d Murthy, It. S. 

Balanced nar'y bloc k desi~ns a nd their uses. 

Jour. Ind . Stat. Asso. 5 . 

. 15 Das, M:N . a nJ Siva ram, K. 

Partial dia lle i crosses a nd incomplete block desie;ns. 

Contributions ir~.' sta tistic,s a n d A _:::ricultural Sciences. 

Incl . S e c. A :; ri . St at. · , 

16 Ma lhotra , J. C .·, Amble ; V . N . a n d Khandeka r, N.C. 

A .~ e v a ria tion in flee E: .e wei::;ht and various wool quality 
a ttributes in ~ampur Bus hair a n .J Ra mbouillet eros s -bred 

sheep. 

Ind . Jour. V et. Sci. a n d A. H. 38. 

17. Ma r utira m, B. and Sin,::h, S. P. 

Stati s tica l s tud i es in bacte rioloz;ical quality of milk. 

Ind . Jour. D a iry Sci. Vol. 21. 

18 ·Ma r uti :r a. m , B. 

Cost of production of poultry prod ucts -
Sta tis tic .:1 l stud i e s. - (ln.d ian Farming , 1968 ). 

19. Nadkarni, U. _j ;, Sha rma, S. K . andSin ~hM. 

Que1lity c haracters of Ma 2 ra fleeces. 

Ind . Jour. V et. Sci. Vol. 38 ., No .2. 

20 Nad ka rni, U. •..:; . 

Dis criminatory T echnique s in 'Classin J of Fle e ces. 
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