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PREFACE 

This is the eleventh issue of the J.A.R .S . Statistical Newsletter and covers the 
a ctivities and a llied information in respec t of this Institute during the quarter 

.July-Sept., 1977. 

I h ope this Newsletter has b een proving useful for t he Agricultura l R esearch 
Sta ti stician s and oth t>r u sers. I w ould 'vvelcome and appreciate any comments 
a nd su ggestions for it s improvement in the subsequent issues. 

I am th ankful to a ll the offi cer s and oth er members of the staff of the 
Institute who supplied the requisite m a teria l for this issue of the JARS Statistical 
.Newsletter. I am a lso thankful to my colleag ue, Dr. Prem Nara in, Senior Professor 

for going t hro ugh the fina l m a terial. 

DAROGA SINGH 
DIRECTOR, 

I NST ITUTE OF A GRICULT URAL 

RESEARC H STATISTICS, 

I\Ew D ELHI-110012. 

.· 



Chief Guest, Professor Satish Chandra, Chairman, U.G.C. delivering the Convocation Address. 



Dr. Daroga S ingh, Director, lARS, welcoming the guests. 

Successful Candidates, in gowns, who received the certificates diplo mas and medal s ' prize~. 



f 

Shri K.l\. Kurup 

Shri Gulab Singh 
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Awa rd ofRs. 50/- in the f01 m of books for standing 
first in Paper 1 of the Professiona l Statisticia ns' 
Coune in the year 1976. 

Award of Rs. 50/- eac·h in the form of books for 
standing first in Papers I, III and IV in the 
Professional Statisticians' Course in the year I 977. 

In his Presidentia l remarks, Dr. l\LS. Swamina than, Director-General, 
I.C.A.R. stressed the importance of stati stical techniques in improving the qua lity 
of research in the field of Agricultural and Animal Sciences. H e commended the 
r ole that this Institute has been playing in the nationa l context and advised that 
the expansion of the activities of the Institute should be m ore from the quali ta tive 
p oint of view rather than quantitative. 

In his convocation address, the Chief Guest, Professor Sat ish Chandra Chair­
man, University Grants Commission stressed the importan ce of reliable and 
up-to-date statistical data in the context of providing with a base for a meaning­
ful strategy of planned c!evelopmC'n t aimC'd at improving the conditions of the 
rural masses, espe:>cially th e backward cnes. A full tex t of his speach is reproduced 
below: 

"I am grateful to the Director, Institute of Agric ul t ural Research Statistics 
for inviting me to deliver the XV Convocation Address of the Institute. Convo­
cations serve many purposes. One purpose is to bring together students who have 
su ccessfull y complett-d their work at the Instil ute. I would like to con-gratulate 
all those students of Institute of Agricultural R eseach Statistics who have come 
here today to receive the Certificates and Diploma~ . I am sure that their tra in­
ing at this well established Institute will serve them w el l in their future careers. 
Another purpose of Convocations is to take stock of the work done in the instil u­
tions concemed and to provide an opportunity to tbe outside comm unity to 
acqua int itself with its work and achievements. Altho ugh I have heard much 
a bout the work of the JARS, this is the first time I have had an opportunity of 
visiting th e Instit ute. I am aware that there is probably no other institution in 
the country where application of stat isti ces to pract ica l problems in the fie_ld of 
agri culture and animal sci1 n res is d C'a lt with from a ll an gles. Except for some 
agricultur<J l universities faci lities for training of statistician s in the field of a gr i­
c ultUJ e a re nowhere as proficient as at this Institute. This Institute h as, there­
fme, a g rea t promise and a lso g rea t respon sibilities. 

Since agriculture provides employm ent to 80% of o ur population, develop­
ment in the field of agric ulture mu st obviously be a n atirma l con cern . The Janta 
Government head ed by Shri Mora1ji Desai has rightly emphasized the import<t nce 



o( agriculture in nationa~ development. A societ y in which the prima ry producer 
wh o provides susten a nce for ever ybody but himself rema in in h unger an d want, 
a nd is depriw~d of basic am eni t ies surh as hea lth , clothing a nd shelter, cannot 
obv iously be rega rded as just a society. Yet su ch h as been the fate of the vast 
m asses of our popula tion , p a r ticula r ly the u nder-privileged section in vi llage 
society-the la ndless labo u rer s, t he art isan s and those cu lt iva t ing d warf ho ldin gs 
w h o to gether con sti t u te ab ou t 30% of the r UJ·al populat ion o r m ore . In order to 
c reate a g rea ter awareness of the life conditions o f t he rura l m asses espec ia lly the 
backw a rd on es, and to provide a base fo r a mean ing ful strategy of pl anned 
development aimed a t impro ving th e conditions of these sec tion s, r eliable and 
up-to-da te ~ati st ical data is v ita l. In recent yea rs, th< re h as been a great inc t:ease 
in the numb~r of prof(·ssional sta ti st icians in u n iversities, r esea rch insti tutes, 
G overnment departmt.:n ts and ind u st ri es. H owever, i t is unfortunate t ha t t he 
~ ua:lity of d a ta has ha rd ly improved . In p a rticu lar the unre lia b il ity of our a gri­
c u lt u ra l da ta is well- kno wn. There are m a ny reasons f<J r this situa tio n. Some 
of them arc re la ted. tu st ruc ture of soc ie ty ami our institutions. H o wever , a t t he 
scientific level, one reason for the lac k of re liabili ty o f a gri c u ltura l data is perhaps 
the fact t lt a t very ol ten sta tistic ians ,tre no,t made fa mi liar wit h t he subject m atter 
in w h ic h they are required to co llect data. As a n histo rian I have had to dea l 
w ith agric ul t 1,1ra l da ta dealin g with estern Raja~than du ring t he 17th and I ?th 
~ent urie". · I have fou nd on m ore t ha n o ne occasio n that a sta tist ician is nQt ab le 
to m an-hal the d ata in a m eaningfu l m anner m 11c h less intl' rpret it becau~e of h is 
lack nf basi c grounding in_ t he !;ubject. . 1 a m h a ppy to know . .tha t at t he I AR S 
a: pr~fe~sio~_a l, ~gri c u ! t u ~al stat)stic- ia n i ~ req uired. to lut v_e ,a ,fa irly g?od ,kn~ \"l~'q~e 
0 ( a gr ic,u lt.u r P. ,incl ud in,g anima l ~n· nces. 1 am q uite ;~ure t!)a t t his ':" .ill . qf! ~.l ~l ~ 
th e slat isticians tq a ppl y their theore_t ica l tra ini ng .in fl i.Jear;ingfu l manner 1 ~<:> 
a naiysc th,e c9 mplex prob lems o i' a gr; ic- ult urc ::md.;agr icu lt imd. an'imal sciences in 
o u r cou-nt_ty. 

I . r:. ~ . I ~) • ' • • J 

V,r)th inc;:easing C.m phasis -? n rurp. i ,d~vf' ]Opme~~ the clem~~d _fo ~ t.~a ined <J~ rj_~ 
c~.ilt l!ra l s tati s ti c i an~ is bo und !<? ' in crease ra picl h · . .T l !.i,~ w o uld l? l ~c~ <1-n in ;re ;t si~g 
resp on,,i bil ity <?n insti tu~ions specia l i ~ ing i~ t his fie lcL. T he lf\RS . hps a lrNtdy. 1 ~9~~ 

.~ bl e to develo p a stron g infra-stntcturP if} th is . fie ld. lt h ;,t ~ .excel,lvn t ~ompit t~~ 

faci li ~les . , I a m informed tha t th <> co~1pu t cr Ct'_r_Ht·c : _is ca tc; ring to t h~ ne(·~s o,f 
t he P <! faana l,,·sis of. the en t ire agri ~ u ltu r; d cornm~mi/Y. of, th e, co t,tntt: ~ - - ,I _ a r.~ alsp 
i11 fornwd that t h.is I nst itu te has been fl b]c to play :m impon o~ 'nt f'l> le in cleve l,o pi t;~g 

. ' ' ! . I '! I , ' ' ' . 

me t)w<':lo log~ for .co nd u ctm g, s,ample_ s~t rvcy fo.r t it<:; eo; t i 1n~ ~ ti ,on of CT <? P yielq~:' 
l' ' . . . . .. . 

livesiock n umbcrs a nd products1 n1,a ri nc fi sh cat<;h , .Pte ., Per iJ ~]~~ 1 <UHn o t,t C\ Ca l,-
ing any sec re t when 1 say t ha t in t h.e n ewly c-onstit uted 7ation~.l Comrn itt ec ,, ~P 
Scien ce and T ec-hno logy, w hich met recent! )·, the ' nceci lor .havin \4 adccp ta tc 
statist·ica l in format io n reg ard ing t~lP res<':t r c- lt work !wing cani ecl o u t by va 1io us 
institwio qs In the fie ld o f r ura l cl ~ ,·e lo]j iJl ent "'~" f'c lt· ac ttt e ly. Th,e work of the 

, ' , . ' ' ' ' ' ' I· ' .. !f 

1 A RS in .t he prcparario n . of .. ~~tt icm<< l l nd ~'x. -~f A 3l:i'c uh ur~d f i~l <X Ex~~ ~: i m,en t,s 
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I . THE XV CONVOCATION OF I.A.R.S. TRAINING COURSES 

The XV Convocation of the Training Courses of the Institute of Agricultural 
Research Statistics for th e award of Diploma /Certificates to students completing 
s uccessfully various cou1-ses of training in agriculture and animal husbandry 
statistics was held on the 4th October, 1977 in the morning in the Institute's 
premises. On this occasion, for the first time, the convocation was preceeded by 
a two-day programme involving an e locution contest on 1st O c tober, 1977 and a 
Session on "Presenta tion of Significant Students' R esearch" on the I st O c tober, 
1977. 

The elocution contest on ht O ctober was pre~ided over by Dr. D. Singh, 
Director, LA.R.S. The topic chosen for the contest was "Role of A gricultural 
Statistics in National Development". Dr. P.N. Saxena, Assistant Director 
General (Statistics) of the I.C.A.R., Dr. A.S. Sirohi, Head of the Division of 
A gricultural Economics of the I A.R.I. and Dr. S.N. Singh, Head of the Division 
of Agricultural Extension, I.A. R.I. adjudged the speakers for the award of three 
prizes which were instituted on this occasion. As many as 11 stu t.lents participated 
in this contest . The following three students were judged as the be_st speakers 
a nd were awarded respC'ctively the I st, 2nd and 3rd prize consi~ting of books on 
Statistics: 

(i) Shri S.C. Gur.ta- M.Sc. (Departmental) 

(ii) S lu·i L.B.S. Somayazulu- Ph.D. (Depart111ental) 

(iii) Shri R.L. Sap1·a-Ph.D. (Regular) 

The Session on "Presentation of Significant Student's Resear ch" was h eld on 
on the 1st October, 1977. in the a fu; rnoou under the C hairmanship of Dr. O.P . 

rivastava, Professor and J-Iead of the D epartment of Mathematics and Statistics, 
Haryana Agric ultural University, Hissar. Two students from the Diploma 
Course and 2 from ll .e M.Sc. Course participated in this progr<J mme a nd gave 
ta lks on the topics shown belo w: 

Name '![ the Studmt 

I . Shri A. Vasisht, 
M.Sc. studen-t ( Regul a r) 

2. C. Balachandran, 
Diploma swdent (Reg ular) 

Topic 

Adoption of new agricultural technologies 
by cultivators in Delhi State and its impact 
on crop production, its disposal, storage, etc. 

Design and analysis of exp eri ments involv­
ing sequences of treatments. 



3. ~ hri P.P. Rao, 
Diploma st udent 
(Depa rtmenta l) 

2 

An investigation into the causes of hetero· 
geneity of error variances in groups of 
similar experimen ts. 

4. Mr. M .R. Zurm<1ti, 
M .Sc. st udent (R egular) 

On the samplin g design for estimation of 
price spread. 

T he Convocation of th e I.A.R.S. Training Courses held on the 4th Ortober, 
1977 was presided over by Dr. M .S. Swaminathan, D irf'ctor-GenPral of the 
I. C . A. R . T .h e Chief Guest on this occasion was Professor Sat ish Chandra, Chair· 
man, University Grants Commission who gave away the Diplo ma/Certificates and 
th«;! various . prizes and m edals. The guests w ere welcomed by Dr. D. Singh, 
Director of the I nstitute, and a detai led report on the tra ining activities of · the 
Inst itute was presented by Dr. Prem Narain, Senior P rofessor and H ead of the 
Division of Tra ini ng and Basi c R esearch. In a ll, 64 candidates were g iven cert i· 
fi c:- ates inc! udin g I 0 for Junior Ce1 tificate Course, 24 for Senior Certificate Course, 
22 for Professiona l Statisti c ia ns ' Certificate Course a nd 8 for D iplom a Course. 
!he fo llowing candidates received the various medals '!nd prizes: 

Name of the Student 

Sl-iri G. Balach andran 

Shri Vijay Kumar 

Sh ri U.l\'L Bhaskara R ao 

S h ri G.N. R ao 

S !tri V.V. l\ fa hajan 

Shri R .C. G ola. 

Prizes Awar-ded · 

Gold medal for being the · be~t Diplom a student 
for the year 1976. 

Gold m edal and also Shri V .V.R. Murthy memo· 
ria l award of R s. I 00/- in the form of books for 
being the best student in Professional Statisti cians' 
Certificate Course in 1976. 

Gold m edal and also Sh. V. V.R. Murthy memo· 
ria l a ward of R s. I 00/- in the form of books for 
being the best student in Pro fessional Statisticians' 
Certificate Co urse in 1977 and a lso award of R s. 
50/- each in the form of books for being stood first 
in Papers V ;mel· practica l papers. · . 

Go ld. medal fo r being the b< st ~tudent in Senior 
Certificate Course for the year 1976. 

G old m edal for being , th e best sJudent in Senior 
C er tifica te Course for the yea!· 197? . 

M-.K •. Bose memorial award of R s. 100/ - in the 
fo rm of books for being the best student among 
:Qepartmental cand id ate~._in the Senior Certificat e 
C o ur~~ f'J r t he year_ I976. 

•• ~ ' ' ~ <f' .I 

.. 



Dr. M.S. Swaminathan, D.G., I.C.A.R. 
giving the presidential remarks. 

.~ 

Dr. " rem Narain, Sr. Professor, lARS presenting the 
Report on Activities of lARS Training Cour~es: 
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·"' 
and Nationa l IndPx of An imal ExpPriments will cet;tain ly b e helpful in fi lling this 
lacuna. Perhaps the I nstitutP could also ta ke a lead in indexing on -going research 
projects in th~ fie ld of Ag ricu ltural Sciences at vario us research centres. 

A great deal h as been said in r ecent d ays r egarding programmes of non­
formal ed u ra.tion and ext< n sion work hy institutions of hi ghe'r learning. It is 
c lear that no inst ittttion of hi g her learning can or should rema in in an ivory tower 
atmosphere. It should n ot only try to link up its r esearch work with the d evelop­
m <'ntal ne f• ds of the collntry. It should a lso be prep ared to m a ke ava il able its 
exp <>rtise to developmental agencies and to those wh o need a ddi tional training. 
Programm es of Continuing- Education have a n importa nt ro :e here . I am g lad 
to know that the In stitu te a rra nges from tim e to time ad-hoc training progam mes 
fo r various o utside agencies and th:H it has organised several international tra in­
ing progr a mmes i t"l co ll abor :otion wi th U.N. A g,..n cies. Linkages be tween v<orinus 
r rsea r ch ngen cies and the developm ent or colla borat ive r<' search programmes by 
diff.;rent agencies net' d s considera ble emp hasis. The F<tc ulty m embers of the 
I n stitute have aln ady b ren recogn iso.:d as Ph .D. guid es by m a n y tmiversiti ' sand 
colla borate wi th otlter institution in d Pgree courses leadin~ to i\II. Sc . and Ph.D. 
programme~. This is to be commended and I ho pe that it would fu r ther ~tn ng­

then the ac:odemic progt·;ommt·s and the research work of the I nsti t ute . 
• • 1 , , I . 

l 

Statistics is r·s,e ntial ly an applied· S6ence. · No Stat i.; tical' n1"ef}"wd C<l.Tl' l~,e of 
·a n ~'·"'orth \lill ess·its uti l it~' j ~ demo nstrate:<.l in the ac t,ua l field. Tkcoret.i cal i) ro­
.blems in stal isri <s have thr ir own ii1l£Testand cha.llcnges. · Hpyve \!~r , ~he de vd ··p­
mc·nt.; in the 11 retic;d St a ti ,rics· have to· have some r,<::l"evancc tQ it s ;o pplit;:ati f} n ~{so, 
a hrl on! y ·w hen theor ist u'nderst a nd the conseq Lil·nccs of the •comple!Xitics of tlw 
pract ical field, th P method can be applied safel y and "widely. T o this e_nd, I think 
the · e ffo rts of th is Institut··! have ' neen commenda bl e fn i; hete ' th ~ training is a 
careful ·blend o f theory and practice. !The teachin g> o f S ta ti stics in "the· univer~ities 
also.• has to be made more p ractical or.iented. There is a need for havin g m ore 
.a nd more actrive collal::lo ra tion . between. t he universities and resean·h institu t ions, 
liko.: t his Instttu te which ~pecialisc in pr~ blem orien trd rese<Hch . In my o pi11i on , 
such colla bora t iot l e fforts will help in a b l" tt t· r development of the subj .·c t of 
-s tati ti c~, whi ch is so. v ita l fur proper p la Hni ng for econom ic dl've.!opt;nent o f the 
nation . '; 

. I 

' 
The role tha t t he fa c ulty a nd Slltdents o f this fnstitu.lC have to phty i ~ g0}ng 

to be ·· m01e ancl · m ore inr(>nrtant, ;md c loallcnging in tloc coming years. ~ [nn · 

and n1o re resPat ch wot·ken all o,·er t-he aountry, eng<!ged in the fi <' ld s o f :lgrintl­
i.w·e, a nimal sc ien ce s, fi shery and fo restry w iJJ ·haVI:' to Sl' t:k t he help of thi s f llSti­
t'llt e an d want~ to s lt:ue il s fn, ·ilities in p lan n ing thei r experiments a nd int r rpre ta­
"tion of their re~ uh ~ . Since cnmputer fn cilities, ·w hi c h . are essential f()r deepc:· 
ana ly>is an· adrqu<ltC h('l"C, I am sure .that th is . l n~litute G ill se rvo• as a nuqe,us 
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fo r th e statisti cal a nd computing needs of the agr icul tura l comm unity. 

The Institu te has h ad a g lorio us pa st . I <1 m q uite sure th a t it could h ave a n 
equal ly g loriou s future . For this end, I am confiden t th ;t t both Facul ty memb et s 
a n d studt>nts wil l pool their effor ts a n d set an exampl e of coopera t ive endeavou r." 

The Convocation was declared closed after a V o te of Th anks to a ll concer ­
ned uy Dr. A. Dey, Associa te Professor a t the Institute. 

2. lARS STUDENTS' ANNUAL DAY FUNCTION (1976-1977) . 

The studen ts of the JARS Train ing Courses celebra te eve r y year an 'Annual 
Day Function' in which prizes a re g iven awa y to the students winning various 
tournaments as well as o t her ext ra-curricular activities in which they participate 
during the year. This yea r a lso such a function was held on the 4th O ctober , 
1977 in the e vening . Shri Bhanu Pratap Singh , Minister of State for Agricu h u re 
and Irrigation , G overnment of India , wa'S the C hief G u est w ho gave aw ay the 
various prizes. A Souvenir on this occasion wa s a lso brot,ght out by the 
students with the assistance of Warden of the U\.R .S. H ostel s. The fun ction 
started with few it em s of sports w here the students and staff m em bers of the 
Insti tute partiCipated in an enthusiastic ma nner . T he m a in att raction of the 
sports was a tug-of-w ar between th e students a nd sraff m embers. T he stafr 
m embers won the m at ch. 

T h P guests a t t h e Function were weko med b y Dr. D . Singh, Director 
of the Institute, who briefed them abo ut t he ac tiv ities o f t h e Insti tute. 
T he Prefect of the H oste l, Shri A C . Bora, present ed an Annual R e port on 
the act ivi ties o f the lARS H ostels. H e m ention ed in pa r ticula r t he ex ra­
c urricular a cti viti<'s in w hich the stud ents par ticip a ted during t heir swy in 
the H ostels as well as t he ~pirit of ha rmony in m a inta in ing a 11J'a lthy mi ' le u of 
living together a nd sha ring a comm on m ess. Aft er the pre:entat ion of t he 
t epo rts, the C hief G uest cl istributeJ the va rious pr izes to t he w inners of the 
various to urna men ts cond ucted duTing the )e.tr. T h e C hi l.f Gue' t in h is address 
apprec i <~ ted the activities of the scientists and the stuue nts o f t he lnstitut t> . H e 
a lso reminded the m of the noble on us on their shou ld ers w hich th ey o we to the 
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The Prefect, Sil R.C. Bora, presenting the Annual Report on the Activities 

of the lARS Hos tels 

Silri Bhanu Pratap Singh, Minister of State for Agriculture & Irrigation , 
Govt. of India di s tributing the prizes to the s tud ent s. 



Tug-of-War between 

Staff and Students. 

An emot'onal s cene fro m the One-Act play ent i tled CASE LAO VERNA BANAO, 
presented by the students. 

I 
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ociety and advised them to <~ccompli~h it in the best of spirits. Dr. Prem Na ra in, 
Warden of th~ Hostels, proposed vote of thanks to the g uests and appreciated -
their pres~nce in large numbers to encour~ge the students in their modest 
F unc!ion. 

The prize distribution was fo llowed by a lovely cultura l programme in w hich 
a good number o f students, a rtists from I.A.R.I. a nd some other inst itutions took 
p~rt . The programme proV'icled with a delightfu l evening which was enjoyed 
by a h ouse-packed audience inc luding d istinguished invitees. The highlight of 
the programme was One-.'\ct play entitled "CASE LAO VARNA BANAO" 
presented by the student s. 

3. TRAINING ACTIVITIES 

( a) The fin a l e xamination of Professional Statisticians Certificate a nd Senior 
Certificate Courses were h eld ·· during ·the period under review. The 
detail s of students ~vho appeared and p assed th e examina tion, are given 
be low; 

(b) 

.A'"o. ef students 

Passed ,. 
P.S.C..C, 22 !2 

S .C.C, 7 

The academic s-es~ i'On 1977 -78 of P .C.. S·ch'Ool star red on 12th September, 
197.7. · '5 ~t udent's of Ph .D. (3 Rr g ular and 2 Departmental) a nd 4 stu ­
dents of l\ f. Sc, (3 R egular a nd I D epartmental) \\"ere a dmitted in Agr i­
cu lt ur~ l St a tistics. "" The fina l e xamination for the III trime~ter of rhe se­
ssion 1"976- 77 w as he ld d wing t h'C ..,,-eck ending 17th . September, 1.977. 
R egistra tion for Ltrimester fo r th e session 1977·-78 for the continuing 
M.Sc. a nd Ph.D. studen ts was done on 19th Septemb~!', 1977. 



·(c) 

(d) 

T4e tra ining for the A.R.S. Probat ioners continued during th e period 
under review. 3 Probation <'rs went to Central Staff College, Hyderabad 
in the m~nth of J u{y, 1977 for 3 months trai ning. The oth er p robatio­
ners were undergoing training and w orking on the O .R.P. Projects du­
ring the quarter uncle~; rewiew. 

i.' h e following di ::.ting uished visitors de live red t he seminar talks on the 
topics shown a ga i_n st them: 

Name of s J;eaker Title 

(i) Dr. K . Subrahmania m, 
Professo r of Stati::.ti cs, 

" R obustnPss of Linear Discri­
minant Function to Non-nor­
mality" University of M a nitoba, Canada. 

(ii) Dr. Um1 d Singh, 
Assoc. Prof, 
H ar yana Agriculllual 
University, Hissar. 

"Analysis o f d a ta u sing R es­
po nse Curves". 

(e) A programme of speciali sed lectures fo r a period of one week w as arran­
ged for th e benefit o f students of P .S.C .C. and S.C C. for acquainting them 
wi th the various res1·arch projects oft he Institute. In order to acquaint the 
students ofthese Courses with the resea t ch programmes o f va rio us depart­
m en ts, they were taken to the offices of Centra l Stati ~ti cal Organisa tion, 
Directorate of E conomics and Statisties and A gronomy Di vision , l.A.R.I. 

(f ) " A survey on the " Impact o f Tube-\l\1el l Irrigation on Agriculture" was 
1•rganised in w hich the studen ts ofP.S.C.C. and ~ .C.C. ca rried out the field 
\\"Ork u nder the tecl ni cal guid ~. ncc m cl ~ u1 u,·ision o f the officers nf the 
Training U nit. The stud c nts vi ~i ted P haratpur· D istri ct, R aj ast ha n for the 
survey. Specia lised training courses o n A gricultura l Statistics were ar ran­
ged d urin g the period undPr report for the benefit o f trainees depu· ed from 
other organisations. The deta ils o f suc h progr::t m mes are.g ivc ·n belo w: 

Sl. No. Co tfgOI)' of Tmiuees ]'{ulllber nf Tra iuecs Sponsori11g Orgauisnlion Durat ior1 

I. Sta ti stical Officers 

2. I.S. S. 
Probar ionns 

2 

10 

Indo-German Agt·i­
cullural Project, 
Pa l:. lll p tir (H .P ) 

C.SO., 
N ew De lhi . 

22nd july, 
77 to 3 1st 
Aug., 77. 

lit h A ug., 
1977. 

I 
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4. B L\SIC R ESEARCH 

A m w meth od of ana lysis o f no n-orthogona l designs eliminating het < r og t>ne ity 
m t wo d irecti on s was d eveloped . 

A new class of d esigns ca ll ed "Efficiency Ba lan ced 3-way Designs" was intro ­
d u ced . 

Some further results on fract iona l factori a l p lans for asymetrical fac tori :.lls 
wne a lso obtained. 

A class of " Supplemented Block De~igns" w hi c h are p artia lly efficien cy ba­
la nced , wa~ construc ted. It was shown that the orthoguna lly supplelllented ba­
lan ced desig ns are a p art ic u lar case o f suc h d esig ns and these designs are usefu l 
fo r pl ant bre<>ding trial s. 

Estima tion procedure u t ilising in complete auxilia ry i nfo rma tion in sample 
surveys was establis hed. N e w estima tion procedure was suggested while la r ge 
units are included in the sa n1p le with cenainly. 

5 . AD VISO RY SERVICE 

Dt~~·ing the quarte r under review, techni cal advice a n d guidance was re ndered 
' ' ' ,~q· a,·ch worke rs a nd slllde nts uf R esea1c h I nstitutes, Agric ultural Unive rsiti es 
; 111 d othe r researc h o rg; lJi isa tions in p lanning of expet·imenta l inves ti gations and 
s t ;~ ti stical an a lysis,'c o m putl'l isation of 1·esearc h d a ta. 

~orne details o f t he technica l advice a nd gu idance give n by th e Ins titu te 
<J u, ing th e quarte r unde r review, an· g iven be~ow in b rie f; -

Ct o p Sciences 

(.1 ) Dr. C:. T . i\l;ich.ndall i , Emeritus Scien tist , Central Arid Z one R esearc h 
Institu te, .J od J, p u r ( R ;1j aHha n ) was re nd ered techni cal a d v ice on the 
' ·Re la tionship be tween soil c ha tactcrs a nd 1a infa ll variabil it \· w ith 
g rassland procl uct ivlty." 
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(b) Five students from Facult y of A griculture, B. H.U., Varanasi Wel'e 
given technical ad vice in regard to their P h. D. theses. 

Animal ScienceS 

(a) Dr . Ogra, a scientist from B.R . College, Agra (U.P. ) was rcnderrct 
technica l advice on the analysis or data p erta ining to n11t r it ion and 

ph' siology. 

(b) I.C.A .R. \\·as rendr1ed advice in regard to various sch emes in the field 

of anim al bre r cling. 

Sta tistical Ge n etics 

(a) Dr. M .I\. Narasimhanna, Director, Cent ra l Tasar Research Station, Cen 4 

tral Si lk Board , R <mchi (Eihar) was rendf' n d technical advit e on the 
"Statist ical analysis of J4 x I4dia llel on Bomby X Mori (Silkwork) " . 

(b) One Ph. D. Scho lar of' Dr . Khanna from National Botanical Garden, 
L u cknow (U. P. ) was render.ed techni ca l ad vice on th e stati stical 
analysis of a "Dial lei cross in sunflower w ith h eterogeneous parents." 

(c) Dr. K.G.Lal , As istant Commi~sioner (A.G.) , Ivl ini stry of Agric u lture 
and I rrigation, Govt. of India, ·ew Delhi was rendered techn icai 
ad vice on " Progeny testing of cross-bred bulls under field conditions" . 

Sa mple Survey Investigations 

(a) Directorat e of Economics and Statistics, Ministry of Agr icult m e and 
I rrigation, Govt. of I nciia , lew Ddhi was rendered tech n ical advice 
on the planning of "Cost of c u ltiva t ion sun ·ey on Apple· in H imachaL 

Pradesh!' 

(G) Three Ph. D. studen ts, Sh. A.K , Khazanchi, fi·om R.B.S. Co llege, Agra j 
Sh. Lah iri and Sh . Srivastava from B.H.V., V a ra nasi, were given techn iJ 
cal guidance regard ing the stat isti ca l. a nd econome'lr.ic analysis a nd 

inferpretation of results. 

Computer Science 

(a) Directora te of markr ting a nd 1mpec t1on , f-.lin is( ry of Agr1culture·, 
fariclabad was ach·i sed in rrgm·d to co:m·p uter prog.rammin g and an nlvsi 

or the data . 

f 
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( b) Dr M.N. K a pur and Dr. N.S. Shastry from C .S.O., New D elhi were 
given technical g uidance in development of computer programming for 
analysis of time series data using Box and J enkin's method. 

(c) Sh.V.N. Mittal and Sh. Satish Chandra from Indo-German Agricultural 
project, Pa la mpur (H .P. ) were advised in regard to th e statistical 
methods, sampling techniques and computer programming. 

6. FIELD WORK 

(a) Fie]d T raining 

During the quattcr under review, fie ld trammg was imparted in co nnection 
w it h the projects mentioned below at the places shown against them. 

(i) A ll I ndia Co-ordinated Agronomic Researc h Pcoj ect-New D elhi. 

Oi) Pilot sample survey to estimate the incidence of pests and diseases on 
h ig h yielding varieties of paddy- Cuddalore (Tamil Nadu). 

ii i) Index of cost of rearing calves and study of chan ges in rearing practices 
of bovines in cural are as of Haryana-New Delhi. 

{iv) Survey for study of economics of raising cattle anJ buffaloes in rural 
an'as of West Ben gal- K a lya ni (W . Bengal ). 

\ v) Cost o f c ul tivation survey on Orange- agpur (Maharashtra ) . 

~ vi) Survey for estimating the y ie ld of cotton in H issar distric t- H issa r 
(H aryana ). 

l Vii ) Pilot survey to evolve a suitable sampling methodology for estimation of 
pri ce spread and losses in transit of vegetables at differeat stages of 
marke ting - Ahmedabad (Cujara t) and De lhi. 

\Yii i) Sample surv<'y for methodological investigations into High Yie lding 
Varieties Programme- Lucknow (U.P. ) , Akola ( ~Ia harashtra) and 
Ban galore ( K a • nata ka). 
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(b) Field wot·k Inspection{Supe rvision 

During the quarter unde r review, inspection/supervi sion of t he field work of 
the following proj rcts was ca rriecl out in the areas/places shown against them. 

(i) Pi lot sample survey to est imate the incidence o f pest s am i diseases on 
high yielding varieties of p addy- Panruti & K urinj ipadi (Tatn il N adu) . 

(ii ) Pilot sample survr y to evolve a suitable sa m pling methodology for 
est imation of price spread and losses in tra nsit of ,·egetables at di ffercnt 

stages of m arketing - D elhi. 
( iii ) Pilot sample survey for estima tio n of birth and d eath rates in bovinrs in 

the di stricts of Panch l\ fa h a l and K a ira of Gujarat State- Kaira and 

Panch M a h a l (f:ujarat ) . 

( iv) Sample survey fo r m e thodolog ical investigations into H.Y.V.P. in De lh i­

Delhi. 
(v) I ndex of cost of r aisin g calves and st udy of changes in rearing pra cti ce~ 

of bovines in rural area o f Hissar district-Hissar (H ;, n ·a na) . 

(vi) Pre harvest fo recasting o f yield of s11gar cane in Meerut dist ri c t- \-1eeru t 

(U.P.) 

(c) Other w ork 

(i) A visit was m ade to Chandigarh for discussio n, with D y. Director 
(Sta ti stics) , H aryana a nd other o ffi cers about planning a "Rr prat survey 
for est imating the yield of cotton in Hissar distri ct of H aryana State". 

(ii ) The students of th e P .. C . a nd S .C. Courses were ta ken fo r field tra ining 
as a part of the traini ng progra mme to Bharatpur (R ::~jast h an) durin g 
September, 1977 in respect of a survey on "Tubewell irriga tion in agri ­

culture at Bha rat pur ( R <'.jasthan)". 
(iii ) The field work in r espect of the Operational R esearch Projrct on 

" Composite Fi sh Culture, Krishnaga r , Y\'est Benega l," was done. 

7. ABSTRACTS OF PAPER S PUBLISHED 

I . t\BR .\HAM, T.P. , NARA tN, P. a nd GARG, R.L. Applica tion of discriminant funr­
tion technique for m aking fertili zer r'rcommendations with tl·,e help of soil test 

v:1 lur . fru/. J our . !l gri. Sci, Vol. 45 , .Vo . 9, SFjJLrmbn, 1975, /JIJ. 430-433. 

I 
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The t('C 1 n iq ue of linC'a r d isni mi n a nt fun c tion h as ])('en u <;ed to analyse the data 

on sample ferti li zer trials in c ultiv. ttor's fie ld s on i rri~at"d whe.t t co ttlucteJ in Pu n­
jab during 1962-63 to de te rmine the -relative importance of so il and other factors 
in d iscriminating bet\\·een the h ig h and lmv responsc>s of t h e c rop to N. The pH, 
o rg;mi c carbon percc·nt ag(', texture, contro l yie ld, irrigation and earl y sowing , 
we1 e fotllld tn he or consider:!l.:llc value in discriminating a reas sh owing h igh a nd 

low r esponses toN. 

l3ATHL A, H.V.L., _ ) Al~WAL , S.P. and KAN IV. \ R, R.S. Sa mpling Tec hni rtue-; of 
Suga rcane for Jui ce analysis. C me Growers' Bullet in, 1971. 

Codfici('n l' nf y;u i at i <~n uf I tr• G c' ump cane samp l e~ both for sucrose a n d 
p u r ity (s u cro~e percent tnt:d so lids ) Wt' l'l·' wo1kt.·d out. Fo ur cl u mp stm p les gave 
tIe minimum coenicient nf va r iation bo th pe r sucro' e and rurity. For evalua t ion 
of cane sam ples f.,r qua lity in field experiments, use o f 4 clump samples is reco­
mmended . 

3. j Ar:-.:, J.P. , A Nf:y., K. C . and 1\m~t.\N, K.P.S. R ole o f D t·l hi Milk Sc hem <' 
in generating e mploy mt~nt and incom.c in it , mi lk-shed a reas. f n.fian ]num d 
rif Dairy Sci . 30 (2) , 1977, jljl. 111-149 . 

The impact ol" DMS in Crt'<H in g e m ployment a nd income a s :t result of th e 
impetus it is likely to p rov ide to th.e fa rmers to ta ke to dai rying as a comme rcia l 
enterprise was studied o n th e basis o f d ata co llec ted under the benc h-mark a nd 
repeat su1 v1 ys 1 an ied out by l n stitute o f Ag ric ul tura l R e .• earch Stati st ics in 
1966-67 and 1972- 73. Thet·c was a m argina l decrease in the number of mil!< pro­

d u cer house h o ld s b ut among them the1e was an increase in the prop .>rtion of 
comtr. ercia l ho u seh olds. 

The overa ll proportion of worker s p n fa mily w hi c h was 1/3 on th e fir st o c1 a ­
sion increased sl ig htly on the second occa sion . Likewise, the re wa~ a lso ;,n in­
c rease in 1he prop onion of workers engaged in commerc ia l milk production . 
FUJther, a m ong co mmr·r c ia l produce r· families the re occu t-rE'd a slig ht shift in 
the w orking force having c rop-product io n as their main occupation on the fir st 
o ccasion to milk production and a g ricu ltura l work on the second occasion . 
R egaru ing incom1· also there wils o nl y a m a rgina l increase bet ween the two occa­
~i on s in t h e ovend l annual earnings of t he commerc ial milk producer household~. 

The D:\'IS, t hus, fa iled to make am· tangible d ent o n the economic staw s of the 
commer cia l milk produc in g fa milies who con st it u te its main direct beneficiaries 

4. KHOSLA , R.K. Tech niques for assessm ent of losses due t·1 p es ts a nd Jiseases of" 
1·ice. fudiarz]. Ag ri. Sri., 47 (4), !ljJril, 1977, fJ!J. 171-174. 

T hree mer hod~ have been suggested fo r t he assesment of c rop lo. ses caused IJ ,· 
pests a nd clis~ases, ( i) u sin g t.h c multiple regressio n study itHolv ing the ac tual 
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inc idences of major pests and diseases on rice as ind ependent va riables, (ii) for­
riling an index based on t he inc id< n ces of m ajo r pest~ and diseases on rice crop, 
a nd (iii ) <t do pting che lllical plan t protection m easu t es to control the incidences 
o f pr sts a nd disea~es in one of the p ai r ed selected fields. The formulae were 
simplified as fa r as possi ble and a pplied to the data of the pilot sample survey ca­
rried out in the \Vest Godavari distrin of Andhra P1·adesh on rice crop during the 
rainy season 1964-65. 

T he estimated percentilge lo <ses by the methods of reg ression study and index 
furmat ion were 19. 21 and 20. 35 resp ect ive ly, with sta nda rd e t rors of 9.58 and 
5.36. T he percentage of avoidable loss in ' ie ld by a dopting pla nt-protection 
measures was 4.68 with ~ t andard error of !.1 7. 

5. 1'\ARAIN, P. and POLLAK, E. On the fi xation probab ility of a gen e undr r r an­
rlom fiu n ua tion s in selec ti0n intensities in small populat ions. Genctiwl R esearch, 
Vol. 29, February-March., 1977, pp. 113-122. 

A population with N Monoecious individua ls, and having two a lleles, is 
conside red. The problem o f calcul ating the fixation p ro bability of a particular 
a llele under random fluctuatio ns of sr lection in tensities is 1 e-examincd, employing 
finit e Markov-C ha in m ethods. An approximate but gene ra l express ion for this 
pro bability is obtained a nd t he results obtained by previo us workers a re shown to 
be special cases o f this result. 

6. 'IGAM, A.K. Near ly Balanced Incomp:ete Block Designs. SaukhJ·a B. (38), 
1976, pp. 195-198. 

In t h is note , nearly balanced incomple te designs have been proposed for si tu ­
a tions " ·here no suit able BIB cl e~ig n availa ble for g iven number of trl'atments. 
Thes:· desig ns a l low blocks uf two sizes a nd have two typ es o f rep lica tions. These 
ca n be ana lysed as varian ce balanced d esigns if hig h degree · of accuracy is not 
requin·d. 

7. P uR t, P .D. and :'\teAM, A.K. P;utia ll : Effic iency ll.tlanced De~ign s. Conummi­
cations in Statistics, A 6 (8), 1977, fifJ. 753-771. 

A new c] ,,. s o f in complerr block de· igns, termed as partia ll y e ffi ciency 
balanced (PEB) designs was developed. These desig ns may be p a rt ic1 da r ly 
useful fo r bio-assays a nd factoria l expcriml'nts. Kronec kers product (PEE) 
desig ns were con ~tructed and a si 111 plified a na lysis o r these designs wa ~ g iven. 
All Kro necker prod uct partially balanced incompl ete block (PBIB) desigm, 
li ke ex tended g ro up d ivisib le, hyper cubi c, extended right-angular, etc . can be 
obtained as partic u la r cases of Kro nec ke r prod u ct (P£13) designs. As a COlre­
rprf'nrP., the ana l y~ i s of a ll Kro necke r prod uc t (PBIB) des igns can be simplified . 
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8. Sn·tGH, D~ ] AIN, J.P. , GUPTA, K.C. and ARYA, S .R.S . Relative costs and returns 
of fodder crops in Meerut and Bullandshahr districts. Agri. Situ. in India, 
April, 1977, pp. 3-5. 

This paper summarises resul ts on costs and returns of six principal foddf r 
c rops g row in Mecrut and Bullandsha hr districts of Utter Pradesh during 1966-67. 
K harif crop :< were sc en more remunerati ve as compared to rabi crops. J owar 
among kh::tr if crops and i.Jerseem among rabi crops gave the hi ghest 11et returns 
per hectare in both the districts a nd also produced the la rgest quantity of total 
d igestible nutrients a t the lowest cost. From the con ~iderati on s of both net re ­
tu rns and cost of producing feed 11 utt·ients, the optimum c ro pping systems in the 
t \ I o districts \1ould be jo war and g uar in kharif season and bcrseen1 and 
metha in rabi season. 

9. SINGH ) D . and R Atrr K.C. Some indicator s o f rrg ion a l Imbalance in li\·estock 
deYe lopment. Indian Farming, S eptember, 1971. 

T here are different indicators to show the imbalance in livestock deve lopment 
in different regions and a lso over time in a r rgion. The ex tent of imbalan ce 
considering some uftl: e indicators h as been discussed in tlie pape r. Suc h a st udy 
\Vo uld i.Je useful i.n formulating livestock i111prove m cnt plans on efficiPnt lines in 
d ifferent regions. There is considerable chan ge in composition of bo\·inc popul a­
t ion but a drast ic cha nt,re in this direction is unexpecteJ. The rate of increase in 
("at tl e population i s substantia lly less as compa red to that in buffa lo population 
in different regions. Tl tc re w as an in cr rase of 13.1 per cen t in bu ffa lo population 
from 1961 to 1972 as compared to o nly 1.9 per cent increase in cattl e p opulation. 
O n a n average one pai t· of dra ug ht anima ls was being u t ilised for 4 h < cta re of 
nopped a rea. I t var·iecl from L8 ha. to 10.2 ha . per pair in different States. 
Al :o ut 5.5 ha. o f grazing area :ttc avai lable per 100 bovin <·s in the country as a 
'v i ole. Th·e extent o f grazing a rea varies fro m le-ss then I ha. pe r 100 bovinrs to 
mo1e th a n 8 h;Lin diffen nt States. T he re is conside rable d ispa rit y in the level o f 
milk production of cows a nd buffa loes in difl"erent region~ . T he average dai ly 
m ilk yi< ld of a cow in milk was estimated to be 2.5 kg. in Punjab a nd Har~ a na as 
co mpared to o n1y 0 .5 kg in l\fad hya Pt·adesh . For a buffalo in milk the avc1·age 
yie ld was morf' t h en 4 kg pe r d ay in Punjab and H a ryana and only I kg. in 
Orissa. v\ he rras the pe r ca pita p er day availability of milk in I ~J 72 was ' stima­
ted to be 464 gms. in Punjab, 386 g m s. in H aryana, 330 g m s. in R ajasth an, it 
was ore!~· abo ut 150 gms. in U P. , 94 g m s. in ,faharashtra and faclhya Pradesh, 
62 gm s. in Tamil Nadu and 48 gms. in O rissa. 
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8. PAPERS ACCEPTED FOR PUBLICATION ' 

1. AGARWAL. S.K. and G oEL, B.13.P.S . A n ote on unequal probabili ty 

sa mpling. J our. I nd. Soci. Agri. Stat . 

2. BHARGAVA, P.N., BATRA, P.K. a nd SAKS t·: NA , A~HA. Size and shape ofplots for 

fi eld tria ls on Ba na na . ludia11 J oumal of H orticulture. 

3. GAUl'AM, K .C. a nd S tr-;G ll, P ADUI. A note on pre dict ion from fin ite 

population>. J our . btrl. Soci . Agri. Stat . 

4. GuPTA, V .K . a nd l'RAN ESH KuM AR . StuJ , of' Agricul tura l E ffi cien cy in 
Haryana. J ounzal of R esearch, Hary una Agriwltu ral Uuiver:. ity , 1-Jissnr. 

5 . j ,\C(>B. T. 'Cse of an ext ra neous info rma tio n in the estimat ion of feeJ -milk 

relat i <~ n ship su bject to cull inea1 i t y . J our . I nd. Svci . . ·lgri. Stat. 

6. !'<AR.·\ I!\' , P. Theoteti cal studies a nd improvements of phnt and animals. 

!'roceedi1.gs rf lndian X at iorwl Scimce . I' a.!~~ty. 

7. 1'\A" AIN, P . Ave , age tin1e unt il fi xation of mutants at a tri ·all lie locus in a 
fin itc po pul atio n. fn,/wn J ournal of C:m..t ics awl Plaut Breeding. Vol . 38, Xo. 1 

" (> . 

1\IG,\ M, A.K. F o ur anJ six lev ..:! second order Rotatable De~ign ~ . Jour. f u,/ . 

Sor . . ·!gri. Stat. 

~l. P URl, P.r~., N tGA\1, r\ .K . . tlld ~ \ !Ul:'-1. !'. St lp p it'm entccl Block D esigns. 

Sa 11k ly a. 

10 SINGH, D. and 1311.\J(GA\'A, P .J'.:· Con ~c, ,·,llion o f water ;md its utilisatio n. 

Jour. Ind. Soc . Ag ri . . tal. 

II . StN. "• D . a nd SI NG H, R ,\ND!IIR. 011 inc lusion o f la rge units in the sample. 

J our . l 11d . Sr. r. "lgri. Stat. 
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9. I .A.R.S. PUBLICATIONS 

I . BoKIL, S.D. and ANAND PRAKASH. Estim a tion of production of cultivated 
foddrr crops. 

T he prrse11t meth odological survey to d evelop the sampling survey technique 
for the estimat ion of p rocl u cticm of c ultivated fodd er crops was undertaken m 
Meerut district of Uttar Pradesh during 1972-73 and 1973-74. For the m a in 
crops in kharif and rabi, viz. jowar and berser m , fairl y precise estima tes of yield 
were obtained in both t r.e ~ears. The survey was pla nned on three-stage strati fied 
random sampling design with villages as primary units, fields within village as 
second-stage units and plots within fie lds the third a nd ultimate stage unit~. 

The yield of jowar was estim att d to be !83.5 q fha (S.E.3.2%) and th at of her­
seem 457.39 q fh a (S.E. 2.2 %) in 1962-63. It was also estimated that the total 
o utput of fodder cro ps in the district in that year was about I ,809 tho usand tonnes; 
corresponding figures fo r 1973-74 were 222.2 q fha for jowar with a S.E. of 2.6% 
and 363. 1 q jha for berseem with a S.E. o f 3.4% . The total production of fodder 
c rops was estimated to be I ,607 tho u sand tonnes dur ing the year. The survey 
thus d emonstrated t he feasibi lity of estima ting output of fodder crops b y m eans of 
crop cutting surveys and also provided guidance for the conduc.:t of such sur ve\'S 
m future. It also proviued some information on the cultivation practices followed. 

2. KHOSLA, R .K., SINGH, D.P., KHATRI, R.S., BAL, S.D. and ANEJA, D.S. I. A. 
R .S . Statistical Newsletler, Vol. II I ; Number 2, April-June, !977. 

3. SINGH, D. , PANDEY, R .K., 1\lhTTAL, i\f.G. and DIXIT, U.N. A study on the 
impac t o f new agric ultural strategy o n emp loyment and income in Aligarh 
Distric t. 

The programme for the rnodemisation o f agriculture in the st u dy ·area was 
started in the )Car 1960-6 1 in the form or 'pac kage' programme. This programme 
witnessed the ex pa nsion o f hi g h yield ing variet iLS to a great extent in the area 
under study. The programme of agricul tural modernisation was ex pected to 
CJ eate impacts of various magnitudes o n the farmers owning various sizes of farm s 
and other r <.'sources. T h is technology inn uf' n ced various categories of farmers 
cl iflcrentl y. Besides p r·oviding enoug h foot.lgrains to the society, it was expected 
to g<.'nera te substanti a l income and e mploy ment in rural area~. 'With a view to 
s<.'e 1hc impact of new tech nol ogy on income and employment in Aligarh distric t, 
t his s( hc rne was taken up in .July 1973, and data was collected for one yca1· i.e. 
upto .Ju ne, 1974. The st udy w as planned on three stage stratified ra ndom 
sam plin g design with Development Blocks as fir st stage units, Cl usters o f vi llages 
w ithin a block as second stage units a n d H o useholds withi n a c luster as third 
stage units. 
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Structure of inputs and o utputs was studied for individual ctop~ In the 
selected block. The results did not show any consistent p attern. The same was 
true for dairy enterprise. H owever1 overall n et income and employment in 
aggregate, sh owed a marked tendan cy in favour of the adoption of" techno logy. 
Application of modern techno logy helped in reducing inequali ty otincome in the 
fa rming community. The applicatioh of mode-rn fa rm technology was positively 
cot r e lated with t he fa rm size. Anal ysis indicated tha t labo ur employment in~ 
creased considerably with the use o f modern te'Clmology. The adoption of n f'W 

strategy had reduced inequa lity in income distr ibutio n. 

10. ABSTRACTS OF D1SSERTAT'IONS A·PPitd'VED 

M. Sc. Degree 

r. F'ATIL1 A.S>. An Economic study of fer ti lfsc r demand in Ind ian Agricul tu J C'. 

f ertil iser con sum ption p'attel·n and g-ro \\" th sho-w a w ide range o f variat ion O\"et 
rhe p·1 ri od not on ly within tlw state's b·ut a lso betwt>en the states of the co u ntry. 
1n this study a n attem pt has been m ade to sttidy the e ffects o f different factors on 
consumpt ion of fertili z<'rs a t macro leve·J, and to e·xplore the rela ti ve corrrri b-ution s 
of such fac tors In enhancing. ~he ferti'Jize r use· in va r i'ous sta tes. 

The ti'mc-se'r ies da ta fur thirt e·e11 states fo r tll'e per iod l9'55-56' to 197'4-75 were' 
o ht a i'n cd from variou s published sout'ces . Both st<tti c and d ynamic a pproac hes 
" ·itll li nea r and log ... Jinear forms were tr i 'd. Thesek ction o f do Ltb lc logar it hmic 
fu nct]ona l form has 'been m ade fo r discussion and interprdation· of result s on the 
basis o f' its fit 1 natu te of rc la~ i onships arrd r su it s ob~a i ned in th"e a:na ly. is. 

T f1c rf'a l, !'a ther fh <~ n a bsol u te pYic·P o t n•ifrog{!nou ft•rt il izc r w as fou nd to be 
influenc ing its use in most of t he states, \\· ith the'exccp1 ion ol" K a rnatnka, Andh ra 
P1acle~ h , !a h nrash tra a nd Blh a:r . But in the case of JYhosha,.tiC fer ti lizei'S' bot h 
pri ce~ d id not shm-v an'Y signi fi can t influen ce. 

Jrri g:1 tio n appea red to be the mai n Io ree in expl a ining the g ro wt h i.n use of 
bo·tlJ nittogenous and ph.o p1lat ic ferrlili zei·s. inc lusion of tim e variable ind kaLed 

l 
I 
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that, improvement and. change in techn.o_logy and other factors in agriculture will 
increase fertilizer demand more rapidly in future. In some states the average 
gross r eturn was also one of the important variables to affect the use of nitrogenous 
fertilizers. The sta tes in which there is r apid expansion of area under high-yiel­
ding varieties ,the ~se of both the nutrients has drastically jncreased. 

From methodologica l point of veiw, use of distributed lag models gave better 
results. 

(Guide: Dr. R.K. Pandey) 

2. V ASISHT, AMrT KuMAR. Adoption of new agricultural technologies by culti­
vators in Delhi State, its impact on crop production, storage ar,d disposal of 
the produce, employment in a griculture, etc. 

With the adoption of new technology in Agriculture, apart from increase in 
Yield and production of crops, the employment opportunities have also improved 
to a greater extent. To study the various aspects like extent of cultivation of 
hybrid bajra, the extent and intesity of adoption of improved p racties like irriga­
tion, fertilizers, plant protection chemicals, etc., the amount of loan taken by culti­
vators, etc., investigations were undertaken with the help of data collected under 
the project "Pilot samplt> surveys to study the impact of new technology on crop 
production, its disposal and employment in agri culture in l)clhi " during Kharif 
1976-77. 

For area estimation, a simple ratio estimate was used. However, since the 
area under bajra at the block level was not available, onl y the proportion of area 
under bajra ~as worked out. 

The average number of family members per ho lding decreased with the in­
Cl·ease in the size of the holding. However, the average number of mandays of 
ca sual labo ur employed per hectare did not differ sig nific antly in different size 
cla sses. 

The percentage of cultivators using che mical fenili zers was hig her in the me­
d ium a nd la rge holdings. ~one of the cultiva tors had used ppc. About 27 per­
cent of the cu ltivato rs g rowing h ~ brid bajra took loan for agric ultural purposes. 
T he average a mount borro wed fi·o1n govenment agencies were mu ch higher th an 
fro m non-go vern 1nen t so urces. 

Fo r st uclying the 1 e la tiomh ip between production and marketa ble surplus of 
bajra, regression a na lysis technique w as ad opted. 1 he study revea led that fo r 
a g i,·en a dditional production of the c r0p, the marke table surplus was hi gher for 
sma ll ho ldings compared to tl1e la rge ho ldings. 

(G uide: Sh. S.K. Rah•ja ) 
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11 . PAPERS PRESENTED AT INTER-0RGANISA1'10NAL 
SEMINARS, WORKSHOPS, ETC. 

During tl~e quarter under review, papers by the officers of the I nstitute were 
presented in one inter-organisational symposium and one workshop. The pa t ti• 
c u la rs of the papers presented in the symposium and workshop, in w hich th c~e 
were presented a re g iven b elow; 

1. All India ·w orkshop on Assewnwt of Crop Losses due to Pests & Diseases held a/ 
U.A.S. H ebbal, Bangalorefrom 19th to 30th September, 1977. 

(i) KHOSLA, R.K. The design of field experiment ~ a nd survey technique 

for estima tion of crop losses. 

(ii) KHOSLA, R.K. R egressio!"l analysis, t he ir application in c rap loss apprai· 

sal progra mme. 

(i ii) KnosLA; R.K. Sampling survey designs • 

. ' ' 
( iv) KH OSLA,. R.K. Methodology of assessing l~sses d 1,1 e t O" Pests a nd.Dlsease:;. 

o f Rice in India. . " 

2. S;m7fJosirtm on Potash for iru reased Agricuftura{ Productior1 held; at Luck11ow ( U. P.) 

"on 26.Lh Sept, 1977. 

SrNGH, D . and KRr I-H~A N', K . S. R eg.ional varia tion's In resp ect of" t: ro p 

:responses w Poliassium, 

11. PAftl'ICIPATlON IN INTER•OI(GAN'ISATlONA~ 
SEMINARS,. WORK-SHOPS,, ETC.-

'Du r ing th e ~(trt cr uncler ~eview, offi cers or" tli"e institut e p:trticir)atec.l in on"c; 

i"ntg r.~organ i :1 tional symposium ~ncl t wo worksh ops. T he n a m l's o f the olll"ccrs 
\ \"110 part icipated ;mel tl1 c pal' t iculars of the syrn'posium/ and workshops ;-.n~· a~· 
fu llows: -
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} . A nnual Workfhop of the Wheat R esearch liVorkers held at I.A .R.l. , New Delhi f rom 

23rd-27th Aug. 1977. 

Sh, K. S. Krishnan and Sh. P .N. Soni. 

:!. All India Workshop on Assessment of Crvp L osses du·e to Pests and Diseases held at 

U.A.S . H ebbaJ, Bangalorefrom 19th to 30th September, 1977. 

Sh-. R.K. Khosla , 

3 , Symposium or1 Po4ashfor increase·d Agricultural Prvductt()n held at Luckrww ( U .P.) 

on 26th September, 1971. 

Dr. D, Singh and Sh, K .S. Krishnan, 

U . COMPUTER t:ENTRE 

ta) Colfiputer l.Jtilization 

'During the ·quarte r undct r('port, the tw o systems B-4700 and fBM-1 620 
\vorked during normal wor k'ing hours. About 1350 j-obs were p•rocessed o n the 

Burroug h s system a nd 580 on t he IBM system. 

(b ) Prog:ta'n'ltn~hg Fa'Ci\ities 

About 5'0 Ph.D. , \ 0 1-. L'Sc. and )0 Resear ch S'Cientlsts from var'ious l nst itures 
under ICAR, a nd Ag ricul t ural Un iVersities were g iven help in co mpUter pro­
g ra mming and processing. of 'the ir research da-ta. Dur ing t he quarter , about 20 

new pr,og'ramms wet<e developed. 

t c) Tr-a~n~ng Cours eS organised 

(i) L ec'turP \,~ere organ i ~f' cl hy Tat a Consuhanc·y . e rvices to acq u <~'i n't th e 
~)aff of Computer Cent re w ith the various soft ware packages supplied fo r the new 
·system. The wp.ics and ntlmber of lectu res in pa ren'thes'i are as fa iiO\v: 

Op('rators cl ass training (Two hatch es) ('6), Pr ohlem or ient ed languilge 
~enerator- (l )·, 'RE~POR T f;:R- (1) , ASSIST ANT-(2), TEtlPO (Linear ]Jrugra rn·m­

~ ng pa'ck.age)- (2) and Optin\al system ut ilizalion-(i ). 
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(ii ) A tea m of six scientists o f the computer centr·e r eceived training in d evel ­
oping va rio us com p uter progra mmes for implementa t ion and m a intainin g of da ta 
bases. They were then workin g fo r establishing an " Agricultura l R esearch 
Scientists personnal D ata Base". 

(d) M.T. Unit 

During the qua rter under review, wor k r elating to p un ching, sorting a nd 
t abulati on, e t c . of d ata of va riou s schemes/projects of JARS was under taken. 
Fac ili t ies for d a ta prepara tion continued to be extended to the students, r esea rch 
scho l 8r sfsc ientists of IAR I , vario u s Agricultura l U nivcr sities a nd other Insti t utes 
unde r I C AR. 

During t he period, a pprox . 3.5 la kh cards were punch rd , 35 sorting j ob.> 
were d one and 17 ta bulatio ns a nd 355 listings were prep:1red . 

14. LIBRARY 

(a) During t he quarte r under repo rt, 80 new books on variou s subjects of the 
I nstitute were a dded to the Lib ra ry. 

(b ) During the qua rter under report, the fo llo wing n p rin ts were procured for 
distribution b ,· the Libra1 y. 

SXo. Author 

I . ABR A H Al\·1, T .P. 
et. al. 

2. A11BLE, v.~. 

and J.<~.coB, T . 

Title 

A pplicatio n o f d iscr imina nt 
functio n techniq ue for nuk ing 
fenilizer recommenda tions 
w ith t l1 e he lp o f soil rest values. 

Dn·e lopment of sta ti st ics 111 

a ni mal scien u s reseal ch m 

I nd ia . 

3. D Ev , A . an d O n the comtru c ti on o f som e 
C HAKRAVART Y, c lasses of neigh bour designs. 
R U PAK . 

Source 

Ind. Jour. 1\g ri . Sci., 
45 (9), 433, Sept., 1975. 

Ind ., J o ur. Anim. Prod., 
5, ( 1-4) : 1-9, March­
Dec., 1974. 

J o ur. In d. Socy. of Agr i. 
Stat. , 29( 1), June, 1977 . 

I 
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4 . bEY; A. a nd 
GUPTA, S .C. 
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Singula r weighing design and 
estima tion of total weight. 

G oEL, B.B.P.S . On the formation of c lusters. 
and SINGH, D . 

'6. J AIN, J , P. et-.al, Role of Delhi Milk Scheme 
in grne rating employment and 
i ncome in its milkshed areas. 

7. P RAKAS:H BABu, Effect of no n-genetic sources 
. rvL -et. ai. o f va riation of some perfor­

m a nce tria ls in w hite leg horn. 

:S. NrcAM·, A.l< . 

'9. NroAM, A .K . 
el . a{ .• 

) 0. . T A RAIN, P. 
el . al. 

I J. R A'UT, l< .C. 
et. al .. 

O:n -som e b al an ced i.·ow a nd 
co l utnn desig ns. 

Ba'Iancec1 and ne<'l'rly ba lanced 
n•ary des'ings w ith varying 
block sizes and 'repl i'Cations, 

E ffect of in c luding individu­
a ls egg wC'!ght in a selection 
'index for r a te 'O f lay in c hi ­
-ckens. 

Some f.ac t'OI s influencing the 
product•ion ·o f buffalo m ilk. 

Commu. Stat. Theo. 
M et h. , A6(3), 289-295, 
1977. 

Jour. Ind . Socy. Agri . 
Stat. , 29 ( 1), 1977. 

I nd. J our., D a ir y Sc i., 
30(2)) 1'977, pp. 141 -1 49. 

lnd . .Jour. , Anim. Sci. 
45 ( .!0), 762-766, O c t., 75 . 

Sankhya, Ind .. J our. of 
S tat . SR. B. 38( I), 76. 

J ou r . lnd. Socy. Agr!. 
Sta t ., 29 (l ), Junt\ 1977. 

1ncl . Poult1y R e-v. 8( iB), 
M <'ly, 1977. 

lncl j our. An.im. Sci. 
44, ( 10); 71 3-71 6, O ct-. 
1974 .. 

12. Sus:SA'RAO, C.. Effect ofsamp!'ing t he cl iaJie l 1nd. Jo 'u'r . of Gene-. and 
and NARAIN, P. crops on the estimation of Pla nt BPecd-., 36(2)., Ju ly 

-som e gencti·c pa-rameters. 1976, pp. 278-288. 

('c) Dur.ing the q u a~·l('f ui1der 1·ep0i1:, 2825 u se-rs vis-ited <the li b ra-ry for consul<ta­
·tion and -refe ren ce. 
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15. MISCELLANEOUS 

(a) Appoint:anents, Pro:anotions, T1·ansfers, etc. 

(i) Shri M.R. Garg, retired as Ch id" Admin istrative Officer, w.e.f. 31 -7-77 
(A.N.) and Shri R.N . Bakshi, Under Secretary to t he Government of 
India, Ministry of Agriculture & Irrigation (Deptt. of Agriculture) 
joined as Chief Administrative Otficer, on deputation w.e.f. 9-9-77 (A.N. ) . 

(ii ) Shri S.D. Sharma, Inspector w as a ppointed to the post o f Assistant fi e ld 

Officer on ad-hoc basis w.e .f. 1-7-77 ( F.N.) . 

(iii) The following Scientists h ave been appointed to the next higher grade 
of A g1·icultural R esearch Ser vice m entioned aga inst each w.e.f 1-7-76 . 

J\ .ame 
Present Grade N ext higher grade 

l. Sh . K .B. Singh s S-I 

2. Sh. L.B.S. Somayazulu s S-I 

3. Dr. Basant Lal 
s · S-1 

4. Smt. Asha Saxena s S-1 

5. Sh. Ram Kumar s S-1 

6. Sh . Shanti Saroop s S-1 

7. Sh . K .P .S. Nir m a n s S -1 

8 . Dr. G.V.S.R. Krish na s S-1 

9. Sh . O .P. Duua 
s S-1 

10. Sh . Mahesh Kuma 1· s S-1 

1\. !::l h . S.L. Garg 
s S-1 

12. S h . 1\ll.L. Sah ani 
::, S-1 

l 3 . Sh . G .N . Bahug una 
s S-1 

14. Sh . R .K. G h a i 
s S-1 

15. Sh . Satyendra K Ulll<ll' 
s S-1 

16. Sh . J.K. K a ppor 
s S-1 

17. ~Ii>s N.K. Choudh o~ ry 
s S-1 

13. Sh . R .P. Singh 
s S-I 

19 . Sh . .J .P. Goyal 
s S- I 

20. Sh . A.S. Gupta 
s S-1 

2 1. !::lh. S.P. D oshi 
s S-1 

22 . Sh. S.S . Sha stri 
s S-I 

23. Sh . U.G. Nadkarni 
S- 1 S-2 

24. ?vii ~~ C.R . Leclavathi 
S- l S-2 

2j . Dr. K.C. Ancj a 
S- 1 S-2 
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26. Sh. R. Gopalan S- 1 S -2 

27. Sh. A.K. Banerjee S- 1 S-2 

28. Sh. J .N. Garg S- 1 S-2 

29. Sh. S.R. Bapat S- I S-2 

30. Sh. J.S. Maini S-1 S-2 

31. Sh. J.C. Malhotra S- 1 S-2 

32. Sh. P.C. Mahrotra S- I S-2 

33. Sh. R .K . Khosla S- I S-2 

34. Sh. S.D. Bokil S- 2 S-3 

35. Dr. K .C. Raut S- 2 S-3 

36. Dr. M. Rajagopa lan S- 2 S-3 

37. Dr. A.H. Manwani S- 2 S-3 

(b ) Exhibition Room 

During the quarter under report, the Exhibition R oom of the Institute was 
con vl?rted into Exhi-bition-cum-Committee Room. A big table a long with the 
C hairs were put in the middle of the room and all the charts and graphs di splayed 
on the panels w.ere kept on the side of the wa ll s. The mont hly Senior Officers' 
meet·ings for the quarter were held in the Exhibition-c um-Committee R oom. 

(c) Managemen t Committee 

A meeting of the management Committee of the Institute was held on 24th 
September 1977. Dr. D. Singh , Director, presided over the m eeting. 

(d ) D istinguish ed Visitor 

Dr. J ohn. F. J tmkyn, Pathologist, Roth a mstead Experimental R~search Sta ­
t ion, U .K., working a s F.A.O . Consultant, visited the Institute on 5th Aug ust, 1977 
in connection with the All-Ind ia Workshop on Assessment of C rop Losses d ue to 
Pests and Diseases, held a t University of Agricultura l Sciences (U .A.S. ), Ba nga­
lore during 19th to 30th Septem ber, 1977 u nder the a uspices of UN DP, F .A.O., 
I .C .A.R. and U .A.S. 

(e) O th er Information 

(i) Dr·. D. Sing h, Di1 ector, a t tended the meet ing of the Scien ti fic Advisory 
C ommittee for Delhi a nd ~ladras C hapters of the In stitute of ~Iedical 

Stati stics o rga nised by Indian Co uncil of ~lcdica l Re~earch (IC MR), 
N ew Delhi on 18thjuly, 1977. 
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He attended the meeting of the Committee on Immprovement of 
Agricultural Statistics to consider the recommendations of the National 
Co mmission on Agriculture in regard to Agricultural Statistics organised 
by the D eptt. of E conomics & Statistics, Ministry of Agri culture & Irri­
gat ion, on 9th Sept. 1977 at New Delhi. 

I 
He attencl<'d the confere nce of Directors of I:C.A.R. R E>search Insti-

tutes hE>ld a t Indian Grass land and Fodder R esearch l m't:itute, Jhansi 
(U. P .) from 12th to 15th Sept. 1977. 

He delivered a lecture entitled " Role of Statistics in Ag.ricult u re a nd 
Animal Husbandry Resea rch " for benefit of trainees of senior certificatec 
co urse o f Statistics (pn~vio us ly call f'd as Senior Sta tistical Officers' Train­
ing Co urse) a t C.S.O., New D elhi . 

H e a lso de livered a ta lk on D esig n of E x periments a t the Defence 
Sc ie11ce L a bora tor y, l\e\1' D c.: lhi to the part ic ipan ts o f the lOth Co urse 011 

"Compute r o ti t n :ed Scien tific T echniques in ~ ?\1anage~ent" on 27th 
Sept. , 1977. 

( ii ) Dr. Prem N:uain, Sr. Professor, attended a meet ing· of the sttb-committee 
in Planning Commission for fin a lising the plan for evolving a ne11· 
cattle breed with the help of anima ls availabl e at Mil itary D niry Farm. 

He chaired a m er t ing of t h f' Task Force appoin ted l)y the Direnor 
fo t re-delegation of Director's Po,,·ers to head<; of Division at the I.A.R.S. 

He· a ttended a 
."c hool of I.AR .I. 
Foard fo r se lection 

m eeti ng o f the Academ ic C o uncil ?r the P.G. 
H e pre ided ove r as Chairman of the Interview 

of" ca ndida tes for t he posts of T elephone-Operator-
c um-1\eception rs a t the I.A .R .S. 

H e a lso a ttencl ('d th e fint ?\feeting of the Ac hie,·ement and Audit 
Committ ee of th e Centra l fa rin <· fisheries R esearc h Institute, Cochin 
from 22nd Sept<·mb< r, to 30th o l" Septemlw r , 1977 and visited a number 
of ?\Ja rine Fisheri <' · R eseat ch Centre at Cochin. Tutico ren, .\'lnndapam 
and ~\I nch·a s . 

(iii Sh.l\LP.Jha, Sr. Sc it•n ti>t, worked as l\ femher Secretary of the 
CommitteE' C onstitut ed by I CAR to e\'al uatc the working ol" Emeritus 
Sc ient i>t Scheme. 

IT t• ,,·orkcd a s Com·ener of t he Symposittm o n :\ [oc\el Building in 
AgriCitlture bein.t.: orga ni eel by TSAS to be ltelcl at l:\R S N"ew D elhi 
on l7d1 D ··c .. JC.77. lie also clr:1fteclthe procet·clings of th e Sem in ar on 
C ro p Fntec:lsting 1\'fet hodology hel d o n lRtb April , 1977 at T..~ R. S. 

' . 
' 
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( iv) Dr. K.C. R a ut, Sr. Scientist took over as Head of the Division of 
Statistical Research in Anima l Sciences w.e.f.28th Sept., 1977 

( v) Dr. B.B.P.S. Goel Scientist (S2), was a member of th e selection committee 
for p romotion of statistical personnel under the scheme of 5 yearly assess­
m ent at National Ph ysic a l Labora tory (N.P.L.) , New Delhi . 

(v i) Dr. Padam Singh Scien ti st (S2) , a ttended the Summer Institutes on the 
Methodology of Effec t ive Communication of Scientific R esults organised 
by Agri . Extension Division of I.A.R.I. , New D e lhi during Aug-Sept. , 

I 
1977. 

(vi i) Shri S. -. rdathur, Scic·ntist (Programming ) attended the training co urses 
on Operato rs c lasss training, POLGEI\', REPORTER, ASSIST a nd 
TEMPO, organised by Tata Consu ltan cy Services for B-4700 System 
d uring August, 1977. 

( viii ) Shri K .V. Sathe, Scientist (Programming) visited t he I.I.T. 
Centre, Madras (T am il Nadu ) to a cqua int himself with the 
c hargin g for Computer users. 

Computer 
system of 

(ix) The follow ing oHicf'rs of the Institu te de livered lectures during th e 
quarter under re,·iew to the ISS Trainees/Senior Statistica l offi cers at 
C .S.O., l\'ew Delhi on the topi cs given against their na mes :-

Name if the r!!fi({:r 

Dr. P. Na ra in 

Sh. S. K. R a heja 

Sh. K .S. Krishnan 

S h. M.P.Jha 

Dr. K.C. R a ut 

Dr. B.B.P.S. Goel 

Sit. P.K Bhargava 

Sh. A.K . Srivastava 

Topic 

S ta ti stical researc h in the fie ld of Animal 
Sc iences. 

Survey on H.Y. V.P. 

S tatist ica l R esearch in Crop Sciences. 

Tee hniq ues of Pre-harvest forecasting of 
yie ld of Crops. 

C ost of production of Livestock products. 

I. Survey on estima tion of I i vestock products. 
2. Sample SUI·vey fo1· the estimation of li,·e­

stock numbers and products. 

Crop weather relationship studi f' s. 

S urve,·s on fruits a nd vegeta ble· . 

••• 



PERIODICAL PUBLICATIONS 

ANNUAL R EPORT 

The Annual R r p on s i ~sued by the Institute cover a ll the aspects ol its fun ctions 
and a c . iv itil's and provide usefu l information to research workers in the fie ld of 

agricultura l statistics. 

IATIONAL I 'DEX OF AGRICULT U RAL FJELD EXPERIMENTS 

T h e results of s tati ~ tical ana lysis of the data pertaining to agr icultura l field 
experiment"s (other than varietal tria ls) conducted at the various research stations 
a ll over th e country a re published in the forms of compendia series. T h ree such 
series in resp ect of the various States pertaining to the periods 1948-53, 1954-59 and 
l96C-65 have a lready been completed and th e fourt h for t he period 1966-71 have 
been collected and are under process. 

The prices of the ddferent volumes are g i,·en be low :-

State /R egion eries I ( 1948-53) Series II ( 1954-59) Series 11 I (1960-65) 

Andhra Pradesh R s. I ?..00 R s. 1:1 .00 l 
Assam R s. 4·.00 R s. 6.GO I 
Bihar Rs. 9 .75 Rs. 2 1.85 

I 
I 

Gujarat R s. 6.75 R s. 9.".-, I 
K erala R s. 7.25 R s. fl.'J5 I 

I 
M adhya Pradesh R s. 11.25 R s. 13.70 I 
Tamil ;, du R s. 13.25 R s. II. 70 I 
M ah ara>htra Rs. 25.CO 1~ s. :!4.25 I 

I 
Karnataka Rs. 14.00 ]\ s . 2(U5 ~ * 
Orissa R s. 3.50 ] : s. 6.30 I 

I 
Punjab, H <.r yan:t, r I. r . I 

a ndJ. & K . R. 19.50 R ~. 19.20 I 
R;jasthan R s. 4.CO R s. 6.20 I 

' Uttar Pr;1desh R s. 3:J.75 R s. 42.1 0 I 
West Benga l R ~. 7.75 R s. 8. 15 I 
CentJal InHit utes E s. 11.00 R s. 16.50 I 

I 
T otal for the ~et R s. 184.75 R s. 227.30 ) 

* Prices not" yet fixed 



I o e 

OTHER P U 8 L I c· A T I 0 N S 

·ample Suney for Estimation of M ilk Production in Punjab 
( 1956·57)-V.C. Panse, Daroga Singh and V.V.R. Murty. 

S::t mple Survey for Est imation of M ilk Production in Eas tern 
Districts of U .P. ( 1957-59)-·V.C. Panse, Daroga Singh and 
V. V. R. Murty. 

Cost of tldk Production in Madras ( 1963)-V.G. Panse, 
V.N. / lmble and K.C. Raul . 

Green l\tf <1 nuring of C rop ( 1965)-V.C. Panse, T.P. Abraham 
and C.R. Leelavathi. 

Co t of Milk Product ion in W est Bengal ( 1967)-V.G . Panse, 
Jl.;\·. Amble and K.C. R aul. 

;., fonogr <1 ph on Esti mation of vVool Product ion ( 1970)- D aroga 
Singh, M. R ajagojJa!an and J.S. Nfaini. 

l\ fonograph on Estimation of Milk Production ( 1970)­
Daroga Singh, V.V.R. Nfurty and B.B.P.S. Gael. 

Suney on Mango and G uava in U.P. ( 1971 )-G.R: Seth, 
B.V. Sukhatme and A .H. Manwani. 

l nc iclf'nce of Pests a nd Diseases on Pa ddy ( 197 1)-G.R. Seth," 
D. Singh, M.G. Sardana and R.K. Khosla. 

Cost of Milk Product ion in D elhi (R evised in 1972)­
D. Singh, and K.C. Raut. 

S urvey on V egetable in Ru ra l Areas of D elhi ( 1973)-B.V. 
Sukhatme, A . H . Nfa11wani and S .R. B apal. 

E conomics of ra ising Cattle and Buffa loes ( 1973)- K.C. Raul, 
V.N. Amble and Shivtar Singh. 

Estimation of Avail ability a nd Cost of Prod uction of Milk 
( 19 75) - K.C. R aut, D . Singh and Slzivtar Singh. 

Monograph on Study of Size a nd Shape of Plo.ts for Fie ld 
Experiments on Vegeta ble a nd Perennia l Crops ( 1975)­
D. Singh, P. N . Bhargava, R.K. Khosla and Asha Saksena. 

M onograph on Sample Survey T echniques for E stimation of 
Egg Product ion ( 1975)-D. Singh, B.B.P. S. Gael, ].N. 
Carg and D.V.S. R ao. 

Ft tnctions and Activities of L.RS ( 1976)-P. Narain, A. DPy 
and P.P. R ao. 

Sm vev on Fresh Fruits in Tamil ·adu ( 1976)- D. Singh, 
i.H. JVfanwani and II . K. Srivastava. 

M onograph on Statist i c:-~. ! Studies on the Behaviour of R ain­
fa ll in a R egion in R ela tion to a C rop ( 1977 )-P. N . 
Bhargaya, P. Narain, D aroga Singh and Asha Saksena. 

E sti mat ion of Produ ction o f Cultivated Fodder Crops ( 1977) 
-S. D . Bokil and Anand Prakash. 

Price 

R s. 5.50 

R s. 4·.25 

R s. 4.75 

R s. 2.50 

R 5.50 

R s. 2.60 

R s. 4 .10 

R s. 3.50 

R s .. ...... 

R s. 9.00 

R s. 3.50 

. . . . . . . . . . . . 

····· ······· 

R s. 5.00 

R!i. 5.00 

For copies, please write to the C hief Ad minist rat ive Officer, Institute of Agricul tura l 
Research Statisti cs (I CAR ), Library A venue, I'\ew D elhi-1100 12 

Printed at : Print Fi ne, 1590, Madarsa Road, Kashm ere Gate, Delhi-110 006 




