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FOREWORD 

Official estimates of production of cere~ITS±~s.-~ 

are framed on the basis of crop estimation surveys 

carried out by the State Governments under the 

technical guidance of the Agricultural Statistics 

Division in the Directorate of National Sample Survey. 

Independent estimates of cereal produc.tion are also 

available since 1957-58, through crop surveys carried 

out as an integral part of the Socio-economic rounds 

of the Directorate of National dample Survey. As wide 

divergences were noticed in the estimates of produc

tion based on the two series of surveys, it was felt 

that the reasons for such divergences should be further 

scrutinized. On the recommendation of a Technical 

Committee set up by the Planning Commission, type 

studies designated as ''Type 2 Studies" were organised 

on maize in Bihar and on paddy in Andhra Pradesh 

during 1963-64 as well as on wheat in Utt~~r Pradesh 

during 1964-65. The present report ceals with the 

results of the study carried out on wheat in Uttar 

Pradesh. 

New Delhi 
T ~, .,, .. - 1 ""--~? 
(;!... ... .1.-!..;r, '.) 

~-'----.::;-~~ ..... /-'".;; 
(S.P. Pande) 

Chief Director, NSS 



Reoort on Type-2 Studies on wheat 
in' Uttar Pradesh Rabi 1964~65 

1. Intro~uction ·. 

1.;1 
'· 

The present report ~e'llS with the results of 

type-2 stuc'lies carried out on wheqt crop r'hiring r;:tbi 
. ' ·. . . . 

1964-65 in Uttar Pre.aesh. It is t~·.e thirri report prep.<tren 

by the Directore.te of N::ttiom.l 3Tnple Survev, 7ifew Deihi ·.on 

type-2 studies. The earlier two reports nealt with similr-r 

studies conducted on :naize in Bihar noo on p".rny in··.· 

.A:ndhra Prnresh <'l·1ri?:J.g 1063-64. 

1.2 The st:=ttistics of areQ·; yieln r.,_tes, o.ni'l pr·onuc-

tion of cereal crops nr8, i!l recent times;- :wnil.nbl8 · fr0m 

two· sources~ The rcgul:l.r source :Jf Agricultural·St'1tist5cs 

i'ncluding the estim".tes of foor'! pr:>r.uctiori is th? st,te 0 

Governments. Thsy furnish the fig,1res to t.1yi 'finis try of 

· Foo1 ,,_n~. Agricu1turo who in turn c0mpilG the '111-'Inrii;, 
0 0 

estim:;.tcs. Th.:s:': .,r,- C"ll·'d t'1·; 11 offici~l ·,"osti'll.,t0s 11 • The 

sccon-:1 sourc0 is th~· !<Tntionnl Su"1p1" Survov which C'lrrL~s 

.:Jut multipurp::>sr: S".'llpl:J SUrV~'!S unnnr tr~ t-chnic;,l gui(l . .,_ncc 

of Inni'1.-'1 St:.tistic"l Institut·- •. Th~ •rss srri~s of f').:Jn . 

prot'luction 2r::: rc-f:·rr•r t0 ·as NSS-ISI <sti'l!~.tr:s in t 11is 

r-opo~t. 0 ThcS·" two s~.ts of 'JStim0•.t· s r'!iff~:r ·vror•r w:i"oly. 

Th: typ··-2 schrm· -nvis.,g--s joint crop cutting· "XP ri:ri~1tS 

by tho St::o.t-; "-'1" :rss unn.Jr "lor-,:.1 fi·P c.n:J.<1iti·:>ns with 

tho·. pr.')visi:)n fnr sup·rvision •"Xistirig in thr finln ".t 

pr:•s::nt :;,nt'l it is m:::.inly r-sign r'! t..., sturv thr ·ff'ct .-.f 

sh:-o.p' .nnn size "~f S::t'lpl·· cuts on th·• "Sti'::l':'.t---3 :Jf yi·:l'1 
·. ' . . . . . ~ . ' 
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1.3 Of:!.'ici~.l · stim::t···s :->f pr'Jr1ucti >n· C'f cr'Jps -,_rr; 

'Jbt'Lin·Jn f>t .Ja.c.h,:S..t'1t8 :ls .. ,'l.p.f.)r1uct --:-f. th·'··-: ::>.cr,.,..,_g; lliY1 r 

th' crop ann c·..,!::r:~·sp'Jn~ing--~v--~r"g." yi-:inr-::t·s. 'rh 

ncro . ..,_g() unn0r th~ crrp, i$. ryo_si;ly •:ilDt-:l.in"" thr">ugh c>mpl,;t: 
' -

. '· 
nop..,_rt!ll--'?-t whil:: :w::_~"-gJ yi;lr1 rnt-,.,s 0r.; ::>bt-::\5_n~" thr0ugh 

cr"p cutting oxp:.rim-;nts ">n th::: b<sis of r·mn . ..,m S".'llpling . ~ . 

tcchniquoo.l'itgin'llly -'-;vcl0pon by th0 InrU2 . .11. C>uncil 'Jf . . . .. 

Agricultural RJso-,_rch • 
. . , 

cutting S-'.U'Vcys is c.'"\rrLn 'JUt b:r th-- st:tff >f St1.tc 

Departments like Agriculture anr'/'Jr R:-:vcnu0 as p'lrt 'Jf 

the normal nepqrtmont~l activiti·:cs. Tho responsibility 

for provil'l.ing tochn~cal guinancc for the c-'Jnnuct 0f tho 

surveys was originally with th-s ICAR an-' frC>m th<3 bcginmug 
' ' 

of J etnu'lry, 1 q53 this rcsp-,nsibili ty wrts trans ferr:;r'\ t• 

thc Diroct•r'ltc e>f i'T'lti0nal S""!plc Survey. T'lc Agricultur:1.l 

Statistics Divisi'C>n of tho Dirc-ct,-,r'lte .,f liTSS has bnon 
' . ' .,, . ., 

pr'Jvining tcchnicr1.l gui/hnce t" the State G>Jvernmonts f;,r 

Dr ganizing the cr"p es tim'l tion surveys si rJ.Ce Those 
• 

surveys which wore i~itiat0n first in 1943-44 on ..,_ pilot 

bns is on rice ann who 'lt, now cover all thr> princ ipnl fo->r'l. . 
ann non-f'"lon cr"lps in ::~11 thl' mqj or Str1.tr:;s. 

:· . 

1.4 Since 1957-58 the NSS h'ls b0on making inr1eponr1ent 
.' 

estimates of production of importmt crops for tho oTholo 

of Inr1ia. Tho ISI which is the TJchnical Wing of tho NSS 

h::ts the entire tochnicRl rospDnsibility of the survey 
•' 

while tho fioln Direct0r'lto ~f ~S is in charge of tho 
'. 

field work. Tho crop surveys of the '188 arc _an ·intcgrnl 



(3) 

par-t of the Socio-ecnnomic surveys anf\ .. are C'1rrict1 out by 

well trnincn. full 'time investigators a"opting U:1ifor:CJ 

concepts; nefinitions an"- procen.ures. The NSS-ISI crop 

surveys cover s.ev<m cereal cr:1ps viz; (1) rico, (2) \vhe'\t, 

(3) jownr, (4) bajrft, (5) rn.gi,, (6) maize ann (7) bqrley. 

1.5 The ciffici::tl anA· NSS-ISI estimates of pror'lucti.·m 

of the seven cereal crops have Q.iffe.reA :-ts may be; sc~m in 

the Annexure I of the re-port. 'l'hD NSS-ISI cstim.'ltcs of 

prorluction of tl,e: seven crops have boGn higher than the 

corresponrling official estimate'S f:>r tho perior1 1957-58 

.to ,1960-"61. ·srnce 'then the divcrgc•1ce between the two 

0s tima tes ·. has narrowed. The dif-ferences between th0 

estimates of the two agencies may be r'lue to differences 

in the ·estimates of area or yielr'l ;r both. 

2. B.<>.ckgrounr1 of the type-2 s tur'l ics 

2.1 The Central Statis-tical Organisation set up a 

working group in 1959 t; ex!l.mirie critically the r1ivQrgence 

of the·s e two sets 0f cs timates. This working gr.-)up in· 

its secon<1 meeting hciii ·on 6th August, 1960 ha" rec.ommonred. 

that joint studies sh()ulr'l be im'neAiately unne.rta~en t,:) 

compare the yield rR_tes obtaincr'l fr~11 circulnr cuts as 

a0 opter'l in the NSS and. rect-'3.ngUl!l.r /triangular cuts n.s 

ar1opter1 by the State Govcrn'l!cnts for crop estimati . ..,n 

surveys. Later on the work rel'J.tin-s t.o ·the exa'llin'lti:m 

of these two sets .0f es timlites W'3.S taken over by a Tcchni-

cal Committee set up by the Planning Commission in 1963. 

The Technical Committee recommenr'lcd among other things the 
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following :types of stuni~s which were.-:-earlier suggesterl ·ay 

the Central Statist.ical Organisation. ·' -
' . . ' 

.. - Type 1: . Joint. crcip cutting. expErimE;nts by both . 
. .. . 

. _. 

: .. ·: te·chniques. unr1er very close a11d joint 

sU:pervision of the. two ag::mcies' work 

belng-:sonewhat analogous to experiments 

c :)!ir'iucten unncr laborato:r,y ... conr1 i tions J 

Type 2·: Joint experiments by both techniques 

C·'1nnucter'! u~ner normal fj_eln cont'litions 

with provision for supc.rvi~ioo as exist-

ing in the fieln at present; and.· 

T:rpe 3: Full scale sa'Ilple survey t0 r'leterrnine 

the area, rate .of yielr'! per ~ere and · 

pr'1r'luction of crops. 
- . .· 

Type 1 Studyi .. Type ·1: ·sti:JJlies· were ~r~anisen ~uring 19~0-61 

on Jowar. in Bunni (Rajasth!'in) 3.nr1 on 1vheat in B'lrh (Bihnr) .. 

The results of the s:tM·ics shaw0d that. U:nrlcr latoratory . 

conr1itio!15. yielO. .:rates, of crops obtaimc1. by the t1>ro 

techniq~es did not n.if':fer stqtistically. 

Type 2. Studi~s:, .. ·The Technical Committee rc.?om.rnenrJ..oii 

organisatJon .of· :the· type 2 stunies alongwHh the extenc'lo<:'l 
. . . . ' 

crop survey .. o.f.·l8t-h. rounf. of ·rrss (1963-64), em one crop 

in each of. the following States . 

State ~:::op ... .. 
1 .. ·Anrlhra Prar'lesh Parlny 

2. Bihar l.faize 

·3·. . Maf\hya Prar'lesh Jowar 



State 

4. Maharnshtr~ 

5. Uttar Pra~esh 

(5) 

Crnp 

Bajrn 

Wheat 

2.2: The Technical Committee outlined tho mqjor · 

·objective of the type 2 stu~ies as finding out th2 crfect 

of the circulg_r cuts of s~all ·size as ariopted in tho 

NSS-ISI technique and rectangul~r/tria~gular cuts ~r 

larger size adopted by Official State Agency, on yield 

rates of a number of cereal cr>ps. F,r this purpose the 

Committee reco~enred that it woul~ be necessary to have 

at the S~ate level paired comparison of the yield. rates . 

on the NSS anr't State cuts in about 150 fiel~s for par'tdy 

and wheat and about 250 to 300 fie:)..~s for jowar, b.1.jra 

and maize. In respect of the whole-fielt'l harvest, nl though. 

it wouln be essential t.'} have ~rrangenent~ mare for 

complete harvesting of all the fields selecta~ for paire~ 

comparison, the Committee felt tha,t the whole-.fielr'l 
'. •. .!. ..• 

harvest need not be insisted in ili$tricts or tracts where . - ~. -. . -

labour shortage or other seri,ous organisational, r'tifficul-
. . . . . 

ties are likely to be experienced. 

2.3 The Committ~e further recol!lmenl'lc~ that fr'o'!l the 

operational point·· of view it wotilri be prefernble ro select 

the villages falling in the ~S sa:!!ple f'or type'-2 sturHes 

anri the selection of the fielrls for NSS/Str-~te cuts might 

'be done according to the State procertures. Since the 

number of NSS sample villages-was proportionally smaller 
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~han correspon"l.ing State sample, the Co'!lllli ttee felt thnt 

NSS sample villages could be treate~ as an integral part 

of the State crop survey. This meant that the results of 

the rectangular/triangular cuts in the selecte~ villages 

for the type-2 sturies would be utilised by the State 

agencies in building up_ their prry'luction est;imates. 

2.4 The Technical Committee at it·s · meeting h,~ld on 

13th and 14th August, 1963 discus se~ the conceptual an~ 

operational details of the typ;:,-2 stur'l.ies with particular 

emphasis tn the concept of whole-field narvest an~· laid 

down guir'le lines· f,-,r the proper con~U:ct :>f. the fielr1. 'vrork 

so that there shoulc'l not be any controversy on the accepta-

bility of the data thrown up by the survey. It was also 

decided that the analysis and tabulation ·of the r'l ata woulrl 

be done indepen"lently by the ISI, IARS anr'l the Directorate 

of NSS at New Delhi. The· type-2 study ;returns shoulrl. be 

sent to the three organisations for this purpose. 

2.5 Although the reco'!llllennation of the Technical 

Committee was to carry out ·the type-2 stucly in 5 States 

on 5 crops during 1963-64, it couln, however, be un~er

taken in that year only in two St'tte:; \·iz; Bihar an-" 

Anrihra Pra0esh. · By the time arrangements were ma~e · in 

Uttar Pradesh for type-2 study in 1963, h'lrvesting of 
,. 

wheat hsrd· alrean'f st:olrted in some of tM -"istricts anc'l 

subsequently the stuny was postponed for 1964-65. 
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·s. Technical flebils o.f .. .thc type..,8 stuilJcs on 
wheat conductec'l in.U.P •. -luring Ra.bi 1964-65 

3.1 It hns··beeri stated e'lrlier th::J.t villages for 

type-2 study should. be·. -s el-ecte,~ fro:~ :·JSS s:,'lipl.es anr'l they 

shoul(f' also. form an integral" p:,."rt. 6t' the sample_ of the 
. . 

State· crop estimntion surveys. The nesigns of the two 

surveys' are brie'fly mentioner'l below •.. 

·3,? NSS designs: The sample design in the NSS is 

a stratified two stage one for the lan" utilisation survey, 

villages being the first stage unit anc'l clus tcr of plots -
. ' ·- .. 

the second ,stage uni~. For crop yiclfl ·survey, the design• 
. .. 

is a .four stage one with villages; .. ·clusters of plo·ts, sub-. . .. 

' plots cgrowing specified cereal c'i•ops ant1 circular cuts as 

the first, seconc1., thir0 anc'l fmir'th stage units respec

tively.· The first an" s~confl stage units for cr'>p yielfl 

survey are a sub~sample of. those chosen f>r the lnnr'l 

utilisation survey •.. 

3 .• 3 i<Jith~:q. a State~· coritrgu0us··tehsi_ls or ·p.~rt of 

. contiguous :tehsils f'lirly h·"Jmogeneous with respect to the - . . . 

p,opulation densitr anfl crop pattern are groupe~'~ 't'oge.thor 

to .. ;form .c~mpact stratA. as far as possible such that the 
,. •; 

.. siz,e p:C, st:r;atum is exactly equa:L, thl' size being -~951-1961 

cepsu~. pop:ulation.. The country is rHvic'ler' int0 :=t r..wcb0~· 
. . ' . ~-.! . . ' 

of strata and within each stratum, 24 vill~£·s·, 4 sub-
.· - ·-

':·: -~·:··:. ' ·.'. :--~-- •.• -·- .. • ••• ' . ; -·· f 

--' sample.s. 0f ... 6. yill.age_s ~a,gh, are _sele"cte~ circular systema-
. . . .. - ~ :. 

t_ically-',with .probability propor:t1.on3.1 to size. 
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3.4 State series - nesign: The planning 0f crop 
. . 

cutting experpnents. in the State series of Uttar Prar'\esh 

is none s~paratel; f~~· each C.":ro-p.~. "rfh~ sampling r'\esign· is . . ·-···--

a stratifier'\ multistage one with tehsils as strata 3nd 

villages as primary units. Allocation over strata for a 

crop is made roughly in proportion to the acreage unner 

the crop. The ~illages are selected with equal probability. 

The other stages of selection are a survey number growing· 

the crop, a sub-number, a field and an equilateral triangle 

of side 10 metres. 

3,5 Type 2 study: The type- 2 study on wheat in 

Uttar Pradesh 1964-65 consisteri of·two parts:-

a) Taking two types of cuts viz; NSS-ISI circular 

cuts ann triangular cuts as an opten by Uttar 

Pradesh State in a set of co~on fielns. 

b) The whole-fie1n harvest in ~ sub-sample 
of villages selected from (a). 

3.6 Selection of villages: Uttar Praflesh State has 
. . . 

been stratified into 44 strata in the NSS-ISI design of 

crop survey. The State is also participat~.ng in the NSS 

programme by taking up a matching sample of e9:ual size. 

The number of sample villages for lann·utilisation and 

crop cutting surveys in Uttar Pranesh for NSS central an1 

NSS-State· (matching sample) for the 19th round is given below: 

Table 3.1: Number of villages selected - NSS L.U.S. 
and crop yield survey 19th round 

NSS-Central 
NSS-State 

No. of. villages 
fDr L .u;s. survey 

1056 
1056 
2112 ... 

No. of villages fGr 
c:rop yieln. survey 

264 
264 

: :- . 528 
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3.7 The sample vi~lages f0r the type-2 stuny on wheat 

rabi 1964-65 were selected frorn thJ !'iSS crop cutting 

villages of the 19th rounq. The villages with sampling 

serial number 1 of sub-sample l of ·both centr::>.l and State 

sample from each of the 44 strata. excluding strata 30, 31 

and 32 comprising the hilly regions.were chosen. Thus 82 

Villages were selected altogether; 41 each from the central 

and State samples. In all these villRges both the NSS-ISI · 

and State cuts were to be taken for pairec'l, compRrison. 
' 

1 
Out of these 82 villages, 50 villag.es (25 from the central 

and 25 from the State samples) were ranrkmly selected for 

whole-field harvest. 

3.8 Concept of wheat crop: For the purpose of State 

series, all fielns in the selecten. villages gr•Jwing whent 

pure and.wheat~gram mixture as.definen. in the State Land 

Record system formed th~ popula~ion (universe) at the 

village level. Fielns growing u!1eat-b:1rlo:-y mixture were 

excludec from the population, On the other hanri. f.!.-'llr'ls 

growing rr.rheat mixeri. with other cr0ps such as :-lil seeds 

but no gram .or bnrlt::Y were b.ken 'J.S wheat p:c·,vi~.er'J. 

wheat was i;he prerl6mlnant crop in the ·;ixture. Similarl.r 

all fields growing wheat···gr9J!l mixture alongwl'tn other 

crops were shown unner wheat-gram provin€rl whe<J.t-gram 

was the predominant constituent in the '"•.·:t·.1re. As a 

corollary a field with wheat-gram-barley mixture was 

shown under wheat-gram· if wheat-gram constituent ~~as 

predomin~~t and as wheat-barley if this was prenominant. 
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. j· ;·. 

3.9 Selection of sa!!!ple fiell'ls:- Tvro fielns growing 

wheat as nefined above were se.lecter'l r<J~I'lo"lly ·rrom' ·each 
.. 

sample village.-accort1ing to tl-J.e state official pr-')cedure 

of crop estima-tio!l survevs. 'rhe methot'l of selection was,· 

first to se.lect a ·;.s-nrvev nu'!lher growing .. :Ghe crop, 'then a 

sub-number. in case the ·surve•r nu"!lber hart sub-nivisions ann 
, ... ' . . .. 

finally .a fieln growing-the crop 'vithin A. survey/sub-nu."lber. 

3.10 

triangular cut (equii.~ter3.l triangJ,.e of sine 10 '!letres) 

was tal{en by the Ctate of'fici-11 (series) agencies ant'l 

one circular cut· ·of 4' ranius if the fieln was· unt'ler pure 

wheat and 2 circula·r cuts if the JieM was un.Aer 'llixen crop: 

by the Ce~tral/Stat~ ~88 staff were taken. 'rhe·circular 

cut consisted of two concentric circles of ratlii. ~ 1 -3 11 and ~ 

respectively. 

'· ·' 3.11 Locat_ion ann.· r:~arking .')f cuts:- 1')e location ann 

marking of the trian~ular anr1 circular cuts wer~? none 

according to the respective st'l.te official ann ~rss..:Tsr , ... 

methods. Since bot!=J. types of cuts were to be,lncaten -ih 
.:· . . ' 

the same selected field., the followin~?; proc .. e0ure: was 

D..ain down. 

i) In tl-J.e first fielil in e;;tch village the 

circular cut would be locaten .first_ ann 

then the triRnguhir ·cut. Si'llilar:lv,. in the 

seconf! fie;l/l, .the triangular cut. was. f.i~st 

to be locater1 ann 'then the circular cut; 
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ii) Over:-lapping of the two typJs of cuts was: to bo 

avoid-;'d by s.;L~cting fresh pair~ of _random numb.;rs; . ' . . . . ... 
iii) In." case the two cuts could r.ot be accommodated 

. . 
independcmtly, the fi.;ld_ should be substitut-::d by. 

another field according to the StatJ procl3dur-;. 

3.12 Harvesting, threshing, weighing and driagc: Tht:so. 

oparations were donG according to :the rJspcctivc practices 

followed by.th.j two_ ag,;ncies. Ti1a. producG from 2 1 ,.. 3 11 

circle was stored- for. driag? according to th.; National . 

.Sample Survey practice while th"' .::mtire .:;:· o~uce of the trian-

gular cut was taken for driage by th-3 State agl3ncy • 

.. . . .. 
3.13 Whole fialdharvest: The h~rvesting of the .. 

crop was to be done -·only -~lion thJ crop was fully mature. 

The who],e-field :harvestinri w~~ to b<:l started. only after . . . . . 

taking the sampl-> cuts; It was to be ensured that no . -
. . . 

damage was done to tho residual portion while taking th-; 
. . .. 

two types of cuts. Tho· field workers were instructed to 

take special .care to sd0 'that· no grain was lest in tho . 

fiald at the tim,; of whoie-field . harv-JSt. Tha plants 

should be cut: from the ·bott"om. ·Harvested plants should. 

be spread for a coupla·of hours on a tarpaulin or hJssion 

cloth in a place as clos~ as posslblJ to the .S.JlectJd fioldo 

After completing thll"harvesting operntion, Jarh.;ads/ 
. : . 

grains lying.on tho ground inthe fidd shoUln bo collected. 

3.14 .AftGr thro.~h~ng and cleaning, the weight of the 



(12) 

groan crop was takan. The produce along with th~ producu 
. 

of the annular portion of the circular cut was stored fQr 

driagG. Elaborate procedures ~Jra prescribad for d~ying 

the produce of tha whole field hervast ann racording thu 

weight of dried grain, 

3.15 The area of tho fiGlCis sclectcd f:>r whole-fi·eld 

harvc'st, was maasurod by thu· primary workers taking th;;. 

assistancd of trained survey and settlement staff. This 

was to be done on the day of' harvest or next · day. ·A · 

skatch map of the field with mGasur0~cnts was also to be 

provided. 
. ·, . 

4. Organisation of field work and supervision 

4.1 Tha field, work of the type-2 sch.amG consisting 

of circular cut, triangular cut and whola-field harvest 

was done by different set of primary staff. The circular 

cuts wore taken by the central and 3tate N33 invustigatQr~ 

in their respuctiv;; samples. Th0 off_icial State crop 

estimation surveys were be~ng carried out by th3 supervisor 

.kanungos under the t;;chnical guidance of t~c Joint 

Director of Agriculture (Statis~ics) Uttar Pra0esh. The 
. ' 

same supervisor kanungos conducted the ~riangular cuts 

under the type-2 scheme. The administrative ~~d opura-

tional responsibility for arranging the wholc-fidld 

harvest in conn;;ction with tho typ•J-2 study was assigned 

to the Joint Director of Agri~ulturc (Statistics) Uttar 

Prad;;sh. In addition to that, the Govarnmant :>f Uttar 
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Pradesh had appointed him in over-all charge of th~ type-2 

.schema. 

4,2 .The .operational details of the typo-2 study,· such 
. .. 

as instructions f::>r th.; fiald work, . sch~dules' training' 
.. . . . ~ 

supervision Gtc. waro ~irst discussed in c\ ma;;ting held at 

Luc~ow 9n Novembar 4 .and 5, 1963, which was attended by· 
- ... 

the repr'esentatives of ISI, SSB Uttar Pradesh, D :p::trtm:,nt 

of Agriculture (Statistics) Uttar ~radcsh, CSO and Directorate 

of N at:l.C?.J1.al SaJI!ple. Suryey, . Even though the I. S. I. had· 

suggested. that the scheme for u.P. should ;,>rovide I.P.N .s. 
arr,angGmants, in ViGW of the administrative· and othGr . . ' ~ . . . . . 

. ... 
·. consi~orat;ions involved, . it was d9cided at this mo.;ting 

. '. 

that the .principles .of IPNS noad not ba followGd in· tho· 

case of _Uttar .Pradesh .. study which was. a departure from 

the earlier studies. c_onducted in Bihar and· Andhra' Pradesh. 

As the type-2 study could not bc·carricd out during 

. Rabi .1963.-64 d:ue to unavoidable rGasons, the d<Jcisions·. ,, . 

of Lucknow meet;i,ng were r,eviewed on the. basis of a note 
. - . ' .. ( 

prepared by the Joint Director of Agriculture (St~tistics) 
. . . -~ . . .. 

·' . 
Uttar Pradesh at a mc.uting h,Jld in C. S. o·, on 27th 

Octobe.r·, 1964. It was agreed to maku arrangomants for 

transferring· th~. Gquipmant lying with the SSB, Bihs.r in 

connect.iqn. with ~he. typo-2 study undertaken by them to 

thG Joint Dir.•:'lctor of Agriculture (S~atistics) Uttar 

Pradesh. The officar s of National Sc.mplc Survey Diructorat<:: 

met the Joint .. DirGctor of .kgr;icult~r_o ~Statistics)U .P. · 

at Lucknow on lOth and 11th Nov.;mbGr and discussed cGrtain 
. ' .. . 
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further details of th0 schJm&. A further mooting of tho 

representatives of ISI, S3B, U .P •. , Joint Director of 

Agriculture (Statistics) Uttar Pradesh, NSS and CSO was 

held.on .6th February, 1965 af ·Luckn~w anc fipalised a"ll 

operational details of the programme. 

4.3 For faciiit~ting the organisation ·or thJ survo!,. 

it was decided to collect information regardiil.g tha 

availability 'in the selected villages of wheat crop and 

storageand labour facilities, approach to sample village, 

facilities for stay in or near the villages etc. A proforma. 

was prescribed for this purpose and tho informat·ion was 

collected by the Assistant Dir::lctor, NSS (Lucknow) in 

respect of tho central samples and by the Director, S3B, 

Uttar ~radosh for the State samples. 

4.4 It was envisaged for the, pr.oper conduct .of field. 

work to set up a control room in 'the office·of the Joint 

Director of Agriculture (Statistics) Uttar Pradesh, with. 

map indicating.the sampie points with differantmarks for 

various stages of fi:eld work, charts showing thG'villago

wise dates of harvest, cards for oa6h-villago· showing the· 

name of the primary worker, tho stage of field-work, the · 

supply of equipment, ar.rangemant s for· storago, details 

of harvest etc. L 

4.5 For.whole-fi<oJld harvast op0rations, 50.whole time 

special supervisor kanu..Ylgos; 50: chain men· and 20 Naib , . 

Tehsildars were appointed on ·adhoc ·basis. The scheme also 

·provided for tho appointment of 4 Field officers, OJ:).C. 

Statis.tician and one Statistical Assistant at Head.quartors 
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and necessa:r;y clGri.c.?-1 and othur assistm1c.:;. uno village 

was assigned to. Gach of th~ sp0cial stip3r....-isor kanungos 
:. 

for the .whole-:-fil3ld ha.rv.:Jsting and· subsequent· operations 

of threshing_, ,weie;hing and driagu in acc:>rdince with· the . 
. 1 . 

instruction_,laid down.. ThG Naib Tehsildars wor-3· roquiNd. 

to supervise -the work. of tho supervisor kanungos ... · .. . . ·. ·. . . 

4.6 Training wa.s given to the primarY: and supi:lrvisoty 

staff at two. lcve~s by the Joint DirGctor of-Agriculture 

(Statistics)· ;~r' 7~~ .. hi ~ · 's~n:i.o'r· .st'iti~ti.c ~an-. In· the first 
. . . . . _ .. -

~ . . .. 
..'·. 

phase,· th'e·N_ai,b-T.chsilda.rs, Assistant. SupJrintGndGnts of 

Nationaf. S~pl~·:;~rv~~ and_,~-~s~~i~t St~tistical Offfc_or 
··~~-. ., ' . _.., ~ 

'" ·- . . . 
of tha· SSE wera :t.rain>'l4 at tnr·e.:J ·centres viz .• Bar~~lly 7 

" . . . . ~ . . 

Allahabad and Lucknow. This programme was coinpi.3tcd by 

12th February, 1965. The second. phase of programme was 

conducted between 18th and 28th February, 1965 at the 
,I~ 

District Headqua,,rt.:Jr s where the .concorncd .Lekhpals 'and .. 

regular supervisor kal1.ungos, field- officors,-· sp·'Jcial 

supervisor kanungos appointed unc1er th.J typu-2 study 

scheme and the investigators of NSS were giv:m training. 

4. 7 Supervision: ... ThG fi0l'c· work of .. thJ typo-2 
. . : 

studies lasted for about three months commsnc·ing from 
•. 

15th Feb:r:uary, 1965, During this. p0riod close liaison 

was ma~ntained botweon the supdrvisory staff .of.. tho 

Dhectorat.~.of National Sampie Survey, District Statis-
~ . . . . . . 

tical Staff of t_he 3SB and ~he staff of the Joint: Direc:tor 
· .. 

of Agriculture (Statistics) •. In the casa of whole-field 
'· . 

harvest it was envisaged that· ~n~ representative .each of. 

NSS (Contral or State) and official state series should be 



(16) 

'. 

prescmt at the ·various stages 9f op.;rntion··~u~h as 'dmnatca

tion of crop area, ·harvesting, thrcshi~g, driag.::, racbrd.ing; 
. . ·. -. . : ! . . . 

the weight of tho gr~in and, moasurem.::nt of tho ar·e~ of th0 
.. !' . 

field. ·· Bosides there was intep.sive supervision by. the 

higher level ·offic·or s 0f _all. th_o organisations· involved in: 
' ~ .. 

the J'Oint study. The number of villages visited at 'harvest 

stage by tho different ag.~ncies: are shown below:-

Table 4.1: Nmb8-r of villages visited at har
vest stage by different agenc-ies' .• · 

·.- .. 
No.of villages visit3d at harvest stage 

Agenc:Y. 

1 

Circular 
cut 

2 

1. State Statistical 69 
Bureau; Uttar Pradesh · 

2. Joint Director 
Agriculture 
(atati stic s) 

3. Indian Statis~ 
tical InstitutG 

4. Directorate of 
National Sampl0 
SurvGy_ 

0-
' ,. 

16 

., ' 

.. 0 

Triangular Whole- · . 
cut field · 
'3 .. ·. '4. 

6·3····.· . ' 50 

' ' 

6 50 
·:. , .. •\ 

:;· I 
0 • • 

-~' :. -- ~ .. 
26 

I' '.·. 

···~ .. 14 .. .. .. . . 

'· .. 

. ••· .. . ': .l-~. ,-. 

The DirGctor ,"·Central· Statistical Organi:>ation a~~ 

Chief I>ir;~tor,-'National Sample Survey visited one wh~lc·~· 

field harvest vili'ag.3. in Banaras District ond obs.Jrvcd. · 
. - . . . ·. : 

the ·harv.3st:ing; thrcsh:i.:ng and· weigh_mant operations. ~f ·the 

circular cut; triangular cut and whol0-field harvest. 
• • • •• • • # 

,;._ 

Another'viiiage was·visiteg by the Joint Director, C~S.O~ 
0 0 

at harvest sta:ge- in· -Sahar_anpur District. Although the 
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type-2 studi0s anyisagcd. only that :ffiUch supervision normally 
- :_. ·_, . . . . . . 

exercis~d by the two agencias, tho. introduction of· whole-. . . . . . . 

field harvest in 50 ou,t of 82 villag .. ;s· with. provision to 

inspect all the 50 villages at all the stages of operation 
. ' 

bad considerably· in~reased the quantum of sU.pervision of 

the two tfpes of cuts also. Further the primary workers 

the two agencies w.arc fully aware of the involvement of 

many ' ag flnc'ie s and .. ' . tho great importance attachad ~0 the 

type-2 studies. In the circumstancas the normal field ., 

conditfon conteriiplatcd ifi the study couid not be said to 

have:prevailed. 
. ' 

of 

- ~ - . . . . ' 
4.8. · Th~ inspection reports of the N 3S officers showed 

that necessary items of equipment were-supplied to the 

field workers in villages visited by them. and tho work 

was done satisfactorily according to the prescribed 

prodedure• All possible efforts were. made to carry out 

all the operations wi:th .. great accuracy and adequate 

supervision. Even then,. j.n a £ew villages, harvesting., 

threshin~ and c~·eaning of the produce from whole-fields 

could not,be.completed on the same day due to either the 
.·~ . . . 

harvested crop.was very.heavy or the weather·was not 
~ . ' . ·. ' 

good._ However,. such dep£.rt1U'es ;from the instructions arG 

unav9idable and they'are not likely to affect tha results 

seriously •. ... . . . 

4.g Six copiE)s,of each.of the prescribed forms rela-

ting to State triangular cut; NSS-ISI circular cut and the 

whol~-:-field· harve_st. were prep<~.red by·.the field· staff and. 



(18)/ 

five were mailed to the following agencies:-

·i) Indian Statistical Institute, Calcutta. 

ii) Board of Revenue (Land Reforms) Uttar Pradesh, 
Lucknow. 

iii) The·Bureau of Economic Intelligence and 
Stat~st_ics, Uttar Pradesh, Luckno-w.· 

iv) The Directorate of National. Sample Surv:ey-, ·' 
New DelhL · · ' · 

v) Institute of Agricultural Research Statistics, 
Ministry of Food & Agriculture, New Delhi. 

... . 
The receipt of forms in the Directorate of National Sample 

Survey was spread over a period of 4 months from 24.2.65 

to 30.6.65. All forms were received in respect of triangular 
· ... 

and circular cuts. But, in the case· of whole-field 

harvest form 1 F1. for one village was not received in the . ,; 

National'Sample Survey Directorate. 

5. Scrutiny and analysis 
• 

5.1 The forms received from the field staff were 

scrutinised in the NSS Dircctora~e and.discrepancies 
• 

if any were pointed out to them for clarifi-cation. It 
'• . . . . ·. 

we: s observed that the dried waight s . report ad in respec_t 

of the two triangular cuts f~r ?ruthapur-Kamaicha· village 

in Sultanpur District were more tnan the green weigh:ts of 

produce. As the explanation_ given by the field worke:r. 

was not satisfactory, tha ~wo _oxperiments we:re reJected. 

ConsequGntly thG results of circular cuts as. wel_l as the 

whole-field harv.est for the village could not _be made us_o 

of. Scrutiny also revealed that the resu~ts of whole-fielq . . 
• 
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harvest in Amkhera village in Jalaun District - wwre of 

doubtful accuracy becaus~ of appr~ciable loss in ch0 pro

duce during the various op0rations. Areas :::>f boch fields 

were. large and from the rame.rks of the supdFvisory offi

cials it was·gathircd that there wns heavy r~in on the 

day of I:Jarvest and th0 produc0 was drenuhed. The r0sults 

of whol~-field harvest in th-J two fields of .hmkhora village 

were therefore reJeCtGd. However the yiJld do.ta relating 

to cir.cular and triangular cuts .for the village were 

a·cceptcd for analysis. 

5.2 ThG number of villages where type-2 experiments 

were planned, conducted and analysed is given in table 5.1. 

Table 5.1: No.of villages wherG typo-2 study was 
planned , conducted and analysed. · 

Total No •. of Total No.of ·· · Total No. of 
N.s.s. villages·. . ,_. viiiagqs villages for 

· Sain.ple · whe~e expori-tWh::Jre .exp;.;ri·- which expdri-
ments were •m0nts wore ·· ments were 

1 

Central 

State 

Total 

nlanned :conducted analysed. 
All !Whole-! All j Whole- All !Whole-

.sample;field 1 sam- 1 fi0ld 1 sam- !field. 
· cuts • harvest: . .:.P-:l_e---!r_h_a_r-:v:-'e_s_t_1t-~p=-:l::-o---i-l h_a_r~·=-.,e.....;..st __ 

2 l3 141 5 I 6 I 7 

41 25 40 24 40 

41 25 41 25 41.. 

82 50 81 49 81 

Footnote:- In each ·villago und.or each 
category 2 cuts/whole-field 
harvest wore conducted. 

23 

24 

47 



(20) 

5.3 The scrutiny of thv forms showed that only 17.9 

par cent o·f thJ fields S'Jl.Jcted for the typa-2 study were 

··sown pure. The distribution of fields according to the 

nature of sowing given in the returns of 3t&tc cuts is 

shown below:-. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Table 5.2: ·Distribution of fields accord
ing to the nature of sowing 

Pure/mixed crop No.of fields 
Percentage selected 

1 2 3 

Wh"eat pure 29 17.9 . 

Wheat +Gram 25 15.4 

Wheat + Mustard 63 39.0 

Wheat.+ Gram + Mustard 20 12.3 

Wheat +Gram + Linseed 6 3.7 

Wheat + Mustard + Linseed 6 3.7 

Wheat + Linseed 6 3.7 

Wheat + Others 7 4.3 

162 100.0 

But according to the returns reiating to circular cuts 
.·. 

the Investigators ·or the Central and State. Nd.:l had conduc• 

ted 2 experiroents each in 147. out of the 1o2 fields since 

they-were sown mixed. 

5·~4 Before· tootking up ·the analysis, tha data t.rans-

ferred from the va1ious forms in the N&tional Sample 

Survey Directorate were compared with that of the ISI 

by deputing an officer of the Directorate. The office 

of the Joint Director of A&riculture (Statistics) U.P. 



(21) 

was also visited to satisfy the accuracy of tha data 

accepted for analysis. 

5.5 Analysis: The analysis has b~on done on the 

basis of dri3d grain. For circular cuts, th~ rat~o of 

dried grain to green wheat was obtained in respect of 

produce from circular cuts of radius 2 1 -3 11 • This ratio 

was applied to the produce from each circular cut of 

radius 4 1 for obtaining tha weight of th::l dried grain. 

In the case of the triangulc.r cut, a."ld whol·3 fic:ld har

vest the produce from evury cut/field was dried and henoe 

it did not involve any estimation process. Before making 

comparisons individual plot yield was reduced to Kilograms 

per acre using appropriate conversion fact~rs· •. In the case 

of whole field: the area under crop excluding the area 

under ails or bunds ·was considered. The conversion to 

per acre yield is done in the following manner:-

y{ 
.·_,. 

(circular cut) = ,;[i ~ x 43560 
X4 

Where Yi is the yield in Kilograms 
of ith circular cut ·and Yi' is 
the yield per acre in kg. for the 
ith circular cut. 

I Xi Xi (triangular cut)= O.OlO? 

Zi' ( whole;_fiald) = 

Where Xiis the yield in Kilograms 
of the i th triangular (!Ut and Xi1 

is the yield iD kg. per acre of 
the ith triangular cut. 

Zi 
ai 

Where 'Ziis the yield in kgs. 
and ai is the ·area of the ith whole 
field in acre Z!.'is the yield per 
acre of ith whole-field. 
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In the case of mixed fields ·wh<Jl;e ·two circular cuts werG 

taken, the average of the per acre yield from·the two 

circular cuts·was ~orked out. 

5.6 For purpose of analysis the sahlple villages were 

grouped into three categories viz; (i).bll sample villages, 

(ii) whole-field villaps ·and (iii) paired sample villages 

where whole-field harvast was not donG. 1 • .rw.lysis was 

dona in the following manner. 

1. Whola fiald s8nplG 

a) Simple maru1 yield par acre ~~d sampling 

error in respect of whole-fields, triangular 

cuts and circular cuts wer.e worked out for 

central and state samples separately and for 

the combined saraples. 

b) Mean difference in yield .between whole-field 

and triangular cuts, whole· ·fiald ru:.d 

circular cuts and trianguJar and circular 

cuts and also the sampling errors w:Jre 

calculat<Jd •. The significance of the diffe

rence in the yield rates between the diffe-

rent cuts arid whol..:J-fielcJ was tested by 

student• s 1 t 1 test. 

2. ~ll sample·and pairucJ sample (whGrG 
whole-field harvest vle.s not done). 

Simpl..:J mG~ yi0ld in· kgs~ pGr acre of 

triangular cuts, circular cuts, mean difference 

between triangular and circular cuts, and sampling 
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error were worked out. The significance of th~ 

differGnca in thd yi0ld rates of triangular and 

circular cuts was tasted..by Studunt' s 'tr test. . . 

3. Frequency distribution;>, of po<>itiva, negativa 
. . 

and .zero differences. of. the pGr d.cre yield of 

the following c~t~gorios were stud-ied; 

i) Whole-field minus triangular cut 

ii) Whole-field minus circular cut 

iii)·Triangulur cut minus circular cut for 

a) whole-field samy:le; 

b) all sample; 

c) paired sample (where whole-field harvest· 
was not done). 

5.7 In the State official crop estimation surveys 

yield data from mj_xed fields are inflated ·so as to relate 

to pure crops. ·But in the case of type-2 ·studies, no 

such adjustm.ant was made for m~;xed crop .. :a.nd· all compari

sons have been made on un-adJusted yieJ:d rates as 

--obtained from the sample cut s/fiJld~.. Th•3 per . ncre 

yield of wheat given in this l:'ep.ort are th9refore not 

comparable with the yield ratG estimated by the official 

state agency in connection .with the regular crop 

estimation surveys. 

6. Result~. 

6.1 The unad,Justed mean yi--.d rc.te of whuat as 

obtaine~ from the whole-field, triangular cut and 

circular cut for the three' categories of sample 
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villages are given below:-

Table 6.1: Mean yield of wheat (unadjusted) pJr acre 

Kgs/acre 
Category or 
· sample 

1. Whole-field 
sample 

2. All sample 

3. Paired sample · 
(where whole
field harvest 
was not done) 

Whole
field· 

2 

466.57 

Triangu
lar cut 

3 

490.69 

466.21 

432.37 

Circular 
cut 

4 

483 .• 08 

466,'52 

443.65 

In the case of whole-field villages, the average 

yield from the traingular cuts is more by 5.2 per cent 

and that from the circular cut by· 3.5 per cent than 

the whole field average. The yield rate of triangular 

cut is more or less the same as the,t of circular cut 

when all sample is considered.. In the cc: se of 

paired cuts whare whole-field· harvest was not done, 

the yield rate from circular cut is observed to be 

26 per cent. more than tha triangular cut. 

6,2 The average yield rates of wheat with 

sampling errors for whole-field villages by categories 

.of experiments and by sub-samples are shown in table 6. 2. 
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Table 6.2: Mean yield ratGs (un-adJusted) of 
wheat with S?IDPling errors ~or whole
field, triangular and circulur cuts. 

Sub-sample 

1 

Central 

State 

Combined 

Central 

State 

Combined 

Central· 

State 

Combined 

6.3 The 

Whole-field sample 

Sample size 
u'{o,of cuts/ 
fields) 

2 

46 

48 

94 

J..verage 
yield 
kgsJacre 

3 

Whole-field 

465.81 

467.30 

4o6:s7 

Triangular cut 

46 496.34 

48 . 485.28 

94 490,69 

Circular cut 

4o 477.32 

48 488.59 

94 483.08 

;ja;Llling error 
In kgs. Per -
acre centage 

4 5 

43.46 9.3 

45.8.1 9,8 

31.45 6.7 

46.06 9.3 

··50.50 10.4 

34.08 6.9 

43.<:31 9.1 

48.35 :),9 

32.4o 6.7 

percentage s·a;npling. errors for the combined 

sample for the two types of cuts ahd tha whole-field 

harvest are m()re or _lef,l~ of the sa.;.ne ~order. It may· be 

sean that even at the sub-sample level yield rates of 

triangular cut and circular cuts ~re higher than the yi~ld 

rate of whole fields. 

6.4 Indiv~dual diffe~ences between yield rates of 

whole-field and trinngular cuts, .whole-field and circular. 
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.. 
cuts and triangular· and circular cuts were analysed for 

~ .. -:.. . . 

the whole-field villages· and the results shown in table 

6.3. The table gives sampling errors of the mean diffe-. 

rences, and also the valu3s of ·atud,mt' s 't'. 

Table 6.3: Mean yield of wheat (un-adJusted). from whole-field, 
triangular cut and ·circular cut with sampling errors 
of .difference in yield rates and value· of Student!l't'. 

(Whole-field harvest villages) 

1 Average yield·~·~~~M~e~an~~d~i~f~f~e~r~e~n~c~e~±~s~·~E~·~~~~0~~t~u7d~en~t~s'.m'~t_• __ _ 
1 '=(simple)Kgskcr~ 1 whole- whola- ' Triangu- 1 Whole 'Whole ''JH.angu-

,Sub- •No.of 1 \o.hale 1 trianJ c:iiCu- 1 field field 1 lar cut 1 field' field' lar cut 
sam- I fie- I field' gular 11D.r I -

ple 1lds 1 1 cut 1cut •triangu-' circu- 1 circular 'tr:L:n- 'crcu- 'circular 
1 •lar cut ' 

I 
lar cut 1 cut 'gular •· lar · cut 

1 cut 1 cut 
6 7 8 9 0 I 11 

r • ; 

Cen- :46 65.81 49o.34 '477.32 ~303l±l6.i6 -11.52!;16.10 :-a9.0ltl9.79. 
tralj , ; 

I • j ' ~ . 
state )4s 467.30 :485.28 4ffi.59 :-17.97tl3.35 :-21..29-£_17.57: -3.3]:1-21.23: 

I ' . - -. ' 

1.89 ; o. 72 
I 

0.98: 1.21 
I 

c?m- \94 4EX5.57 490.69 483.<B i-34.12tl2.21. '.;.l6.51.::!:ll.88i +7.ol!.l4.53 
b~nedl I : i : j . 

! i . : ' . ' . 

1. 98. 1.39 

6.5 It is seen that mean difference is not statisti-· 

cally si.gnii'icant in respect of any of the comparisons. 

It lea.ds to the inference that differences in yield rates 

between whole-field and triangular cuts, whole-field and 

circular cuts and triangular and circular cuts can be 

attributed to SaQpling fluctuations. In other words, the 

results indicate thc~t under the oporational.conditions 

obtained for the type-2 studies 'in Uttar Pradesh both types 

of cuts.are suitable ·ror yield estimation &~d there is no 

0.96 

0.16 

0.52 
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6.7 The difference in yield rates between the 

triangular cut and circular cut in the case of all 

sample is only 0.32 kgs. It is also not appreciable 

in respect of central ~a state sub-sa~ples. The estimates 

of yield rates of triangular ann circular cuts for the 
. ' 

paired sample where the whole-field harvest was not done 1 

also do not r'lit'fer appreciably. The YaluPs of .'t' for 

the central and state sub-sa~ples of the two groups 

inn icate that. the differences :j.n .yield rates are not 

statistically significant in respect of al.l the comparisons 

mane in the ab.ove .table-.-·- .. It-.·c·onfi·rms the earlier 

conclusion that :there. is no evidence~ that one .tvp.e of 

cut is ?etter _than th.e other for estimating _iielc:l. bf · ... 

wheat crop. . . : .. -··· ..... 

. . 
6.8 .. It .. is_ also interesting to stuC!y the magriitU:cre 

and direction of the differences betwe·en various t•rpes 

of cuts at individual field level. Five tables giving 

the frequency distribution of sa~ple fields according to 

the differences' of 'unadjusted yield rates of wheat are 

appended.: ,The number of positive ann negative <'lifferemces 

between different types of C'1ts is presented below in 
' 

table 6.5 for whole-fielt'l harvest villages and in table 

6.6 for all sample and paired sa~ple where whole-field 

harvest was not done. 
' 
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Table 6.5: Count of p~sitivc rrnd n0gativ0 diffa -
ranees of yield rcctJs; whoLJ field-tri
angular cuts and whol0 field~ circular cuts. 

· WhoL;-fiold villages 

Wholo field-cir~ular :Whole field- triangular: 
Sub-sample! cut ··· cut 

.zen!p<;>si-:n:ga-!Total ;zer01P?Si-ln~ga-:Total. 
, ,t~ve •t1v0 : . ,t1vo •t~ve , 

6 I 7 8 I 9 

Central 23 23 .- 20 26 46 

St~te. 20 I 28 43 29 48 

Total 43 51 94 39 · ss· . 94· 

Table 6.6: ·count of oositive ang n,:gativ.J .diffor
ensos in yield between triangular and 

, circular cut.s in respect of whole field 
sample, paired .snmple,where whole field 
harvest W['..S not done and all sample. 

.Count of positive rrnd ·negative differences .. 
(tri['..Ugular - circular) cuts Sub-

sample Whole field sample Paired sEem le All , SE.lll :>le. 
' : .. I .. 

'..-I I I ..-l I I ';:] I 0 ·r-1 (I) (lj (!) crl 0 ·r-1 (!) -~ t1) ... (lj 0 •r-1 ('J ro ~J 
~ rn >. t>Ol:> .j..> ~ rn > t>O > ' ..., H , rn > t>Ol:> .j..> 
0) 

O•r-1 (I) ·r-1 . 0 OJ 0 •r-1 <Jl ·r-1 0 (\) O·r-1 f'J ;,..., a· 
~ O..j..> $:l.j..> E-l __ 

~.- O..j..> s:: . .j..> ~ '1. O..j..> $:l.j..> [:; - - 8- 'lo-· 1 2 3' 4 s 6 7 9~ 11 . 12 13 

Central - 24 22 46 16 18 34 40 40 80 
!": 

State 20 28 48 16 18 34 - . 36 46 82 

comb- 44' 50 94. 32 36 68 76 86 162 
ined 
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6. q Comparison Jf whol~.:.fiuld with triangular and 

ci~cula-r cut.s shows that 'the number of negative d:lffe-.... ·. ; -~- .. - .. ... -~ --. ·~-- . ' . . . . . . -

ton~es iS raore thSA the .positivo diff'8rances in all Cc,SOS 

excepting tho triangul.c.r cuts 'of th3 c.mtral sub-sampl;;. 

The negative·diffGrcnces arce.far;more greater in the cDse of 

vhOlo..:,r:t;eld compo.rison with circulc.r cuts. The same . - . . . 
. ..... 

patte'rn :is observed at the sub.:.;samplc .. levcl also.. J;n. 

the· case of differ-.mces between the triangular and· circular 

cuts it may be seen th&t out of th~ 9 compcrisons ~a~e 

in Table 6.6, the number of negative differences excaeds 

the number of positmB differences in seven ceses. 

7. Conclusion 

.... 
' 

7.1 The type-2 study on wheat in.Uttar Pradesh ...... 
. . 

sugges.ts that under th~ ·operational conditions which 
. . . . . . ~ . . . . . : . . . . . 

. PrJvailed'for the. study, thd diff~r~nces between the 
.... ··-- ·- . . 

yi:dd rates obtainod from whole-fiold· harvest, trian-. . . 

gular cuts and circulo.r cuts are· not statistically 

si~nificant. In other words, it m;;ans th~t both types 
-~ ... 

. . ····-

·of ·CUtS a:re._s':litable for c;roiJ yi:~d '(;stiill~tion md· thGre 

is no evidence to say .that one· type of cU:t::is better 

·than the other •. The. field conditions obtained for the 

type-2 study may be sp~cially notod. O~e essential. 

requirement of the type-2 study, a~ laid down by the 

Technical Colllrrlittee, \Vas thQt it should 'b<3 carried out 

under normal field conditions which however could not 
0 A' l 

0 

be secured in practice in view of tho organisation Qf . . . 
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whola-fiald harvast in 50 out of 82 villag0s with pr~vi-. 

_sic,n to suparvisa at all stag0s of: whol..J-fiald har.ves'); 

operations •. Thasa w0ro conflicting requirements and 

both. of them could not be achieved at th·J smne tiraG. 

Even in the case of rGmaining yillages, tha field staff 
.. 

were fully aware of, the great importanca attached to 

the typc-2 study and the active participation of raany 

agencies of central and State Jovarnraants. This aware-

ness in turn c::>uld hav·e resulted in bGttar field work 

thanWhat would'have baan obtained otherwise under 

normal- field conditions. Nonetheless the conclusion 

emerg?d- from. the· study is valid ahd important in the 

sense that under ·identical controlled field conditions 

both types- of. cuts are equally suitable for crop yield. 

estimation··surveys. ' 

8. Suwmary 

8.1 As recolillllended, by the Technical Corami tte>?. set .. . . . . . . . 

up by Planning Commission, _typc-2 study on whea.t was 
. . . . ' . 

carried out in Uttar Pradesh dur~ng rabi 1964-65, under 
: . . 

the over-all charge of the Joint Director of Agriculture 
• .L • ', • •· , 

(Statistics) Uttar Pradesh. 
. j ;.. 

,_ .. ; 
8.2 .. The obJective or, th~ type_-2 stud,y was to find 

out th8 effect of circular cuts of sraall size (4 1 . radius) 

as adopted in the NSS-ISI techniqtJ._c and ~riangular 

cuts of large. size (equiiutaral triangle "Jf 10 metres) . . . . - . 

as adopted by Uttar Pradesh off:i:cial State .b.gency, . . . . . . . 

on the estimation of yield rate of wheat crop. 
'· 
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8.3 82 villagas were selected rrom the list of. 

sample villages for National Sample Survey 19th round 

(41 each from the central and stpte -samples). . Both' 

triangular and dircuiar cuts were taken in tYio fields 

each in all-the 81 villages. Whole-field harvest. was 
' . 

done in respect of a simple random sub-:sample of 50 

cut of the 82 villages in order to compare· with the ·: ' 

-yit!lld rates obtained from circular and · ~riangU:lar- cuts. 

8.4 The' field work of the triangular cut was done 

by the regular supervisor kanungos.· The ·circular cut 

-·in the central sample was taken _bY: the investigators 

of the field Directorate of National Sample Survey and 

in the State sample by the State inv~stigators under 

the cha;ge of the Directo,r, State Statistical Bureau,· 

' Uttar Pradesh. Tha whole-field harvest was· done by' 
. . 

whole-time supervisory kanungos specially appointed 

for the wholv-field harvest operatior1~ . · · . ' 

8.5 The Indian Statistical Institute, Directorate 

of National Sample Survey, Central 3tatistical Organisa

tion, State· Statistical Bureau, Uttar.PraclcJsh and the 

officials of the ·office of Joint Dir·ector of Agriculture. 

(Statistics) U~tar Pradesh, participated in the organi-
-·. 

sation_ and suparvision. of field· work.· The reports of 

the National Sample Survey supervisory steff showed 
' .. 

that _tne field work.·was carriad out ~atisfactorily and 
., . 

• l 

acc~rd~ng to instr]lctions. 
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8.6 Although the avJrage yield rates of what 

obtained from triangular and c·ircular cuts for the 

combined from triangular and circular cuts f~r the 

combined sample· are higher than thc.t of the whola-fiald 

harvest by 5.2 per cant and 3.5 per~cent respDctiv0ly 1 

they are not statistically different. The yield rates 

obtained from triangular cut and circular cut in respect 

of all sample are almost the same. 

8.7 1 t 1 test indicates that the diffor3nces betwe~n 

the yield rates obtained fr~ the whole-field harvest 

triangular cuts and circular cuts are not significant. 

In other words, both types. of cuts are suitable for 

crop yield estimation surveys and there is no evid3nce 
•. 

to suggest that one is better than the other. 

8.8 It was envisaged to carr~ out the type-2 

. ···studies ur.der norma:l field conditions. The normal 

field condition, :however, could not be secured because . . \_ . . . 
~ ~ . . .. 

c\'o.f·the organisation of whole-field harvest in scj out 
\ -~- ~ . . . ·._: . 

of 82 ,vi_:llages with intensive supervision at all stages 

of whole ·rield harvest· operations in all the 50 villages. 
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Annexure - 1 
Estimates of production ~f seven principal cereal crops 
(Rice, Wheat , Jowar , BaJra, Rc:.gi , Maize and Barley)· 

Year 
NS.3-ISI Official NSo-ISI - Official xlOO · (Million (Million 

1957-58 

1958-59 

1959-60 

1960-61 

1961-62 

1962-63 

1963-64 

tons) 
2 

68.06 

82.28 

83.86 

90.47 

82.83 

72.78 

71.91 

tons) Official 
3 4 

52.18 30.4 

60.84 35.3 

61.86 35.6 

65.30 38.6 

ci6.37 24.8 

64.12 13.5 

66.46 8.2 

Note:- (1) 1957-58 estimates of NSS are based on a peri~d 
~f 8 months, which comprised a part of Autumn 
(August-October), the whole of Winter (November
January), the whole of Spring (February-April), 
and a part of Summer (May-June) Seasons. 

(2) NS3 estimates for the year from 1958-59 to 
1961-62 do n~t include summer season. 

(3) Official estimates for the year 1957-58 to 
1962-63 and N3S estimates for tho year 1963-64 
have been c~nverted from tonnos tJ t·:ms by 
using 0.9842 as multiplier. 

• 

Source: Official Estimates: (i) A~ea and Production of 
Principal Cr~ps in I~dia (3~•ary Tables) issued 
.by the Directorate or .C:conomic s & Statistics (1963) • 

(ii) All-India final estimates ~f various crops, 
issued by the Dte. of Econo~ics & 3tatistics 
during 1964. 

National Sample Survey ~stimates:
(i) NS3 reports of various rounds. 

ui) Preliminary esti~stes for the year 1963-64 
supplied by tho· Indian Statisticc- stitute. 
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Tuble A.l 

FrGquency distribution ~f the sample fiGlns by sub
sample accordirii to the differenoos of un1:ld,)usted 
yield rates of wheat---Rubi· 1964-65 ·in Utti.ir Prad3sh· 

Whole:: .. fi ::;ld-- Trie.ngulc.r cut 

I 
f ..• 
I 

Class· in- p Central t 

terval of j . sCllllple .... ! 
differences IPosi-•

1 
Nag~-· 

:ink :tive tive I 

St:::.t c 
sa.::pL; 

Posi-! Nega
tivG t tiVG 

Tota_l · l 
I I 

•P·)si- 1 Nesc.-, 
'tive '· tive • 

T·::>t<.l 

1- 25 

.i- 50 

L- 75 

/.- 100 

L- 125 

£-150 

t-175 

£-200 .. 

J.-~~5 

£-250 

L-275 

i-300 

i-325 

£-350 

J- 375 

L-400 

£-425 

L- 450 

~450 

Total 

.J 3 J 4 5 

5 

8 

6 

l 

l 

. 23 

3 

4 

4 

4 

l 

2 

3 

l 

l 

23 

8 

3 

3 

2 

2 

1 

. ·-· ... . - .. 

20 

8 

5 

4 

2 

1 

3 

3 

1 

1 

28 

6 7 

13 

ll 

5 

6 

1 

2 

2 

2 

43 

ll 

5 

8 

6 

5 

4 

5 

3 

l 

2 

1 

.., 

51 

8 

24 

16 

13 

12 

6 

6 

2 

7 

3 

1 

2 

1 

1 

94 
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Table 1!..2 

.Frequency distribution Jf the sampl-J fields by sub
samples according 1;o the differences of un.:.adjusted 
yiald ratas of whaat- .Rabi 1964-65 in Uttar Pradash 

Wnolo-field villages 

vfuolc field - circular cut 

Class in- Central State> Tota:;t. 
tarval of sampl-.; sa11pl.:J 

Total differen- ~P~o-s~i=-~;N~c-g~a~-~~P~o-s~l=-~N~c~g-u----~P~o~s~l--~N~e~g~a~-
casmHg~~t~i~v~e __ ~t~i~v~e~~t~iv~o--~t~i~v~e~~t~i~v~e ___ t~i~v~e~-------

1 2 3 4 5 6 7 8 

t... 25 5 8 8 4 13 12 25 

..( 50 2 . 5 1 9 3 14 17 

<... 75 5 '6 1 4 6 10. 16 

< 100 3 2 2 2 5 4 9 

~ 125 

< 150 

~175 

L.... 200 

<_225 

< 250 

l... 275 

< 300 

L.. 325 

L.... 350 

(375 

t( 400 

(425 

L....450 

~450 

Total 

2 

1 

20 

2 2 

1 

2 

1 

1 

1 

1 

1 

26 19 

2 

1 

1 

2 

1 

1 

1 

1 

29 

4 

3 

2 

1 

.... 

39 

4 

1 

J. 

1 

1 

2 

2 

1 

-. 

55 

8 

4 

1 

4 

1 

3 

2 

2 

i 

1 
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Table A.3 

Frequ~ncydistribution :Jf tho s:::mplo fielc1s by sub
samples according to the differences of un-adJusted 
yield rates'of whGat- Rabi 1964-65 in Uttar Pradesh 

whole-field villages 

.. Triangular cut - circular cut 

Class in-. Central State Total terval of sruaple sarnplo 
~~nces~P-o-s~i~-~~N~~~,g-a----~P~o-s~i~-~~N~u~,g-a----~P~o-s~i--~N~e-g-a--
:inkgs/acre tive tive tive tive tive tive 
--ri!\ 1 2 3 4 5 6 7 

l, 25 

" 50 
l._ 75 

.( 100 

~ 125 

t... 150 

L· 17s 

L.. 200 

~ 2e!S 

f. 250 

<.. 275 

L.. 300 

L... 325 

..( 350 

L... 375 

1.... 400. 

~425 

'- 450 

~450 
Total 

4 

4 

3 

3 

2 

3 

1 

1 

1 

1 

- -· 

1 

24 

3 

1 

5 

6 

1 

3 

1 

2 

··-·--·· 

22 

3 

6 

1 

1 

1 

1 

1 

1 

1 

2 

. .. -' . - . 

20 

4 

'7 

5 

2 

2 

3 

2 

1 

28 

7 7 

10 

4 

5 

1 

3 

3 

2 

2 

1 

i 

2 

-2 

1 

44 

s 

10 

8 

3 

5 

1 

·.-5' 

1 

50 

Total 

8 

14 

18 

14 

13 

4 

8 

4 

7 

2 

3 

1 

2 

1 

2 

1 

94 
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Table A.4 

Frequency distributi~n of the sample field~ by sub
samples according to tha differences of un-adJusted 
yield rates of wheat- Rabi 1964-65 in Uttar Pradesh 

Villages where whole-field harvest was not done 

Triangular cut - circular cut 

Class in- Central State 
Total terval of sample sample 

differences _-;;P:-'o-s7i::::-~N~e::..g-a---~.i?~o-s..,.i.:::.-::::;Nr;:.:. e:::~:..a---..,.P'""o-s..,..i-_-.N:re-a-a--
• I. b t"b 
~kgs~acre tive tive. tive tive tiv~ 1ve 

l 2 3 4 5 6 

f. 25-

.t..- 50 

< 75 

<: 100 

,(_ 125 

<:. 150 

L... 175 

<. ~00 
<: 225 

<: 250 

<. 275 

.(3oo 

<325 

< 350 

.( 375 

.(_ 400 

<. 425 

L..450 

~450 
Total 

3 

2• 

3 

1 

2 

l 

2 

16 

5 

3 

l 

1 

l 

l 

1 

1 

18 

5 

l 

2 

l 

l 

l 

1 

16 

3 

l 

3 

4 

2 

1 

2 

l 

l 

18 

5 

5 

3 

·2 

5 

3 

3 

2 

l 

l 

2 

32 

7 

8 

5 

3 

7 

l 

2 

2 

3 

1 

l 

1 

1 

1 

36 

Total 

8 

13 

10 

6 

9 

0 

5 

3 

2 

5 

l 

2 

1 

l 

2 

l 

1 

68 
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Tabla A.5 

Frequency distribution of th~ s~1ple fields by sub
samples according to tho differences of un-adJusted 
Yield rates of wheat- Rabi 1964-65 in Uttar Pradesh 

Class in
terval :>f 
d.:i.ffur<:nc e 
:in ~s,/acre 

1 

(. 25 

L. 50 

<... 75 

.( 100 

(125 

(150 

<175 

< 200 

< 225 

< 250 

< 275 

< 300 

(325 

<. 350 

( 375 

(. 400 

<... 425 

'-.450 

~450 

Total 

All Samples 

Triangultr cut - Circular cut 

Central 
sample 

Posi- Nega
tive tive 

2 3 

4 

7 

5 

5 

3 

3 

5 

1 

2 

1 

1 

2 

1 

40 

8 

5 

5 

9 

2 

3 

1 

3 

1 

1 

1 

1 

40 

State 
Semple 

Posi- Nega
tivo tive 

4 5 

8 

8 

2 

2 

3 

3 

1 

1 

2 

1 

2 

1 

2 

-

36 

7 

8 

8 

6 

2 

4 

4 

2 

2 

1 

1 

1 

46 

Total 

Posi
tive 

6 

1~ 

15 

7 

7 

6 

6 

6 

2 

4 

1 

1 

2 

2 

2 

2 

1 

76 

Nega
tive 

7 

15 

13 

13 

15 

4 

7 

1 

7 

3 

3 

1 

1 

1 

1 

1 

86 

Total 

8 

27 

28 

20 

22 

10 

13 

7 

9 

7 

4 

2 

2 

3 

1 

2 

2 

1 

1 

1 

162 
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B.l.l 

B.I.2. 

B.x.3. 

B.x.4. 

B.x.5. 

B.2.I. 

C.x.x. 
C.I.2. 

C.1.3. 
C.1.4. 
c.x.5. 
C.1.6. 
C.x.7. 
C.1.8. 

C.2.1. 

C.2.2. 

C.2.3. 

D.I.I. 
D.1.2. 

D.1.3. 
D.1.4. 

D.1.5. 

E. I. 
E.2. 
E.3. 
E-4. 
E.5: 
E.6. 
E.7. 

F.1. 
F.2. 

M.x. 

• 

B. Surveya for Estimation of Crop Areas 

ll.l. Sample surveys for pre-harTJest (advance) estimates of crop acreages 

Report on the sample surveys for pre-harveat (advance) estimates of crop acreages, 
1955-56. 

Report on the sample surveys for pre-harvest (advance) estimates of crop acreages, 
1956-57 and 1957-58. 

Report on the sample check of field work of the sample survey for pre-harvest (advance) 
estimates of crop acreages, 1957-58. 

Report on the sample survey for pre-harvest (advance) estimates of crop acreages, 
1958-59· 

Review of sample surveys for pre-harvest (advance) estimates of crop acreages, 1953-54 
to 1959-6<>. 

B.2. Studies on crop areas 

Report on some aspects of enumeration and compilation of crop areas in the States. 

C. Surveya in Development Areas 
C.l. Crop estimation mrveys 

Report on the crop estimation survey in development areas, Rabi, 1954-55. 
Report on the crop estimation survey in development areas, 1955-56. 
Report on the crop estimation survey in development areas, 1956-57. 
Report on the crop estimation survey in development areas, 1957-58. 
Report on the crop estimation survey in development areas, Kharif, 1958-59. 
Report on the crop estimation survey in development areas, Rabi, 1958-59. 
Report on the crop estimation survey in development areas, 1959-6<>. 
Review of crop estimation surveys in development areas, 1955-56 to 1959-60. 

C.2. Bstimatirm of area brought under improoed agricultural practices 
Report on the pilot survey for estimation of area brought under improved agricul-

tural practices, Andhra Pradesh, Kharif, 1958-59. • 
Report on the pilot survey for estimation of area brought under improved agricul

tural practices, Uttar Pradesh, Rabi 1958-59. 
Consolidated results of surveya for estimation of area5 brought under improved agricul

tural practices, 1961-62. 

D. Surveys for Eatimatinc Benefit• of Irrigation 

D.1. Area bmufited by minor irrigation worlu 
Review of minor irrigation assessment surveys, 1951-52 to 1959-6o. 
Report on the sample survey for the assessment of the utilisation of tubewells, 

1957•58. 
Report on the aample check of new wells (G.M.F.) Rajasthan, 1959. 
Report on the check of minor irrigation works in development areas, Rajasthan, 

1959. 
Report on the cneck of minor irrigation worka in development areas, Bihar, 19,9. 

B. In-aervlce Trainin1 of Std' 
Note on the in-service training of staff. 
Report on stage II training, Poona, 1961. 
Report on stage II training, Delhi, 1961. 
Report on stage III training, Delhi, 1961. 
Report on stage II training, Delhi, 1¢2. 
Report on stage III training, Delhi, 1963. 
Report on stage II training, Bangalore, 1¢5. 

F. Sample Sul"nya for che Estimatioa ef Pbla Catch 
Review of the sample surveys for estimating the catch of muine fish, 19'0 to 19j6. 
Report on the pilot survey of inland fisherie1, Orisaa, I96H3. 

. -· M. Miacellaneona 
Report on the surveys for assessment of additional yitld from land reclaimed by 
Central Tractor Organisation, 1951·j2 to I9j4-j.!!. 
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A.I.I. 
A.I.2. 

A.Io3• 
A.I-4- .. 
A.x.s. 
A.x.6; 
A.1.7. 
A.x.S. 
A.1.9. 
A.1.10. 
A.I.II. 
A.1.12. 
A.l.l3. 

A.1.14. 
A.l.lj. 
A.l.l6 • 

A.2.1. 

A.2.2 

A.2.3. 

A.2.4. 

A.2.5. 

A.2.6. 

A.3.1. 
A.3.2." .. 
A.3-3. 
A.3.4. 
A.3.5. 

A.3.6. 
A.3.7. 

A.3.8. 
A.3.9. 

A.3.10 .. 
A.3.II .. 
A'.3.12 .. 
A.3.13. 
A.3•14. 

A:3.I5. 
./' 

. .. 

.•· ., 

DIRECTORATE OF NATIONAL SAMPLE SURVEY 
(Agrlc:ultul'al Statistics Division) 

List of Publications 

A. Crop Estimation Surveys (State Series) 
A.I. Annual results 

21 

• Conlolidated results of crop estimation surveys pn principal food crops, 1955-s6· 
Consolidated results of crop estimation surveys on principal food crops, 1956-57. 
Consolidated reaults of crop estimation surveys on principal food crops, I 957-58. 
Con.solidated results of crop estimation surveys on principal non-food crops, 1957-58. 
Con.solidated results of crop estimation surveys on principal food crops, 1958-59. 

· Con.solidated results of crop estimation surveys on principal non-food crops, 1958-59, 

Consolidated results of crop estimation surveys on principal food •' crops, 1959-6o· 
Consolidated results of crop estimation surveys on principal non-food crops, 1959"60· 
Consolidated results of crop estimation surveys on principal food crops, z96o-61. 

? . Consolidated results of crop estimation surveys on principal non-food crops, 196o-61. 
Consolidated results of crop estimation ·surveys on principal food crops, 1961-62. 
Consolidated results of crop eStimation surveys on principal non-food crops, 1961-62. 
Consolidated results of crop estimation surveys on principal food crops, 1949-50 to 

196o-6I. 
Consolidated results of crop estimation surveys on principal food crops, 1962-63. 
Consolidated results of crop estimation surveys on principal non-food crops, 1962-63. 
Consolidated results of crop estimation surveys on principal crops, I 963-64. 

A.2. Supervision of crop cutting eXptrimmu . 
Report on the inspection of crop cuttipg ex)2eriments. at harvest stage on a random

ised basis, Kharif, 196Q-6i. 

Report on the inspection of crop cutting experiments at harvest stage on a rand~m
ised basis, Rabi, 196o-61. 

Report on the inspection of crop cutting experiments at harvest stage on a random
ised basis, 1961-62. 

Report on the. inspection of crop cutting experiments at harvest stage on a random-
ised basis, 1962-63. · 

Report on the inspection of crop cutting experiments at harvest stage on a random
ised basis, 1963-64. 

Report on the inspection of crop cutting experiments at harvest stage on a random
ised basis, 1964-65. 

A.3. Special studies 
Report on Central driage experiments, 196o-61. 
Report on the joint crop cutting studies at Bundi (Rajasthan), Kharif, 196o-61. 
Report on the joint crop cutting studies at Barh (Bihar), Rabi, 196o-61. 
Report on Central driage experiments, 1961-62. 
Report on circular cuts conducted by the NSS supervisory staff in the Agricultural. 

Statistia Division, 1¢o-61 and 1961-62. 
Report on Central driage experiments, 1962-63. 
Report on circular cuts conducted by the NSS supervisory staff in the Agricultural 

Statistics Division, 1962-63. . 
Report on Central driage experiments, 1963-64. 
Report on circular cuts conducted by the NSS supervisory staff in the Agricultural 

Statistics Division, 1963-64. · 
Report on Centtal driage experiments at NSS block offices, 1962-63. 
Report on Type-2 study on maize, Bihar, 1¢3-64. 
Report on Type-2 study on paddy, Andhra .·Pradesh, 1963-64. 
Report on Type-2 study on wheat, Uttar Pradesh, 1964-65. 
Report on circular cuts conducted by the NSS supervisory staff in the Agricultural 

Statistics Division, 1964-65. 
Report on Central driage experiments, 1964-65 • 

(CDmd. on inn.,- C()f)"J 
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