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CHAPTER |1 : INTRODUCTION

1 The problem

11 Statistics of area and production of crops are available in recent
years from two sources. One source is the State Governments which furnish
these figures to the Ministry of Agriculture which, in turn, compiles the
>\IMiidia crop estimates. These are known as *“official estimates”. | he
second source is National Sample Survey (NSS) which carries out a land
utilisation and crop cutting survey as part of its regular rounds of multi'
subject socioeconomic surveys, under the technical guidance of the Indian
Statistical Institute (ISI). 1 he NSS series of area and production which arc
available for seven principal cereals arc referred to as “NSS estimates”, *

1.2 The ollicial estimate of proiluction of any given ciop is obtainc*d
as the product of the area under the crop and the yield rate. 'l he area
under the crop is ascertained in all States, except Kerala, Orissa and West
Bengal, almost wholly by field to iield enumeration by the Stale Revenue
agency according to procedures laid down by the Department of Revenue/
Land Records/Statistics. Crop area in Kerala, Orissa and West Bengal is
estimated through satnple survey conducted by the respective Stale Statisti-
cal IUncaus. 'I'lie yield rate of the crop is based on the results of cropcut-
ting experiments > landom sampling technique. All Stales, except Orissa
and West Ikiig.il, follow the methiKl of ciopcutting ex|K*riments initially
developed by the Indian Council of Agricultural Research (IC*AR), in
which the sample harvest is generally made on lectangnlar cuts of si/e
Ty X I(>». Orissa and West Bengal, on the other liand, follow the le«hiii.
ijiie developed by ISI, using circular cuts of radii V and 5' respetlilely.
Ihe lield woik of (rojt(ulting experiments is cartit'd out by the stall ol
the Slate Deparimeiits ol Revenue, Agriculture oi otheis as a part of nor-
mal dcpartniental adivilN in all Stales, e\cej>l Assam. Kerala, Oiissa and
West Bengal. In the latier, this woik is enliusted lo wholelime invesiiga
tors working directly utider the Stale Staiisiical Buicans. | he ICAR was
pie\iously responsible for providing technical advice and for su|>ervising
the lield work of crop culting sinweys in all Slates, extepl Kerala, Orissa
aiul West Bengal. Frimi 1)5H onwards, these functions ate being disthaiged
by the Agricultural SIHtisli<s Division (ASD) of the Directorate of NS
‘I lie State crop culling surveys now (over all priiuipal fotnl and non f(KKI
crops.

1.3 The NSS estimates of crop production are based <m Und utiliMi
lion survey (l.u.s.) and ciopcutting experiments which have been a part
of the multi subject socic» economic surve>5. | he NSS estimates of area under
the crop are obtained by direct physical obsenation of ihe land utilisation
from sample clusters of plots (survey numl>eis) in sample villages. | he vicirt
rates are obtained h\ crop cutting ex|>eriments in a sub sample of plots b\
harvesting the crop in circular cuts of radius 4. SeUction of villages and
clusters of plots and the location of cuts aie by piobabilitx sampling. 1he
ISI. in (onsultation with the Central Statistical Organisation (CM)), Kh)ks
aflei the tethnital asjH*cts of ihe survey, while the Diie« t<»iate of is in



(barge of the field work with the exception of West Bengal where the ISi
js responsible for the field work also. Tlie l.u.s. and the crop-cutting experi*
ments during the earlier rounds of the NSS were of an exploratory nature.
From the thirteenth round (1957*58) onwards, firm estimates of area and
pioduction at the all-India level are available for the seven principal cereals:
(1) rice, (i) wheat, (iii) jowar, (iv) bajra, (v) maize, (vi) ragi and (vii) barley.

14 The States have a collaborating programme of socio-economic sur-
veys with identical technical and field procedures as followed in the NSS.
These surveys arc carried out on a matching sample (termed as the Stale
sample) of almost the same size as canvassed by the Government of India
through the Directorate of NSS (termed as the Central sample). Organisa-
tion of field work and subsequent processing and tabulation of data of the
State sample are looked after independently by the State Statistical Bureaus.
The results of the crop survey from the State sample provide an indepen-
dent set of crop estimates but these have not yet become available for all
the States and years.

15 The NSS (Central sample) and official estimates of production for
the seven cereals were observed to differ from each other substantially in
the same direction since the inception of the NSS series. The magnitude of
this difference was much larger during the initial period (1057-58 to 1961-62)
when it ranged between 15 and 24 million tons. The difference narrowed
down in the subsequent period (1962-63 to 1965-66) to 5 to 8 million tons.
In terms of percentages, the NSS estimate was higher than the official esti-
mate by 22 to 36 per cent during the initial period and 8 to 13 per cent in
Ihe subsequent period. The large divergence between the two sets of esti-
mates, particularly in the initial period, called for a critical examination
of the two scries and the possible sources which might have contributed to
the difference.

2. Genesis ol the Technical Committee

2.1 The factors which might have contributed to the large difference
I>ctween the two series of crop estimates came up for consideration at
several technical meetings. This was first discussed in May, 1959, at a meet-
ing of the NSS Programme Committee for the fifteenth round”and later
again in September, 1959, when the tabulation programme of tlie fifteenth
round was considered. In the wake of these discussions, the CSO set up a
Working Group consisting of the representatives of Ministry of Food and
Agriculture, ISI and NSS to examine this question further. The Working
Group met several times and had also the benefit of consulting Dr. Frank
Yates. FRS, on this subject. Several jx>ssible factors were listed as being
responsible for the high range of difference between the two estimates,
amonp which the size of the cut used for crop-cutting experiments figured
prominently. The Committee expressed the view that a Sfiecial study under
the joint technical auspices of the Ministry of F&A, CSO and ISI would be
ncce™ary to examine the influence of the size of cut on the estimate of yield
rate. It recommended the use of both types of cuts in the same set of fields

also the harvesting of whole fields. Estimation procedures adopted in the
two series were also to be examined particularly with reference to the treat-
ment of mixed crops.

2.2 The wide margin of difference between the two scries of crop esti-
mates came up for discussion at a meeting of the Planning Commission in
Vptenber, 1960, presided by the Prime Minister, which decided that a



couunittec of scniui otiiciuis should look imo this maittri. Accordingly,
Secretary, Planning Commission; Secretary, Department of Agriculture;
Secretary, Department t>f Food; Director, CSO; and others met the 9th
September, 1960, and decided that:—

(i) the CSO should suggest a programme of technical studies which
would help to identify the reasons for the discrepancN’: and

(if) the NSS land use and crop-cutting surveys should continue on
an enlarged scale for a period of three years, to provide firm
estimates at the all-India, State and regional levels.

A scheme was accordingly preparc®d by the CSO in consultation with the
Honorary Statistical Adviser to the Cabinet which envisaged the following

three studies: —

Fype 1—joint crop-cutting experiments by both (IS! and ICAR)
techniques under close and joint supervision of the two

agencies, the work being somewhat analogous to experi-

ments conducted under laboratory conditions;

Type 2— )oi-ni experiments by both techniques under normal field
conditions with prevailing scales of supervision:

Type 3—Full scale sample survey adequate to determine the area,
\ield rate and production of crops at the State and regional
levels.

Harvesting of whole field from a sample of fields selected for type*2 studies
was also recommended in order to provide a comparison of the yield rates
from the two techniques with the yield rates obtained by whole-field harvest
ing.

2.3 Type-1 study mentioned above was more or less similar to
studies suggested earlier by the Working Group. Such joint experiments
were conducted in common sets of fields in Bundi (Rajasthan) on kharif
jowar in November-December, 1960, and at Barh (Bihar) on wheat in
February-April, 1961. The results of the studies were considered by a joint
committee consisting of representatives of the Ministry of F8cA. CSO and
others which endorsed the organisation of ty|>e-2 stunies. It also detailed
the aspects which required examination in respect of the analvsis of the two
scries of estimates.

5. Terms of reference and composidon of Technical Committee

1.l This Technical Committee was set up by the Planning Commission
in January, 1963, to bestow continuing attention to the various studies
proposed above. The Committee was. in particular, required to:—

(i) examine the results of typc-1 studies undertaken in Rajasthan
and Bihar;

(if) formulate the detailed proposals for type-2 studies (to be under-
taken along with the eighteenth round (1963-64) of the NSS);

(iti) consider the schedules and instructions of the NSS crop survey
for the eighteenth round for ensuring appropriate comparisot'
between the two series; and

the



(iv) study the data collected by the NSS in the past and the results
of any other enquiries and surveys with a view to suggesting
improvement in the existing agricultural statistics.

3,2 The Technical Committee consisted of the following members:—

1 Dr. S. R. Sen, Planning Commission—Chairman.
2. Shri 1). P. Singh, Planning (commission.
3. Dr. V. G. Panse\
4. Shri S. C. Chaudhari “"DepartmentofAgriculture.
5. Dr. K. K. Nair\
6. Dr. Uttam Chanri jC rmralStatisticalOrganisation.
7. Shri R. Prasad, National Sample Survey.
Prof. D. B. Lahiri

=00

Vi c. *» |f
Ur. M. N. Miirthy Stali.t.cal l.isiuule.

The Committee was re constituted in August, 196t), by adding Dr. G. R.
Seth, Statistical Adviser, Institute of Agricultural Research Statistics, and
by replacing Shri D. P. Singh by Dr. R. S. Singh, Shri S. C. Chaudhari bv
Shri ). S. Sanna, Dr. Uttam Chand by Shri V. R. Rao and Shri R. Prasad
by Shri S. P. Pande as the earlier incumbcnls had left the rcspcctive orga-
nisations which they represented at the time of initial constitution of the
Ciommittee.

4. Meetings of the Committee

4.1 ‘I he Technit;pl Committee held eight meetings. At its hrst meeting
H |anuaiy, 1903, the Conunittee dis<usscd the design, s<fudulcs and insmu-
tions for the crop survey of the eigfueenth round of the NSS. At its second
meeting held in April, the Conunittee linalised the programme of
t\pr 2 stiulies which were to be carried out on five crops in five different
States as follows:—

iiiop Stale
1 lice Andhia [I’ladesh
2. niaile Bihar
U jowai Madhya Pradesh
1. bajra Maharashtra
5. wheat Uttar Pradesh
12 Ihe IcthuKul Conunittee at its iliird nieeling in Augusi, dis

iuvskl the conceptual and opeiational details of typc*2 studies with particu
I» einphaNis on the concept ol wlioleiield iMrvest, and laiil tloun guide
lines lor the condiut ot helil w»uk. At its fouith meeting in l)e<emlKi. 19(>l.
the Curiimittec considered the reports on the t\pe2 studies in Bihar and
Andhra Pradesh. The Committee also suggested further studies on the
primary data of both the NSS and the ofhcial scries for the years 1961-62 to
1963 6 in respeit of crops and the States where tvpe2 studies have fwen
couiluitt'd A projKmd to lie contlucletl. 1he three teehnical institutions



Itfiicsciited on the Committee, viz., IM, Institute of Agrirultui®l Rcseardi
Statistics (IARS) and NSS were required to undertake these studies and alw>
a continuous study on other factors wliich were likely to contribute to tlie
dilfcrence between the two stTies. 'The Coniniiticc recommended that a
whole-tinie statistician should be set apart by each institution for these
studies.

LM There was some unavoidable delay InMween the fourth and hfih
meetings of the Connnittee as the type-2 studies on \“heat and jowai whith
were to IX* organised subsequently, t(\Wk quite some time to be completed.
It was also considered desirable to examine the NSS estitnates for the vears
1963'()4 and 10(>4 (i5. 'The Committee could, therefore, meet only in Sep*
tember, 1%(), alter all this material became available. At its fifth, sixth and
seventh meetings hehl in September and October, 1906, the Committee con-
sidered tlie re )orts on the type-2 studies as well as other material placed
before it whic i had a Ix'aring on type-3 studies. The Committee finalised
its report in the eighth meeting held in August, II)f»7.

5. Acknowledgements

51 |he Connnittee wishes to place on record its appreciation of the
cooperation extended by the State (Governments of Andhra Pradesh, Bihar,
M\sore, Rajasthan and Uttar Pradesh in orgatn’sing the type 1 and tvjx* 2
studies. "l he Connnittee also acknowledges with thanks the valuable assist
ance rendered by the Indian Statistical Institute, Institute of Agricultural
Research Statistics, Directorate of Economics and Statistics (>linistr\ of
Food Agriculture), Directorate of National Sample Survey and the Cen
tral Statistical Organisation in assisting the work of the Conmiittee and in
the criti(al exann'nation of data. 'The C'onnnittee did not have a scHretatiai
of its own and the bulk of the work of tabulation and analvsis as well as
t\ping had to be shared I)v ihe participating »>rganisations. In particular,
the following mcml>ers of these institutions desc*rve s|>ecial mention:—

Sarvashri R. I* Saha and S. B. Pillai (ISl);

Dr. Daroga Singh, Sarvashri K. S. Krishnan and P. N. Bhargava
(IARS);

Shri R. Giri (Dte. of E. k S.);

Sarvashri J. Prasad, R. Raghunathan and K. M. Bashir (Dte. of
NSS);'

Sarvashri V. N. Murthi, M. N. Rapur, S. KHIlat, K. S. Krishnaswaniy,
D. R. Tancja and Sewa Nantl (CSC),

5.2 1he Committee was greatly helped in its work bv the technical
iustes prepaictl fjy its Member StTreiary, Shri V. R. Rao, The rescaich woik
as also the secretariat work of the Committee was organised by him in d
most competent manner.

5 Dr. V. G. Panse and Dr. R. S. Singh could not participate in the
final deliberations of the Commiitc'e and sign the report as they had rettrt”i
from service.



CHAPI HR NIz IPVK 1AND rWE-2 STUDIES

1 Type-l studies

11 The scheme of ty])e>l studies envisaged comparison of yield rates
based on circular cuts of radius 4' and rectangular cuts of size 33" x 16J'
from the same set of fields. 'I'he studies were to be confined to a few select-
ed fields from two or three adjacent villages and carried out with maximum
care and attention to guarantee precision ai all operational stages. Harvest-
ing of whole fields (from which the sample cuts were taken) was also recora-
n»ended as a control.

12 The first type-1 study was conducted on kharif jowar (sown in
mixture) in November-December, 1960, in two villages near Bundi (Rajas-
than). The second type-1 study was carried out in the rabi season of 1960-61
on wlieat and barley at Barh (Bihar). Technical details of both the studies
were drawn up jointly by the ISI, NSS and the State Governments con-
cerned in consultation with the CSO. Field staff belonging to the State
(rovernments, NSS and ISl participated in the programme and supervision
Has provided for by the respective agencies.

2. Kundi Study

2.1 I'he Bundi study on jowar was planned in 60 fields but finally
carried out in 58 fields. In all 348 circular cuts were taken at the rate of 6
luts per field and 116 rectangular cuts at the rate of 2 cuts per field. Of the
348 circular cuts, half the number was taken by the NSS (socio-economic)
investigators and the remaining half by ISI investigators, these two sets of
investigators being designated Party 1 and Party 2 respectively. Of the 116
rectangular cuts, half the number was taken by the staff of Agricultural
Statistics Division of the NSS and the remaining half by the staff of the
Slate Government who were similarly designated Party 1 and Party 2 respec-
tively for rectangular cuts. In the same set of fields, the NSS (socio-economic)
and ISl investigators took circular cuts while the NSS (ASD) and State staff
KWK rectangular cuts. Harvesting of whole fields, which was to be part of
the programme could not be undertaken.

2.2 The analysis of the data from the Bundi study was made inde-
pendently by the IS! and the NSS. The results obtained by the two institu-
tions are summarised below:—

Tabix (2.1): Gross yield per acre of jowar in kgs., Bundi (1960)
average yield (kga./aore) fitandard error (kgs.)

apQAV JA—— A 4%
NSS ISI NSS ISI

() @ 3 @~ {5~

TfctangvXwr cuX

NSS (ASD) 0»0 690 7-2 72

«jate 66-6 «6-6 6*7 6-7

oombined . 67-7 67-7 a»9 60
ttrriukur rut

........................................ 67-1 67'1 0-6 6*1

ISI «9-7 «9*7 6-7 6*4

o«itnMned . . . . « 68-4 68-4 5*9 5*7

dijffiren€€ between rtdttngtdar ond eircvlar etd*
somi»irwd ) . . . . . 0-7 0-7 6-2



Both the in!»titutioas observed that the estimates ol yield rates based on
rectangular and circular cuts were in fairly <lose agreement, llic yield rate
of jowar (per acre of gross area) from the ciuular cut was obtain”™ at 68.4
kgs. with a standard error of 5,9 kgs., while the yield rate from the rectangu-
lar cut was estimated at 07.7 kgs. with a standard error of 5.9 kgs. ITie
difference of 0.7 kg. between the two estimates carried a standard error of
5.2 kgs. and was not significant. Party differences were also found to be
quite small in the case of both circular and rectangular cuts.

Barh Study

i.1 This study was carried out in a compact area covering three vill
ages near Barh in Patna district. A two-siage sampling design with the held
as the first stage unit and the sample cut as the second stage unit was adopt-
ed for the study. The fields were selected with probability proportional to
gross area under wheat and/or barley (with or without other crops) and
with replacement

3.2 In all, 40 investigators participated in the field work. Of these, 18
were from the State and the remaining from NSS and ISI. Half of the num-
ber of investigators (6 from Slate and 7 each from NSS and ISI) took the
circular cuts and the remaining half (12 from the State and 4 each from
NSS and ISl) :ook the rectangular cuts. Each investigator was assigned If>
fields in each of which he was required to conduct experiments using onl\
one type of cut. Adequate supervision was provided by the technical officers
of the NSS, ISI and the State Government.

3.3 Altogether 320 fields growing wheal and/or barley with or without
other crops WTre selected. In each field, a pair of investigators of the same
or different agencies took the sample cuts. The sample fields were divided
into five sets and further split up into sul)*sets in order of their selection
Each sul>set except those of set (5) were in turn split up into two sub
samples of 16 fields, each of which was allotted to a single investigator. The
distribution of the number of sample fields under various categories is
given below: —

T vble (2.2): Distribution of fields in subsets bx agency and txp* of a”’l,
Barh (1%1)

set of order of NS8 1ST

Keleotion f 0 - - _ | k
oircle otilo  motangl*  circle rpctangli

@ @ ©) &) ®) (6) @, 1<)
1(«) —2 32 2

gf? 364 32 32
2@ 32 32

|h; »T—12K 2 32

(r I2h—ke> 2 2
3(a 161—192 32 32 .

|(b3 103—224 " 32 32
(Y/2) 227256 Y %

(hg 2T—2¢« ., 4* ., 32 «f) 3%
m 28t—304 16 *x 16

C% 16 oo X% 16

11? 64 112 64 96 m
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14 In the fields of the first and fifth sets, which together consisted of
fH field'i* expeiiments were conducted on ciicuhu cuts hy the NSS and LSI
on 48 fields each, and on rectangular cuts by the State investigtitors in all
the fieltls. In the fields of tlie sc(<nid set, which also consisted of 9(i fields,
two circular cuts and one rectangidar cut per field were taken hy the same
agem y—tach agency doing the work in one suh set of M fields. In the third
anti fourth sets (which consisted of (4 fields each) a p:iir of investigators,
onr lIrorn NSS/ISI and the other from the Stale Clovernment, \\orkcd to-
gether, From fields of the third set, Ix>th investigatois lof>k circular cuts
and from those of the fourth set, only rectangular cuts.

Ar» Out of a total of 960 cuts from 320 fields, data were collected for
912 cuts in 504 fields. Whole field harvesting could be carried out in only
9 out of the 16 fields selected for the purpose. The data were analysed
indepcndcntl)r by ISI, NSS and also the IARS. The results of analysis by
the three ifistitutions are summarised in tables 2.*) and (2.4) below': —

Table (2.X): Gross yield rate of wheat, Barh (1961)

of fi{4d typo yield rate standard error
field* agency out (kgs./acre) (kga.)

NSS ISI IARS NSS ISI IARS

(U ) ©) @ () (6) ™ (« ©)
1(@) k m NSS circle 301 301 39 38
iHata rectangle 272 272 32 32 e
m km lai fiirole 239 279 32 32 .
Rtnte reotanglo 235 234 235 27 27 27
1(a), M6). NSS* circle 270 270 o 25 25 -
6(a) k 5(b ISI
(@ k 50) rectangle 254 2'3 , 21 21 ..
m NS8 elrole 247 247 247 27 27 27
NSS reutangle 233 233 30 30
m ISI circle 285 2»5 . 21 11 .
181 rectangle 20 290 40 40 .
2() RtAte circle 302 801 » 44 44
Sia>t« rectangle 30g 308 308 . 44 45 45
t(a), 2(M*  NSS, ISI oirele 278 278 o 22 22 »
m k StAta
NSS. 181 re™angle 278 278 e 22 00
ft State
»(«) NSS circle 244 244 244 40 . 47
St*t« circle 218 219 38
ISI circle 276 270 - 37 - .
State circle 240 246 240 37 38
a<a) * 96) NSS k fimle pioe!] 259 o 29 o
ISI
state circle 232 232 27
NSS reotftogle 222 223 31
State rei>tangU» 2M 206 20K 28 28
m ISI rivitan«(le 2H4 204 50
Bute rectangle 277 277 277 65 65
4(a) * 4i) NS8 k rectangle 243 243 29 oo
ISI

State rectangla 241 241 81
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T abte (2.1): Difference in yield rates from circular and rectangular cuts,
Barh (1961)

set ofdelcU compariioa ijifforeuco in yioM utAndArd error of diSereaatt ittdeot'«
(kgc./a/?re (kftsKAore) e n
N8S ISl IAIIS N8S 181 IARB NSS [H UH«
U] @ @D @ ® @ 0 © ® @ )
ci\r}:le 20 26t'r7 203 18 1771 1re2 ft 161 16
Ib+nh mwtangin i 471 2 Irfui 038 040
10 1604 n 1067 146 1460
cierIe 4 n-m inm 6 1631 1081 088 086G 08
matJingle —f 409 13 1312 0*38 —»nj
3a+2* 4 10 0*40
x da ~600 ~flO« 14 1404 1404 —043 —060
0 04 R &3 0 006
circle 6 X513 X2 16 1478 1*73 1*¥71
airole 20 R0 18 1-61
2l 21-4 n 26
4a regt/angla M €42 1673 13 1262 123 1-9
M recUnglo —I13 ~13-4i 13 —-M
A 2 1*74 0 o2
3.6 The inferences drawn by the three institutions from the results

if analysis were not identical and revealed some differences of intcrpreta-
-ion on tlie influence of the size of cut on yield rates.

$.7 The followinpj are ihe main findings of ISI: —

(i) When the same agency tocik lioth cuts, rectangular and circular,
in common lields, tlie difference in yield rates was not signi-
ficant. Rectangular cuts gave a higher yield rate compared to
circular cuts with both ISI and Stale agencies. The overall
difference pooled over agencies was also not significant.

(i) When rectangular cuts were taken by the State agency and the
circular curs by NSS or ISI in a set oi common fields, the circu
lar cuts gave higher yield rate than the rectangular cuts, hut the
difference was not significant.
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(iii) When circular cuts were taken by two agencies in the same set
of fields, the yield rate by the State agency was less than the yield
rate by the NSS or ISl agency. When rectangular cuts were
taken by two agencies in the same set of fields, the yield rate
by the State agency was once again less than the yield rate by
the NSS agency but more than the yield rate by the ISI agency.

(iv) All the sets taken together did not represent an orthogonal
structure of type of cut and agency. A chi-square analysis based
on the estimates of the five available pair-wise comparisons
among the six possible combinations showed that the interac-
tion between type of cut and agency was not significant. The
main effect of type of cut (averaged over agencies) was not signi-
ficant, while the main effect of agency (averaged over types of
cuts) was significant. Further analysis showed that most of the
variation between the agencies is accounted for by NSS and
State agencies. This pointed to the importance of “standardising”
the agencies such that they are thoroughly conversant with both
types of cuts. A rectangular cut in the hainds of ISl or NSS and
a circular cut in the hands of State investigators had hardly done
justice to the basic requirement of the present study.

(v) Tlic ultimate test whether the circular cut over-estimated or the
rectangular cut under-estimated the yield rate, lay, howtver, in
ascertaining the ‘true’ yield rate obtained by whole field har-
vesting, provided the latter could be conducted under the same
conditions and same degree of control under which the sample
cuts were taken. In the present study, whole-field harvesting
could be attempted in only nine fields. The agreement between
the yield rates from the rectangular and circular cuts with that
from the whole-field harvest was quite close.

3.8 According to the NSS, the results in the main, indicated that the
yield rates by the ISl and State agencies with the type of cut to which they
were accustomed (circular and rectanguar cuts respectively) did not re-
Veal any divergence while there was a consistent difference betw'een the
NSS and the Slate agencies whatever be the nature of the cut, the yield
rate by the NSS agincv being significantly higher than the yield rate
from the State agency.

59 The |ARS ob?cerved that the present investigation broadly sup-
ported their earlier finding that the small cuts gave significantly nigher
‘estimates of yield than the large cuts. An additional finding vias that the
NSS agency generally over-estimated yield as compared to the State agency
and this difference continued to be significant even after eliminating cut
differences. The following wert advanced in support of the above: —

(a) Comparison between two agencies on the basis of common sets
of fields showed that the estimate by the NSS agency was higher
than the corresponding estimate by the State agency, the differ-
cTicc being statistically significant. Comparison between the two
sets even with inclusion of other (non-common) sets of fields re-
vealed that the difference betwex»en the agencies continued to be
significant.
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(b) Wilh icgaid lo the c(>ni|):iiisoii luMuecn iwo tyjKS of fiits. ihc
tliltcrciue iKiwecii the iwo esiiinatcs from corninoii set of twlds
was signili(ant ai ihc 5 per ccui level a one-iail test. "I'he
(liffeieike was not. staiistirally signifuaiu if the coinparisoii
in( hides the resnhs of other (non eoinnion) sets of fieitis also
The evi(h*n<c was not (|iiile (onchisive hecaiise of relatively
large standard eirors lo which the estinjatcs w”re subjeet.

In drawing their infcrenees. the IARS exeUided the results of the cuts taken
bv the LSI agencv. It was contended that ISl was not f>ne of the re(<)guis<*(l
liehl agencies responsible for crop surveys in that Stale and the present
study was intended to observe the diHerences between the NSS and the

State tigcncies only.

4. Type-2 studies

4.1 I'he type-2 studies envisiiged joint crop cutting (fxpcrim'ents by
both iechni(jucs on a larger scale than in the t\pe 1 studies and on all
principal cereal crops. One major difference I>etween the two studies was
that the fSpe-2 studies were to be organised under normal field conditions
with the same scale of suj)ervision as is usually exercised in the respective
surveys under the NSS und oflicial series. The rechnical Committee sug-
gestecl that in orderto I>e able to draui satisfactoryconclusions, pair”®
comparisons (between the two ty|x*s of cuts) should I)cavailable for about
i) helds in the case of rice and wlieat and for alx)ut 250— UK fields in
the case of jowar, bajra and mai/.e. Fhe Committee also recommended
wholefield harvesting of all the fields selected for cropcutting experi-
ments, ))ut did not insist u:K)n this in areas where lal)our shortage or other
organisational dilliculties might Ik* experienced. It was considered desir-
able from the operational point of view to select the sample \illages for the
tvpe-2 studies from tlie villagers already selc'ctvd for tlie NSS crop surveys.
J7lection of fields for experiments within a sample village might be made
according to the prcxedure followed in the State oflicial aop survey.

4.2 |’ype*2 studies were initially to be organised in five States on live
dilfeient crops during the perioil of 18th round of the NSS Of
(he five States selected, namelv, Andhra Pradesh, |Uhar, Nfadhya Pradesh.
Maharashtra and Uttar Piaclesh. Madhya Pradesh and Maharashtia ex
pressed their inabilitv to organise the studies. One of them ws replaced
later bv Mysorie and the studies weie finally ccmducted in the follow’ing
Stat<*s on the crops shown against them: —

Taui K (2.5): C(n>rt(tfrr of ty/)r 2 sfudirs

Hate crop year
(u 2 *» Q)
iiiAt/e 1903-fi4 kharif
Aiullira Pra<losh , , , , Cice 1963-fi4 kbarif
UUar rraclo«d» _ _ _ _ o lithoat 19A1-65 rabi
jomer 1915 fie Lharif

L/J(n)lU2PC-<I



cat CtnniuiHet* atcxudliig lo the design, ronfcpls anti dellnitions laid down
bv the Couuniitth. The data were analysed independently by the ISI, NSS
aiid 1ARS.

4 riu MltNies wceic confined as proposed, to rhe sample villages
sekited for (u)p*cnttiii> tX|KriiMcnts from the Central and State samples
o] the NSS. The sunlies weie spreatl over the IHtJi, 10th and 20th rounds;
those in Uihar and Andhva Pradesh related to the 18th round, while those

in I/ttar Pradesh and Mvsore related to the 19th and 20th rounds respec-
tively.

4.1 In each sample villacje, 2 cropgiowing fields were stelected accord-
ing to the Slate oflicial procedure and in each held both the rectangular
and circidar (uis>were taken by the respective agencies, Whole-field harvest-
ing was org"anised in a sub-sample of villages. 1 he number of fields selected
for paire<l comparisons and whole-lield harvest and the numl>er for which
the data were analysed are as follows;

T.VULE (2.r>): Xo. of f\I>rrirnenls planned and analysed, Type-2 studies

lui., of fifMs for IK), of Holds for
state pniitil <amparis)niH Nkole-lield barvoai
r o "

ptaufu'd anulyw'd plariiMVi unalyspd

@ ) (©) @ © ()
Hiltar . nmi7.e 24 281 202 200
Andhra Prnilixk 224 193 112 112
nhnut 14 162 100 )

Mawpr<* jaVtr 174 174 152 in2

> The rcfKHts of the studies in Bihar and Andhra Pradesh, prepared
DN the ISI and NSS agencies were considered by the Technical Committee
at iis meeting held on 18th and 10th December, 10<M Subsequently a com-
fnnwl rt |x»it on the studit"s in Uihar and Andhra Pradesh was made avail-
able by the IARS Similar repc>rts on the studies on wheat iu Uttar

Pradesh and jowar in Mysore were prepared bv the ISl and NSS while the
I\RS furnished summarv result!™.

Results of analvsis b\ the three institutions are presented in the
i.ibh’ tU.7) The lablf sliows the estimates of \irld rate (in kgs acre) and
(oirrs[M«iding percentage s:impling errors, based upon wli»ole-hdd har\'est,
State tui arul (irtiilar (W rcspn lively. The ** values for the <UfTerences
between pairs of estimates are also giveu iti the table,
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4.7 1t is observed that in the study on maize (Bihar) the yiield fate
based upon the whole lield harvest is less ilian the yield rate f>ascd u{)on
the Stale cut as well as tiie circular cut according to the airalysis by all the
three institutions, | lie dillVrences Ixtween whole-held and State cut is
signihcant at 1 per cent l«vel in all tlie three cases, while the dillercnce
between w'hole-held and circular cut is significant at 1 fx?r cent lewl in
ibe case ol NSS aiid at 5 per cent level in the remaining two cases. 1lhe
diflerence Ix“tween State cut and circular cut is not significant in all the
three cases. 1lhe yield rale based on circular cut is observed to be nearer
tlie yield rate based on the wholc4ield harvest uniformly in all eases.

4.8 In the study on rice (Andhra Pradesh) none of the three differences
is found significant by ISl and NSS, whereas two of these difl'erences, one
between the whole field and circular cut and the olhej between the State cut
and circular cut (the latter with one-tail test for both partial and total
samples) are found to be significant at the 5 per cent level by IARS. The
difference between the State cut and circular cut is found to be almost
significant (at the 5 per cent level) by ISI and NSS, for the jxirtial sample
wuli whole field harvest, the yieltl rate from tht State cut being lower than
the yield rate from the circular cut. 1 he yield rate from the whole-field
harvest is in between the yield rates from the State cut and the circular
cut, but nearer the yield rate from the State cut than the yield rate from
the circular cut, in contrast to the finding on maize in Bihar.

The divergence in the conclusion arrived at by the IARS on the one
hand and the NSS and IS] on the other was piimarily due lo an inteipreta-
lion of (he yield data recorded in the primary schedule for wholefield
hajvesi lor one \illage. 'L he IARS felt that there was a po.ssible error in
recording as the yieki data recorded in terms of ihe number of bags and
the weight of the grain for tlie two fields wcie inconsistent and, therefoie
interchanged the yield data for whole-fieltl harvest between the two fields,
while the ISI and NSS did not feel that there was any justification foi such
an interpretation. I'ne IARS carrie<! out the analysis after correcting the
doubtful data and also after rejecting them; and in both the analyses,
the conclusion was that the circular cut gave significantly higher yield than
the whole-field harvest.

4.9 In the study on wheat (Uttar Pradesh) none of the differences i’
statistically significant except one difference between whole-field and State
rut, which is significant or nearly significant. |he vyield rate from the
w/liole-fienl harvest is smaller than the corresj)onding yield rales from the
State ancl circular cuts. | he yield rale from the State cut is slightly higher
than the yield rate from the circular cut. The results on wheat are thus

similar lo those on mail/e.

4.10 In the study on jowar (Mysore), there is a close agreemein between
the yield rates from the whole-field, State and circulan cuts and none of
the observed differences is .statistically significant. 1 he yield rate from the
whole-field is in betwex*n the yield rates from tht State and circular cuts,
as in die case of the study on wheal though the margins of diflerence aic

quite negligible.

4.11 Considering the compaiisons Ixtwren the State and ciiculai cuts
based on the larger number of fields (including the s.imple fields without
wholefield harvcsi) the magnitudes of diflereiue I>ctuirn the \ield ratrs
hasal on the two tvpc.s of tuts turn out lo IX' cjuite small in the case cf all
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tioj>s a»wl Aliv not ani. It is also int<*rcstinj» to ol>s<‘rve tliat
the Matt* till gives a slightly csiiiiiatc than the cij<iiiai cut lot inai/c
iiml a siiialici cstimatf lor ri(c, a lindiii*; which is also su|)j)oite(i 1)\ the
c\iilence ol tlie sani[>le ol liehls with wliole-hckl harvest. In the ease of
uheat. ifiere is dose agieeiuciii between the two estimates while lot jowar
the State cut gives a slight!) higher estimate than the (ircular (lit.

411" 1 he Inulings ol tvj>e 2 studies are, luiwtvci, suhject to one tjuali-
hcation. It was laitl down at ihe time ol' otganisation ol ihe studies that
thev should he tarried out under normal iield conditions and with the
usual scale ot supervision which, however, could not be secured in practice
clue to the organisation ol whole-held harvest in a large number O villages,
where uuich gieater supeivisoiy arrangements were louncl necessary. Even
in the case of the other villages (without whole lield harvest), the held stall
was fully aware of the ini|x>rtance attachcxl to the investigation, which
might have resulted in greater attention IX’ing bestowied to the ex]K*ri-
ments than what would have been normally done. This was unavoidable,
keeping in view the nature of the experiments. The special care, if any,
uith which experiments were carried out might have some inlluence on the
alxsolute estimates of yield rates but not on their relative dillerence,

5. Assessnieiit of tlie results of t>I>e-l and type-2 studies

ml The sife and shape of the cut in crop cutting experiments has long
been a subjecl of considerable interest among research workers and a
iilumber of technical papers hale been published lasM on special en-
(pn’ries. It is a genetal hnding that sample cuts of very small si/e result in
over-estiination of yield rates. According to the Indian Statistical Institute,
such l)ias cicks not exist lor circular cuts of radius 1' (and in fact, even for
smaller cuts) when they are marked by the cropcutting instruments and
procedures evolved by the Institute. According to the Institute of Agricul-
tural Research Statistics, on the other hand, cuts of size less than 1(K) scp ft.,
wthatever I> their shaj>e, give biased estimates, especially in the hands of
State departmental stall using rigid or semi-rigid frames. ry|K*1 and type-li
studies iiave. therefc»re, come to assume great imjx)rtance in seeking to
resolve the difference of \iews on the subject. 'l ype-1 studies have been
organi/t*d on a small sc“de conhned to a compact area of one to three
villages, and INpe 2 studies on a Statewide iiasis. |he design and held
piogramme hale been carefidly laid clown by the rechnical Committee
and the primarv data from the studies have I>een sid)jecli'd to critical
analysis sepaiatelv bv the tliree technical institutions concerned, namely,
the IARS. ISI and NS (ASI)>. |he evidence of the studies can, thus, ije
(onsideied to I»e the* I>esi that could Ik: obtained imder the present cir-

cuurstances. lhe assessment of the results of type-1 and typc-2 studies is,
therefore, of inteiest in this context.

According to the Kundi (t\pe 1) stud\, the difference between the
vicld rates based on the circular and State cuts is negligible and is not
statistically siguihrant. In the llarh (tvpe 1) studv in ~diich expeiiments
were plannc'd on a laiger numlHt <f fields and wheie the design provided
foi a variety of comparisons Iktween tvjns of cuts and tvpes of agencies,
the divergence IK?tween the cuts is found to be not statistically significant
atiofdittg to ihc analvsls pfesrnted bv the NSS and LSI. Accoiding to the
IARS, tlic dilUiences in vyield rates I»etween clrculai and lectangidar cuts
arc sigiiificdiit at 5 per tent level in the sets of comparisons on connnon



fieltls. 1he IARuS has used a oiic-tail test to assess tlic level of significance
61 iliilerence wiiii regard to the si/e oi cut, as accoiding to it, the null
hy|>olhesis under consideration is that both the esiiniates re[>reseni the
same value as against the alternate hypothesis that the smaller cut gives
an over-estimate. | he NSS and tiie ISi have considered it appropriate to
use the two-tail test as the alternate hypothesis under <onsidenition shoidcl,
in their view, he that either cut gives an undei-estimate or an ovei-estimate.
Using the two tail test, it is observed that the dillerence is not statistically
significant. It is also noted that the IARS hail not included in its analysis,
the prinr.ny data obtained I> the ISl agency, as it is not a normal held
agency in the Slate coiuerned. 1he tyj[K-l study Ix.ing in the nature of a
special investigation, the participation in field work by the ISI agency
whidi has experience ol carrying out similar studies elsewhere should not
in any wav alTect the conclusions of the study. "L here has accordinjjly I>een
some <lisagreement among the mend)ers ol the Technical Committee on
the rejection of primary data by tlie IARS. There is comnjon agreement,
however, that in ilie liarh stiuly, the NSS tended to overestimate the yield
rate in comparison to the State agency. | here is alsci a feeling that the
use of circular cuts v the NSS agency has led to higher estimates than the
rectangular cuts usetl by the State 'agency. Magnitudes of difference are,
however, small in relation to the observed standard errors and the above
finding can ai best I> consiilered as a mere indicaroin of a |>ossible trend
to I)c substantiatcxl or rejected I>y the evidence fioin other studies.

5 'l he results of type*2 studies which are available f<* four diflcrent
ciops, otie each from four Slates with diverse field conditions, do not bring
out an\ marked dillerente in tlie yield rales with the two t\pesof cuts. |he
rfgieement between the two estimates is ((uite close and going by the
evidence of these studies :done, cither cut can be considered almost as go<Kl
as the other with regard to the bias due to type of cuts. I'his conclusion
is strengthened by the fact that difference in yield rates is not always in
the same dire( tion, being positive in the case of two crops and negntive in
the case of the other two.

5.1 lhe comparison between the cir<cular and Si.ite cuts follows
practicallv :dmost the same pattern in the partial sample of fields with the
whole field harvest. 'The differences are sniall and diange direition from
one (lop to another, except in the case of rice (Andhra Pradesh) for which
the difference is almost on the \erge of significance. C-omparisons betwt'cn
the \ield rates based on Withole-lield harvest on the one hand, and the two
s-nnple cuts on the other, f»iing alx)ut an unexjH”cted result in maile
(Uihar) in which vicld rate from the whc*cMield haivest is found to \yc
significantly less than the \ield rale fiom either of the two samjde cuts.
The circumstances which gave rise to this discrepancy could not be as
certained fullv by the Connniitec*. On the main issue of detection of any
possible differences in the estimates due to the two types of tuts, the evi-
dence consistenily reveals negligible diflercnces, which are not statistically
signific-.nit, both in the paitial and total samples.

5.5 'I'he conclusion that emet®gcs from the type 1 or type2 studies is
that the large divergence obsc-rvc'd between the NSS and official series )
production is not ascribable to the difference in the t\|K' of cut adopieci in
the respective scries.



CMATrr>R 11l: CONfPARISON ()l NSS AND OFFICIAL SFRIFS OF
CROP ESTIMAIKS

1 Tyj>e-5 studies

11 w1 addition in tiu* 1 and Mndics ilic (niginal piuposal
of the CSO envisjigtd t>pcs i} studies for a comparison of NSS and official
series of area und prcnluction chtiinates on the basis of large scale surveys.
With a view to achieving such a comparison, the Technical Committee
had recommended that for a few years at least, arrangements should be
niaile in tlie NSS sciies to estim.ite the area under irops by using the same
recording and allocation procedures as those adopted ni the official .«?stem.
I’his was implemented and information collected in the 18th round of the
NSS by intro(hj(ing a se[>arale schedule. 'The results arc set lo
be tal)ulattd. I'ne Committee expected that the above schedule would be
includc'd in the 19th and 20ih rounds also, but unfortunately, it was dis-
continued after the 18th round, even though tlie need for canvassing the
si:hedide was emphasized when tlie progiannne for these three lounds
was discussed.

I.- One of the prin(ij>.il difficullics i i a (omparaiixe siudv of the
available estimates of the NSS series with the official estimates is the differ-
ence in the concepts ol “crt>p area” followed in the two series, which
renders the area estimates fronj the two sources non comparable, though
the pnxhution estimates are comparable. Jhe NSS estimates of area relate
lo “gross area” under gilen crop, i.e. area sown pure with the crop plus
the whole aiea sown with the crop in mixture with otlier crops. 1 he offi-
cial estimates on the otlier hand relate to "net area”, i.e. area sown pure
with the relevant crop plus the pro[)ortionate area assigned to the crop
when*it is sown in nnxturc with other (rops. 'l he proportionate areas of
constituent crops aie recorded at the field level by eye appraisal or other
means such as seeil rales. nun»ber of rows, etc., except in the case of a few
major crop mixtines in some States, “vhere these proportions are applied
at lilt level of a tahsil or district.

1.3 For the einlier rounds of the NSS, estimates of “allocated area”
were also obtained by using a different system of "alhxation” than what
was in vogue in the offi(ial seties, but this practice was given up from (he
17tfi round (HMII-dI') onwards. In the al)sciue of ((Muparable area estimates
from the two scries, a broad comjxiriv)n has been attempted by using the
NSS estimates <{ “allrKatvd area"” mentioned above. For the years from
19(il-0- onwards, allocated areas were worked out by the Connnittee using
an average prof>ortion of allocated to gross area from the results of earlier
rounds (vide tabic 1.5).

14 1t has not iKen possible to undertake a detailed examination of
all jK)S)iil»le sources (tf clivcrgence iK'tween the two series. A study of the
trends in the two serit"s and the divergences iK'tween them was expected to
jhrow some light on the possible factors, winch (ontribiucd to the diler
gf rices. 1his report preserrts the findings of such a limited study <f the
nature and order of diveigence futween the two series. |hese have been
examined for each crop at the alMndia level and at the level of sue h States
as are important for a given crop.

18
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2. estimates of gross area and pnxluction

2.1 1he NSS cstiinalcs of area and production of 7 cereals are ‘avail
able for a peiiod of nine years from 1057*58 (I.1th roundj to 1965 06 (20th
round). [I'hebe relate to the seven principal tropt> of rice, wheat, jowar,
hajra, njaize, ragi and barley. The NSS estimates considered heie rel'ate
only to the Central sample of the NSS as corresponding estimates from the
niatcliing State sample are not available in respect of many States.

2.2 lable 1.1(a) shows the nunjber of sample villages (piimarx samp
bug units) selecletl f(»” land use (lI.n.s.) and crop-tuding (i.e.) surveys res
pe( lively in the NSS series during the years 1957*58 to 1965 66 and, also,
the corresponding number of plot-clusters and plots selected for l.u.s. as
well as the number of crop cutting experiments carried out on each crop.
Tables 1.2(a) and 1.2(b) present the NSS estimates of gross area and pro-
duction for each of the seven cereals during the al)Ove period. I'he ikt-
rentage sampling errors of the estimates :ire alst> given in the tables.

2.7 It will be seen from table 11 (a) that the n\nnber of sample villages
for l.u.s. was alx>ut 3000 in 1957r58 and of the order of 2500 in the period
1958*59 to 1960 61. I'he sample was increased to about 900 and 42(K) in
I9(H-(»2 and 19()2'6? and more substantially to about 8500 from 19%r»6*1
onwards. 'There were similar changes in the sample of villages selected for
(.c. experiments which formed one-third of the l.u.s. sample upto HK»2*6">
and one-fourth from 1963*61 onwards. In terms of plot-clusters for l.u.s.,
the santplc* si/<* was 25.000 in 1957*58 and was reilu(<*d to abou( 15(M3 from
1958 59 to 19)60-61. There was a substantial increase to over 28tM»0 clusters
in 1901 62 followed by a reduction to 20,000 in 1962 65 From 1963-61 on
wards an enhanced si/e of alK)ut 38,000 clusters was adopted. The pattern
of change in the innnber of siunple plots for l.u.s. was also sinn'lar but the
numlK’r )f plots Irom 1963-(il onwards was about the same as if) 1957 .58.
"f'he number of crop-cutting experiments varied between 8KK) to 9tK)0
(huing ihe Inst three \ears (1957-58 lo 1959 (>0) and increased substanti*
ally thereafter lo 13,(kM in 1960-61. It was nearly 17,000 in 1961 62 and
22,000 in 1962 63. From 1963-64 onwards a nnich larger number of 32.0U0
to 341,000 experiments were carried out per year. 'The following table sum*
m.irises the salient changes in the sanij) e si/e during the nine*\ear jR’riod
under study:

Tai’'lk (3.1): Sainfth’ she of lLu.s. and r.r. suwry.s of \SS \rrfr.s,

nunilHV of Hitiupliw nunilKW <tf
. r.c. exp0-
chiHtors rimP*n(*
year N— N of plot#
Luf*. crH (lakbd)
) “) ©) O] ©
10->758 1,(»42 250 2-5 8.273
io8>5> 2,010 872 15-7 1-6
2.016 872 1547 10
2.%9 844 ir-2 ir> 12.843
1901. \HH 1,20 28-A 1*8 10,787
lim2 03 4,210 1,412 10-8 2i,I*r.n
HVII3.04 8.*72 2,118 38-1 2T, 32,402
13:04-Ors> 8,172 2,118 381 2 34,741
1965.60 8,472 2,118 »81 2 A

Notr 1 Faotfiotdw» under t 1ol {n) nifty Ik*w«n.
2. riot« inl.u.8. rt'for to survey mimWwhnt.
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I\ rii< \SS t\siniK«tes the of o™oss aic«is under the seven
uttf uhiiiinal vuth piicfiiiagc saiupling errors ranging Iroiu 2.1 to
tor the MM> 11158 ‘> II)5°H<> and \mu\\ ;nid from 1.? to X in the
itiii.uniiig ye.ns excepting 1H1 (i2, loi which the pcrientajjc sampling
t»ii>r was sli;;fith hitliti (LM per (ent) liaxins; l)een i)ased on a two-tliirds
Minpli ¢+ |he esUniales of aiea under the inih'vidual crops of rice, wheal
and |ou.u* utie obtained with [>er<enlagc sampling errors ranging ht*weén
1.7 .Mid ~m» during the latest three vy'eais (190)2(i.9) to MKIl'Cif))*. In the
lailier \eaiN alvo (II>r»7 TS n> the estimates for rice had the same
t>ulei of pre(ision (2.1 per tent to 2.7 ]kt cent) but those for wheat and
jou ai were subjeit to sampling errors of to 6 per cent. 'l hc sampling
eirors h> the remaining crops were rather large throughout the ]>criod of
siutl), e\(cpi lor bajra tin* estimates for whidi showed improved precision
hom onwards (2.8 to 1(> per cent). I'he enhancement in sample
sife did not 'm.iKrialh improve the precisions of the estimates for maize,
ragi and bailey.

2.5 The total of NSS estimaies of gross area under the seven cereals
regisleied a .>teop rise of alxmt 15 million acres (19.1 per cent) from 2j*
million atres in I1157 58 lo 278 million acres in 1959 (i0. The area remained
iiuue or less slationnry during 19(»0(il and 19()I->2, after which followed a
dedine of 2!) million acres (8.1 per (ent) in 19>2<()H fhe estimates for the
Neais 19t»2 ii;» onuatds were of about the s:nne order. Considering the year
to ve.n thanges. annual iiureases and decreases weie obsened in foiH’ cases
ca(h, lMie iiureases h.iving cxturred during the years 1958*59 to I19()("(>
and in 19t)l G5. In the case of rite, the area registered a rise trom 1957-58
to 19t»l ()2, during whith :ni atltlitional area of 2(> million acres (*%i.9 |ki
tent) \Nis shown to have lkcu brought under rice. 'This trend was suddenly
uveised flv a fall of about 12 million acres (lI.() per tent) in 19(i2-G").
I heieafiei the aiea remainetl stationary dining 190914 and 19(il-()5 and
dtntast'd slightlv (>( [)cr tent) in 19(5(ir> Almost a similar trend was
obsmed in tlie tase of wheat also, though the rale of Increase during the
r.iiltet Neais (1957 58 to MHI h2) was not as marked as for rite. The pattern
of thangt' in the aiea of jnw.ar, mai/e and barley was also about the same
ds i litc and wheat extfpt that the area iKgan to register a fall from
I9t>tM)I  (a \eai eariiti ilian in the tas<* t>f rice anti wheat), after substan-
ti.d intreast’s (of 28 to )8 per cent) from 1957-58 to 1959-(>0. The trend ft>r
b.ijia was somewhat eriatit. with a nearly 19 per cent fall in 1958-59 and
» b ilLMHini" ris<® in 1959 ht). '{ here was a sharp fall tf alH>ui 18.1 j>er cent
in bl intl ol 515 rui tent in 19(»2-(i;i lollowe<l bv rise’s t>f 12.(i |x:i cent
n>d o Mittru in 19t»t 5 and MBS I)(). il the ciisc of ragi. which is a
sp.nsflv grown tiop. the area llutluautl IK*tween 5(3 to 7.1 millit>n acies
wifhouf ir\raling .uis perceptible tiend.

2 t) Ihe NSN esiimates of protlut lion for the seven ccreals together
were obtainetl with sampling etnns ranging between 1.4 anti 2.9 per cent
o\n tht eiuht \ears h> w.hich the estimates of sampling errors *are avail-
,d»h. I'hr rstiiiiaies for inili\itlual trt)ps were however snbjett to lar’e
>.inipbnx tiroi™ (»an,c;ing liom 12 to 20.1 per <ent), excepting ft>r rice ni
mt»i vt.Ms anti kel wh<at in the Nears frt>m 19> G2 onwards. |he increase
in thf si/r (»f the sample frt»in 19rr»(>l had apparently no elftcl in reducing

f't sHin|*liiig rrr«>r« for the xeiir «rr not MIilJ avuilahlr.
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tlu” margin ol ‘ampliii® ciroi in the ”"a“cs of jowar, bajia aii<l bailey. It
jnav be incntioiial in this (onncctioii that tlie sanipliu}; cnois wcic
conij)utal >y making iih* ol the miil)sample dillereiicis ai ilu* stiaiuin

level iipto ;ui(l those al the Stale level ironi 19<KWbl.

li.7 The NSS estimates of pKHliulioti (foi tlu” seven tereals) rc-
i;isteie(l an appletiable increase ol njillion lons (9i*) |kt cent)
(luring the years to IllUiOtIl and a shaip fail ol [7.1> nnllion U>ns

(1").8 per cent) in tiie next two years (MMl tili, IIH)J-(§j3). A sulmcjuent
substantial rise of (>5 nnllion lons ~>0 per cent) in HW (35 was inuue-
(liately lolloweil by ;i drop ol II.I million ions (11.1 per ceni) in
The trends in j)roduc:tion broadly conlormed to those of 'areas, though the
ranj;;e of vatiaiion was wider in piiKlnetion. Whereas area increased by
20 |x*r (enl in the first foin' years (1957-58 to |‘KiO(»l) pnKluction rose* by
pel cenl. A 12 j>er cent fall in area in the next three years (liK)I-(i2 to
hU>S(»4) was ass<Kiated with a 20 per cent fall in production. 1he trends
of pKKluction in the case of ri<e and wheat broadly confonned to the
<ner-all trend in the )i<Kluiiion of seven (creals, with a rise from MI57-58
to H)(QI-(>2, a sharp fa 1of almost Ki to 19 per cent from HH)I-()2 to 19(i2'(>%?
and a slight recovery thereafter except for H)()5(i(i. In the third major
crop of jow;u, there was a sharp increase of 2.(i million tons (18.7 |KM
cent) in 1958-59 followed by a decrease of 0.9 million tons (5.7 j)er ccnt)
in 1959 (0. I'heie was a verv steep fall of (»I million tons (%»9.8 per cent)
from 190001 to 19(il-()2, followed by arninal fluctuations of 7 to 15.7 pel
<ent in alternate directions.

OHicial t'stimiites of (net) area and prcKluilloii

Sl Jn the official series, estimates of aiea aie obtained by complete
enumeration in all Slates except Kerala, Orissa and West IWngal, where
sanij>le survevs provide the estimates. VieUl rates are esliinatetl in all
Stales through sample survevs. 'Table 1.1(b) shows the nundxT of <rop
(utting exf)eriii?enis planned and analysed on each of the seven cereal
crops durin;:» the period of study. The scale of exp:'rimen(s reinaineil
broadh the same except for increases due to successive inclusion of  the
results for Kerala. Orissa and WA»st IU*n«al in the table.

.12 Except for Kerala, Orissa and West Kendal, (he official estimates
of area w(Mc not subject to sampling errors, being base<l <n (()mf>letc enu-
meration. Kstimates of produdion wete, no doul)t. subjed to sudi criors
as the yield rates were obtained through sample sur\e\s. It was nm,
however, possible to present the s;uiipling errors of the prikhution esli«
mates in Table I.H(b), as thev were not al\ailable for many Slates. On
the basis of available results, these errors are claimed to I> of theorder
of 1to per cent for individual crops at the alMndia level.

Sot' : Tin* <« htcii niul iixn Hhich wrr*' rxrtminnl >
t' P badbiM'ii  revjfM'il I»y thr I>irr» thict<* ol unci {SfatisticN, 31mi~trv of Atrn
¢ iHurv, (‘oiiunimity I>i wlopinriH an»l I tlir- (innl eliiHoiiixvMrh it titfA
(Nnniniltcc. Th» mMH<mx wm* not hnwrvor ol hih;li « nntnn' to nfffM 1 lli«* in.iin
nf Hu* C(*mniifIre und hi urc lihve Ihmmi inror|M»rel» o in Uni*3U%iwrl in™ tlir turlit r wf of
iiguffx) wilU tlir [H?rmis<Hion of IIn: (ifainnnn—A". K. Jtiio
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Tiotn lablc 1.3(a), it will be seen that the official estimates Of
drra muUr the seven teieals fluctuated only a little from year to year,
though ov(r the pciiod as a whole a slightly rising trend was percepti-
ble. \Wiih the exception of 11)58 59 when the area increased by about 3.9
per cent and 1%5 t)(i during which it fell by the same extent, the annual
\ati<iti(Hi during the intermediate years was between 0.3 and 1.8 per cent.

\ I he aiea wunder rice and maize showed gradually increasing
trends with 'annual increases of less than 5 per cent. "1 here were only two
instiUKcs <f ilrciease (1%50(i for rice and 1%3-G4 for niaize).
Wheat urea rose bv 4.1 million acres (14.1 per cent) from 29.0 million
acres in 1957 58 to 33.1 million acres in 1959-60 and after a slight drop
of 11 million acres (3.4 per ccnt) in 11K)0*61, again rose by 1.6 million
a(les (5.0 pcT ccnt) in 19<il 62. 'l hereafter the area remained stationary
npto 1964 65 after which it decreased by 1.6 million acres (nearly 5 per
cent) in 1965*66. Jowar area showed annual fluctuations of less than 4
per cent in l)oih directions upto 1960-61 after which, a slightly decreas-
ing trend set in. 'l he area in 1965-66 was 'about the same as in 1957*58.
hajra and ragi did not show any trend but fluctuations of 6 to 10 per
cent were noticed in some years. Barley showed a decreasing trend from

onwards alier an initial increase of 10.1 per cent u[)to 1959-(iO an<I
rdtertr.iiing fall and ri.se of 51 per cent and 3.3 }er ccnt respectively in
the next two years (1960-61 and 1961-62).

3.5 I'he ofiirial estimates of prcxluction (of the seven cereals) fluctu-
ated more than the area estimates, but the overall picture here too was
an increasing trentl. Only in two out of nine years (1%2 63 and HKi5-66
which was a year of diought) did ])roduction register a fall from the
previous \car. 'The rises in 1958 59 (16.6 |K*r cent), 19(I0-61 (7.2 per cent)
and 196'165 (9.4 per cent) \Mere marked. | he production estimates for
rice and wheat I>roadlv followed that siime trefid as that of all the seven
cereals, except for a decrease of 1.0 million tons (8.9 per cent) in wheat
pHKIlurtion in 1963-64 as against a rise of 4.9 million tons (15.6 per cent)
in rice production and of 3.0 million tons (4.4 per cent) for all ceieals.
In ihf* <ase ol ri<c, a sharp risc of 5.2 million ions (20.S per cent) oc:curred
in 1958 59 and a niarked rise of 2.9 million tons (9.1 per cent) in 1960-61
vas followc*d by a marked fall of 3.7 million tons (10.5 per ccnt) in
I9<»<i;> | here was sharp increase (15.6 j>er cent) again in 1963(H as indi-
(.ii<d eailicr and .dso in 19r»I-()5 (5.8 per cent) and a steep decline by 8.3
nnllion ions (21.6 per (ent) in IIK»5(>6. Wheal also showed a sharp n.s" of
19 million tons (21.1 |Mr cent) in 1958-59 followed by rises of (i.5
to 9.H per ccnt in 1960 (31 and 1961 62. In 1963 64 there was a fall as men-
tioned 'alk>ve. followed by a rise' of 24.6 per cent in 1964-(>5 and a fall
of 128 jKi cent in I19<5MW. The production of jowar fluctuated widely
without showing any specific trend (rise of 14.4 per cent in 1960-61, fall
of 18.2 {HT cent in 1961-62, rise of 19.8 per cent in 1962-63 and fall of
23.1 IKT cent in |I'M5 (»6). Bajra, raj»i and barley also show”ed many marked
fhi< niatifMis. without revealing a trend. Mai/e showed an increasing trend,
with only one case of fall in production. Marked fluctuations (ranging
fioin t.I to 17.) pel ccnt) weie noticc-d in the earlier )ears (195859,
195960, 1961-62, and 1962 63).

4. Omipari.Hon of NSS and offi<lial series
Pknlimtion

4 I An unsatisfactory feature of the crop estimates of the country is
the large and pcrsistcin divtrgencc between the official and NSS scries of
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jno<tiictio». The following table presents the absolute (liifeienres luiwe”rn
the v TOsets ot estimates in respect of each crop and year under study.

Table (4.1): Absolute diljerences in production estimates of \S% over
official series,

(mUi«di tons)

yoar Iito  wheat jowar bajru jnaize ragi barltly all

O @ ) O ©) © (7 ©) (f9)
19r>7-58 . . 2*fi 3*2 5-4 1-8 2*2 0-4 0*4 16*9
1958-59 . . 4C 2-3 ¢ 75 2*2 3*5 Of, U7 214
1959.00 . . 44 3-6 71 22 30 0-7 JO 220
I'KiOd . .70 4-8 5*7 1*2 2> Of> 1-K  24-1
1901.02 . .71 3-6 1-4 0-3 1-8 0-3 0-7 150
1902-03 . . 20 2-2 1*2 00 10 00 07 84
1963.04 . : 1-5 10 10 0-3 1*2 00 0-2 51

1964-65 . . —01 2-7 10 —0-2 0-8 01 0-5 5
1905-00 : . 0-7 1-3 3 1 1-0 1*5 01 0-3 79

It will l)e seen that the dillerence I>etween Ifie iwo sets of esiimaics of
production for the seven cereals together increased from !'»< million tons
in 1957-58 to 24.1 million tons in 1960-61. There was a decline in the next
two years 1961-62 and 1962-63, the difference being 15.0 and 8.4 million
tons. The difference ranged between 51 and 7,9 million tons during the
last threfe years (1963-64 to 1965-66).

4.2 An examination of the diderences for Individual croli« shows that
ilie margin was quite high in the case of rice upto 196162. Ilhereafier. the
two series tended to get closier, with remarkaf>le agieenicnt IK'tween the
two estimates in 1964-65. In the latest year (1965 66), the order of the
difference was 0.7 million tons (about 2.4 per cent of the official estimate).
The differences between the two series in resj>eci of wheat, jowar and mai/e
on thtp other hand, continued to be large throughout the period.

Area

4.3 It is of interest to examine the difference in the estimates of pir>-
duction by analysing the res[>ective differences between the two stries of
areas and yield rates. I'he task is rendered difficult as comp.irable estimates
of area are not available from the two series. While NSS estimates relate
to gross area, the official estimates refer to net area. In order to secure a
measure of comparability, “allrKated area” from the NSS has been obtained
(vide table 1.3(c)) and the afjsolute differences between this and the official
estimate are presented in table (4.2).
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T\ni F (1.2); Ah.solutt difft n fires In rsliinah's o( nllocah d arm of

nH(>tr
offil ial rsthnalrs.

(milium acros)

ytiur ri»" wliojit jowar Imjra maize runi barley nil

(loreuls

0 ™M V) 4 © « m 6 ®
10.r.s —4-u 0‘0 —n7 00 —o —i-i —in-2
ivaK-mi> 2-7  —i it <4 — n i —o0 i - @ 2-4
4-r> 24 3*7 J-4 21 --01 -0L> MS

I(HW>i nre 30 —2-2 —0-5 1-7 o(» —0-3 im
140 30 —r»i  —r.0 i -0-5 5-2
lIM}2*«3 24 —1-3 —5-7 —50 0-2 —01 00 —I>fi
19«3.f4 I-r»  —2-4 —7-1 —r-2 —01 0-2 ~o0-3 -~.13-3
10T>4.«'» -2-7 0-4 —5-4 —t-H -0 -A-4 - Ol —]13P
11H5 V00 —2-4 —10 —2ri —20 O0S 0*4 > —HS
XoTB—NSR PHtimate™i refer It) nll<»oated areuM ubile ofllcial estimates are net arean. The

pMp<»rtioriH of tiUocntion in the former was estimated for 1001-02 to 100r~fU5 hy using uverajre
[)r<»|M>rtinns from the rc*>«lts for earlier years.

4.4 I'nc trend in the cliircrenccs between areas was somewhat at
variance with the one rehitin®- to production. During- the lirst hall of ihe
peri(xl (upto 1%I1-62), tfic allocated area in the NSS series was hij'her tlian
the corresponding oHicial estimate (with the exception of the first year
1057*58), the diilcrcncc for all s'even cereals together ranging I>eLween 2.4
and 15.8 niillion acrcs. I'he reverse was the case in the remaining half of
the period during which the NSS estimate was less than ihe oilicial esti-
mate by a margin varying from 8.8 to million acrcs. There were
sudden changes in the dilferences between 1957*58, 1058-59 and 1050 60 as
also iH'twcen 10f>*r»2 and 1002-G3. 'The ditlerence which was 1”2 million
acres in the ntqgaiive direction during 1957*58, was 2.4 million acres in
the |)ONitive direction duiing 1058-50 and theie was a further increase to
15H million a<ic'Hduring ['>50(i0. Sinnlarly ihe difference which was 8.2
niillion acres during 1%I1-62 in the positive direction came to 0.> million
acres in the negative direction during 10>2-()."

4.5 In regard to individual crop comparisons, the trend fot rice area
was similar to the one for rice prcKluction—large dilferences during 10(»0 (il
and lord m2 having narrowed down dining the std)secluent years (10(12 ¢ to
I0<»5 m<»). | he same was not, however, the case with the other cro/>s. In
re\|K*ct of wheat, tlie dilfc’renccs in area were |>ositive for the vcars 1050(i0
to IWI-(i2 and negative for the later yeais, evcept fcjr 19>1 05. wheieas the
diHerences in prcKluction estimates were j>ositive throughout, Iliis wotdd
indicaic thai clillerences in yield rates between the two series weie nunh
inoTC inaTked for wheat, the NSS estimate being consistently higher than
the oflKial estimate. Such an inference could be drawn in the case of jow.tr
ami b.;jia also, where, having regatd to the extent of area tmder them und
the magnitude of olKerved dilferences in area and production, the vield

ratrs. according to NSS si'ries, were relatively much higher than the official
yield rate*.
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4.() A foiiiparison of tlic tstiinalfs of pio<hution luiwxtMi fhc i\\o sciic-v
at tlu* Slate level may now he attempted. Jliese (ompaiisoiis are pifseiUct!
in table 2. Though the NSS series was not (lesiji*ned lo provide Siatewise
estimates for individual cro[)s, the enhanced sample si/e Irom HUil 62 on
ward could be considered ade(Juaie i*) finnish estimaits for ai least all the
7 cereals tof~ether, with a fair c(Free of accuracy. In kieping with the tom*
parison at the all-India level, the NSS estimate of tereal piodu<tiun uas
relativelv. much higher than the official estimate for in<li\idual States \“llh
ihe exception of Rerala, Orissa and West IUiigal. |luse ihree Si:iies. jiui
dentally, giow mostly rice and not nnidi of the lemaining six (eieals.
Farther, as noted earlier, the oflicial estimates of area in the States are
obtained through sample surveys unlike the othei States.

4.7 A closer examination of the comparisons over years for individual
States reveals sustained margins of difference in the ease of Assam. B;har,
Gujarat and Maharashtra. In the States of Andlira Pjadesh and Madhva
Pradesh, the margin of difference IK*tween the two series which was wide
in the initial years upto IOiHMil got reduced stmiewhat laier, but in the
latest year (1965 rX)) it once against registered a sharp rise. In IVlvsore on
the other hand, there was close agreement between the two series from
H(>2-(;i onwards. In Rajasthan, the margin was rather wide for all vcars ex-
cept 1957-58 and 1904-05, whereas in Uttar Pradesh, tiie margin narrowed
dow’n only during the latest year. Madras presented altogetfjer a different
picture, the NSS estimate registering a steadily declining trend and the
official estimates an increasing trend.

4.8 Subject to the limitations of sample size and precision of the esti
mates, it is worthwhile lo extend the comparative study of the two series to
individual States and crops. Such comparisons which are available only
from 1900-61 onwards are presented in table 2.2. Rven in tiie rase of in
dividual States and crops, there were wide fluctuations in the NSS estimates
over years while the differences in official estimates between years were less
marked. As regards rice, the difference between the two estimates was con-
sistenily large in Andhra Pradesh. y\ssam and Bihar. In Afadfiya Pradesh
and Mabharashtra, the diflerences were high (luring the early three years
(1900-01 to 1902-03) followed by close agreement in the next two years
(1902-0"" and 1903-04). During the Ilatest year (1905 00), the margin of
difference was again high. In Madras, rice pioduction wliich was esiimate<l
at 5 nullion tons during 1900 01 according to the NSS. registered a fall of
2 million tons during the following years, whereas ilie ofTirial estimate
siiowed a steady increase over the periiHI.

4.9 The States of Kerala, Orissa and West Bengal (in whith I>o0ih ihe
ofTiclal and N\SS series of area and production wtre based on sample sur
veys), presented an entirely different pi( ture fioni ihe rest of the Stales. 1he
N'SS estimates were (onsistently I<»wer thaji the oflic ial esiimates in Imiti
Kerala and West Bengal, while in Orissa they were s» in thiee om of siv
years. Both aiea and yield nites contribuietl to tlie differentcs in Keiala.
while area alone was res[>onsible to a large txuiit Tor tlie diHeunies in
West Bengal. In Csriss;i, ihe vield rates from the NSS stiles were gtneialls
higher than the oflitial estimates extep! ft>r 1901-05.

4.10 In the case of wheat the prtxluction estimates h.id similar trends
in the two series in (Tttar Pratlesh, the NSS estimates being alwavs higher
than the official estimates. In Nfatlhya Pradesh also the trend was siniilar
in the two series (with the exception of 19t'»00l) although tht fluduation
in the NSS series was moie nuuked. In Gujarat and Punjal) there was no
discernible similarity in the trends in the two series.
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411 In tlic case of jow/ar, the NSS estimates were ronsisteiitlv higher
than the oHiiial fioures throughout the peri(xl in all the States except
Andhra Pradesh. I’he trends in the two series were similar only in the
case of Maharashtra. In Andhra Pradesh, tfie NSS estimates registered a
sleep fall (hiring the hrst five years (196()(il to 19G4-fir)) and a sudden in>
trease tiuring the iast year (1995")(>. fn contrast, the official series regis-
tered a steady decline.

Vieltl Rates

4.12 The vyield rates of crops from the NSS and official scries arc nor
also comparable as tlie former relate to gross area while the latter refer
to net area. However, trends revealed by the yield rates according to the
two series may I> compared either by taking the absolute yield rates or by
converting them into indices. For simplicity of presentation, -a comparison
of trends has been attempted through indices which arc presented in
Table 1.4(c).

4.13 In lioth the NSS and official series, there was a rising trend for
rice over the period, though there were ffuctuations from year to year in
both series. In the case of wheat, the trends in the two series were also
similar except that the NSS series showed decrease in 1961-62 (by 6.2 per
cent) as compared to an increase in the official series (by 5.7 per cent). For
jowar, while the trend in the two series was similar, there was a marked
fall (1.” per cent) in the yield rate according to the NSS in the first three
years (19r>7-")S to 1959-60) as against a decrease of only 3 per cent in the
official series. In the case of bajra, theie was an increase in NSS series
during the period 1957-58 to 1962-6.S, with slight fluctuations; the yield rat'e
remaining stationary thereafter. In contrast, there was no perceptible trend
in the official series. In respect of maize, there was a decreasing trend in
the NSS series, while there was little change in the official scries. Annual
vtniations in the yield rate for ragi utre more in the NSS series than the
official series. For barley, the NSS series registered an increase during the
periocl 1957 58 to 1960 61, a decline thereafter till 196!V61 and a rise in
1964*65. The official series showed a different trend during the initial years
1957 58 to 1961-62. In. contrast to the NSS series, there was a fall in the
official yield rate in 1959 60 and a rise in 19()I-62 as compared to the years
inunediatelv before.

4.14 1t will be seen from the above study that there were several ins-
tances of trends in opposite direction and also widely divergent trends in
the same direction between the two s"Ties. An attempt has been made to
relate these differenies in trends with available evidence regarding weather
and <r(») conditions. 'Fables 11 to 1.1(a) present the relevant informal ion.
An anal™is the weaihei and crop conditions tends to shoAv that ihev
were more In atxord wilh the trends observed in the ollicial series of crop
area and pKuludion rather than those revealed by the NSS series. Similarly,
the quanium of per (apita availability of foodgrains and its annual varia
tlon over the p<tiikKl, according to the official series, appear to be in general
conformitv wilh the other evidence on the availabiliiy of foodgrains inde

pendt ntU*.

*The nf ISI m:MBrvati(>n on thin conclusion as he did not
time to examine it.
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5. Summary

The findings ot the foregoing study of the NSS and oflidal seiies of
crop estimates for the nine*ye*ar period 1957-58 to 1965-66 may now be
summarized.

51 rhe area under the .seven cereal crops, according the NSS, re-
gistered a steep fise during the first three years (1957-58 to 1959 60), re-
mained more or less stationary during the next two years (1960-61 and
1961-62) after which there was a sharp fall Ixtween 1961-62 and 1962-63.
Since 1962-6j onwards, it almost maintained the same level once ag-ain.
The official estimate of crop area, on the other hand, fluctuated a little
from year to year witli a slightly rising trend over the whole period.

52 Jhe trends in area of individual crops, according to the NSS,
Inoadly conformed to the overall trend of all the crops tog'ether. They
were marked I>y large increases upto 19(il-62, sharp fall IK*iween 1961-62
and 1962-6and fairly stationary trend thereafter. Jowar, bajra, maize and
barley, however, began to register a fall from 1960-61 onwards. Official
estimates of area under individual crops had steadily increasing trends in
the case of rice and maize, and almost stationary in the case of wheat,
jowar and bajra.

5.3 The trend in production (of se\en cereals), according to the NSS
series, broadly conformed to the trend of area according to the same
scries. The absolute range of variation in production was, however, larger
than in the case of area. I’he oflicial estimate of production generally
showed an increasing trend, though tlie animal fhictuatiotis were more
than in the case of area. Only in iwo out of the nine years, did the pro
duction register a fall as compaied to the previous years.

5.4 The trends of prcKluction in the individual cases of rice and wheat
(according to NSS) were sinular to tiiat of the sc'ven cereals—a rise from
1957-58 to 1961-t)2, a sharp fall from 19(il-62 to 1962-63 and a slight re-
covery thereafter, except for 1965-66 (which was a year of drought). In the
third major crop of jowar, ihere was a substantial reduction from 1961-62
onwards. The oflicial estimates of produdion of rice and wheat again
followed the same trend as of all the cereals put together, while the pro
duilion of jowar remained more o* less sliuionatv ihrf)ughout.

5.5 A comparison between the NSS estimate of (alhxated) area and
the official estimate shows ihat the former was higher than the latter
during the first half of the period (1957-58 to 19(»I-62) with the exception
of 1957-58, and less than the latter in the second half (1962-63 to 1965 66).
In regard to individual crop comparisons, large differences were noticed
in the area under rice during the initial years which narrowed down .sub
sequently resulting in close agreement in the last few years. The same was,
however, not the case with the other crops. In wheat, jowar and bajra,
NSS estimates were lower than the oflicial estimates.

5.6 The difference between ihe NSS and oflidal estimates of produc
tion for the seven cereals together was very high during the first five years
(1957-58 to 1961-62), varying between 15.9 to 24.1 million tons. |here was
a sudden and sharp fall in this diflerence in 1962 63 since when it ranged

J192PT—4
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between 5.1 and 8.4 million tons. The differences for individual crops
were quite high in the case of rice until 1961*62, the two steries tending
to get closer thereafter. The differences in the case of wheat, jowar and
maize, on the other hand, continued to be large throughout the period.

5.7 A Statewise comparison of the estimates of production between
the two series shows that the NSS estimates for the seven cereals was much
higher than the corresponding official estimates in all States, except
Kerala, Orissa and West Bengal. These three States, incidentally, are
principally rice-growing States and also base their official estimates of
both area and production on sample surveys. Taking rice alone into ac-
count, the differtnce between the two estimates wias consistently large
throughout the period in Andhra Pradesh, Assam and Bihar. The NSS

estimate was consistently lower than the official estimate in Kerala and
West Bengal



CHAPI KR I\ : CONCLUSIONS AND RKCO\IMKNI)A JIONS

11 A striking feature of the NSS and otti(ial estimates of prfxluclion
was tliat they were consistently different throughout the period of study,
the former being higher than the hitter. 1he magnitude of this difference
was much larger during the earlier period (1957-58 to 19G162), ranging
between 15 and 24 million tons; the difference narrowed down to 5 to 8
million tons in ihe subsequent years (196%5ClL to 19r)5-0G). Even during
the later years, while estimates of production of rice revealed fairly close
agreement, the estimates for wheat, jowar and maize continued to differ
to a marked extent. At the State level, NSS estimates (for 7 cereals) were
substantially higher than the official estimates in the case of Assam,
Bihar, Gujarat and Maharashtra, and lower in the ca”™e of Kerala and
West Bengal.

1.2 The divergence between the two series can arise because of
diflerences in the estimates of (a) area and (b) yield rates, which in turn
may be due to differences in the technical procedures of selection, com-
pilation, estimation, etc. as also operational differences in the field and
processing work. In regard to estimates of area, the different concepts used
in the two series, ‘gross’ in the NSS and ‘net’ in the official series, were a
handicap in ascertaining the reasons for divergence between the two
series. The Committee’s attempt at securing comparability by having the
NSS obtain crop area according to procedures followed in the official
series, could not materialize. The wide divergences between the trends of
the two series of area estimates, sometimes in contradictory directions,
would however tend to the conclusion that area contributed materially to
the overall divergence in production.

1.3 Several factors could have accounted for the divergence between
the two series of area estimates. In the official series, the practices followed
for recording net areas happen to be different from State to State and
sometimes even in a State. It is not certain that the pnKedures laid down
in the Land Record Manuals for this purpose are carefully followed by
the primary agency and adequate precautions taken in arriving at appro-
priate net area in all cases. This is a matter for further investigation and
improvement, both by laying down well considered concepts and pro-
cedures for recording area under crop mixtures and adequate training of
the primary staff and supei*vision over their work. The Committee under
stands that considerable progress has been made in this direction through
the efforts of the Ministry of Food and Agriculture, which need to be
pursued actively in future.

14 Another factor influencing the official estimates of area could be
the cumulative effect of errors in recording, aggregating and transfer of
area statistics from village level upto the State level. The niuuber of
persons Engaged in the compilation of area statistics at various levels is
far too large to completely avoid such errors. It should, howTever, be
possible to ensure that the cumulative eflect of such errors does iiot
vitiate the accuracy of the final estimates of area at the State level. The
Committee intended to liave a study undertaken in or 4 States lo assess
the overall effect of errors in aggregation and transfer. This was uhiniatelv

29
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carried out only in one district of Andhra Pradesh (Nalgonda) for want of
time and facilities. 1he results of this limited study, though not quite
representative of conditions obtaining even in Andhra Pradesh, not to
speak of other States, did reveal the existence of errors at almost all levels,
namely, village, tchsil and district, which could not be completely ignored.
The Andhra Pradesh study would thus underline the need for a more
detailed investigation on a large scale in this regard.

1.5 One factor affecting the NSS series could be the change in
procedure of building up area estimates from 1961-62. The earlier pro-
cedure is known to result in consistent over-estimates as compared to the
subsequent procedure. This apparently arose out of inaccuracies in the
compilation of geographical area at various levels. A detailed study on
the extent of, and tht reasons for, these inaccuracies should be undertaken.

2.1 Among the factors contributing to the divergence in yield rates
could be the size of the ultimate sample cut used for crop-ciuting experi-
ments. From the type-1 and type-2 studies organised at the instance of
the Committee on different crops, it was seen that the large divergence
observed in the NSS and official estimates of production was not ascrib-
able to die different types of sample cut used in the two series.

2.2 There could be a number of other factors affecting the estimates
of yield rates which could not be examined by the Committee. They re-
quire lafx>rious and time-consuming studies and the Committee can at
best suggest the course of action in this regard for future consideration.
One of the p>ossible sources of divergence in the estimates of yield rate
is the cumulative effect of various types of non sampling errors to which
both series were subject, such as response rates (proportion of the number
of crop-cutting experimenis analysed to the Iluunbcr of experiments
planned), biases in the selection of sampling units due to departure from
strict probability sampling procedures at vaiious sLa;"es, biases due to devi-
ations from appropriate procedures of estimation, and the ciioice of ap-
propriate expansion factors particularly with regard to yield rates of crops
sown in mixtures, errors in driage ratios (of dried giain to harvested pro-
iluce), and fmally, the short-cornings of the primary field agencies in carry-
ing out the programme of crop cutting work according to prescribed
puK'etlures. There has; no doubt, been considentble improvenieiu in the
ictent \ears in the quality of field work, response rates and attention to
technical details, due to the growing awareness of the importance of cro)>
survexs. Nevertheless, greater atteiuion need to I>e paid to study the over-
all efiect of varying practices followed for obtaining the yield estimates.
In this connection, it will be worthwhile to subject the data of the two
scries to a critical examination, on the lines indicated in Appendix 10.

the

31 In the view of the Committee, it is important that all {K)ssible

measures should be taken to improve the quality and tifneliues of oflicial
series of crop statistics, as no other series can ever completely replace
the official series. Apart from careful scrutiny of the pr(x:edures of compila-
tion and estimation, and securing as far as p(>ssible imiformity in
concepts and definitions for intcr-State comparability, it is necessary to
provide for a fairly intensive supen”isory clieck over the primary field
work in regard to both area and yield estimates. The normal depart-
mental supervision should be strengthened for this purpose. In order to
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ensure objectivity, it should be supplemented by supervision based on a
probal)ility sampling, both of field enumerntion and compilation proce-
dures, with the help of higher levels of departmental staff (at least at two
levds higher than the level of the primary agency). Such supervision will
provide the necessary authority for taking corrective measure as well as
provide a quality check, lliere should l)e a concurrent sample check by a
Central agency on a sufficiently large scale to provide estimates of crop area
and production at the State and all-India levels for administrative and
jx>licy requirements of Government of India.

8.2 Members of the Committee except the representatives from the

LSl consider that (mce the above pro|)osal is accepted and implemented,
there will be no need for continuing the present NSS series of crop esti-
mates. The NSS staff which have considerable experience of sample
surveys in the field of land utilisation and crop cutting could as well be
utilised for the Central sample check. Until the sample check is established,
the NSS series may continue during the transitional period which should
be kept to the minimum.

1 Sd/- S. R. Sen—Chairman.
9 sd/- K. R. Nair

3. Sd/. D. B. Labhiii

4. Sd/- S. P. Pande

5. Sd/. G. R. Seth*

6. Sd/- J- S. Sarma

7. Sd/- M. N. Murthy

8. Sd/- V. R. Rao

New Delhi,
\2th August, 1967.

tDr. Seth feels that “the persent NSS aeries should immediately be discontinued. However,
until a central agency is established to carry out the proposed sample check scheme aarecom-
mended in para 3+1, NSS may be temporarily made responsible for implementing that scheme”

(32)
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T able 3.1— Officiai estimates of gross area under some major

year
@)

1957-58
1958-59
1959-60
1960-61
1961-62
1962-63
1963.64

Madhya Pradesh

wheat
)
7,023,977*
7,753,349*

8,788,0()5t
8,887,794f

crops in

(in werm)

jowar

©)
5, (rtk», 34(i*
5,057,4/>6t
4,769,803t
5,569,4178
5.15r>,6768
5,450,4638
5,259,7448

tconsists of not area under wheat obtained from pure wheat and wheat mixture -f gram area

under wheat-graiu mixture.
jojasists of net area under wheat obtained from pure wheat and wheat mixture

mider wheat-gram mixture4-linseed area tuider wheat>liiweed mixture.
loonsists of net area under jowar obtained from pure jowar mixture-Hur area under jowar

mixture.

foonaisti of net area under jowar obtained from pure jowar and jowar mixture - tur area
under jowar-tur mixture f-mung area under jowar-mung mixture.
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JABLK #2  (>Du'ial t'stiinatts of ~ross area under sojne major crops in

Punjab
(in acres]
year whejit* jowarf bajrat barley§ maizell
®) ©) ©) @ © (6)
ii»:»7-5s 41>T(MBTS 725,922 2,890,688 ~ 1,121,694 1,158,373
7,017,763 760,773 2,450,329 997,131 1.240,652

191940 «,724,42fi 696,027 2,193,682 914,842 1,325,060
i*)do-ni 11,47C4f1<» 703,444 2,366,317 802,157 1,351,904
/991-02 6,750, KWy 776,079 2,192,488 883,371 1,314,598

of n«t area under wheat obtaine<I from pure wheat and wheat mixtures4-gram area
under wheat-“rarn mixture-f"gram area and barley area under wheat gram-baricv
mixture f-gram area andxarshafaroa under gram sar«haf-wheat mixture-1-RarHhRf art>a
under wheai-Har-"haf mixture *barley area under barley-wheat mixture.

foonHintH of net area under jowar obtained from pure jowar and jowar mixture-j-bajra area
under jowar-bajra mixture-f >noth area, mnng area and muHh area under jowar-moth-
nmtig-ma'«<h mixture j-guara area under jowar-guara mixture.

tnoaHiHts of nob area ujirler bajra obtained from pure bajra and bajra mixtures f jowar area
under bajra-jowar mixture+mo”i area, mung area and ma«h area imder bajra moth-
mung-manh mixture+emoth area and mimg area under bajra-moth*mung mixtiu”-f-
maKh rarea under bajra-manh mixture.

&eraStH of net area under barley c»btained from pure barley and barley mixture-fwheat
area, gram area and manararea under barley-wheat-gram maasar mixture-fgram area
under gram-barley mixture f mansar area und(T barley mftssar mixture4-wheat nreu
under bariev-wneat mixture.

ljcon<iist« of net area under maize obtained from pure maize and maize-mixtureB-I-m&t'b
area imder maize-maBh mixture.
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I IME i.1—Instances of (}j)jositi‘ Irrnds in annual c/iangrs in the NSS and
official estimates of area

year

@)

1961-62

1963-64

1962-63

1964-6/5

1962-03

1064-65

1960-61

1965-66

1958-59

(All-India)

change from preilceding year

NSS (gross)

extent %

) ©)
—6,929 —2*47
—4,769 —1*90

—11,957 -~11-56

—2,411 —2-61

—>332 —IMO

+3,668 +8-75

—2,762  —4-32

+1,332 +2-61

—4,005 -9-67

official (n
extent

(4)

et)
%

-(S)

total 7 Hreatfi "

+ 2,614

+644

rice
+ 593

+ 1,834

ufhtat
-f215

—89

jntoar
-f1.742

—1,870

bajra
+640

+1-21

+0-30

+0-69

+2*08

+004

-0-27

4-3*98

.001L

+ 2-32

(090 »creH)

weather conditions as per Statie
soaaon and crop reports and crop
forecasts

©)

More regions had normnl rainfall
in all the four seasons in 11H5I-62
compared to 1960-61.

More regions ha™M normal rainfall
in all the four seasons in 1963-64
compared to 1962-63.

Comparatively better seasonal condi-
tions at the time of sowing.

The increane was accounted for mainly
by West Bengal, Uttar Pradesh.
Assam and Ik~hya Pradesh and
was attributed to favourable wea-
ther. In oomparison to 1963*64.
more rogioxis in the country had
normal or above normal rainfall
during the sowing period of the
crop. 51

The inoreaae was contributed by
Maharashtra, Punjab, Bihar and
Qujarat.  The preceding year wa«
oharaoteriaed by exoessive rainfall
in a number of Stateft. The current
ye&r had normal rainfall in mor»
States  particularly  during th«
monsoon months.

The weather conditions were normal
during the sowing period.

Increase in Madhya Pradesh, Mahara-
shtra and Punjab as a result of
favourable weather conditions at
the time of sowing.

Decline in all the major jowar growinR
States due to lack of rain at the
time of sowing.

Increase was shared matnly by
Rajasthan. Bombay, Punjab and
Andhra Pradosh generally due to
favourable weather oon<iitions at
the time of sowing.
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i A —Ifistanccs of opposite trends in atinnal changes in the NSS and
official estimates of area—contd.

(AU-India)
(000 acres)
ukhii®afrom precVMing year woather oondition» ae per State
P season and orjp reports and ornp
year NSS (gm8H) official (not) forecasts
t A
( extent % extent %
1) ) ©) @) © ©)
bajra
i0>9-00 +3457 +9 24 —1812 —6-42 .is a reeult of nnfayonrable soason
at the time of sowing, acreage
under the crop sbow” decrease
in Bombay State, Punjab and
Kajasthan.
1960 «1 ~ —1555  —3-80 + 1913  + 7-24 Increase mainly in Rajasthan, Punjab,

I"dhya Pradesh and Maharashtra
owing to favourable weather condi-
tions at the time of sowing.

1965-66  -f2.149 +6-32 —763  —2-54 The decline was attributed to late
and inadequate rain at the sowing
time of the crop.

maizt

1961-62 —208 -1*37 +247 +2-27 Increase generally due to favourable
weather conditions at the time
of fiowing in almost all the major
maize growing States.

1962-63 —953 —6*38 +247 +2-22 Increase was accounted for mainly
by major Punjab, Jammu and
Kashmir, Rajasthan and Bihar
which had farourable weather condi*
tions at the time of sowing.

1964.65 —565 —4-IG + 84 +0*74 Increase was accounted for mainly
by Uttar Pradesh, Rajasthan and
Gujarat and was attributed to
farourable climatic conditions at
the time of sowing.

ragi

1060-61 +653 +9-73 —7 —O il Decrease was attributed to late and
insuflfioiont rainfall at the time of
sowing in Andhra Pradesh and
unfavourable weather conditions in
other States, vtz., Gujarat, Maha-
rashtra .na Mysore.

1964.65 —b561 —7-84 +91 1.53 Increase was aooonnted for mainly
by Uttar Pradesh and Bihar and
WAS attributed to favourable
weather conditions at the time of
sowing.

1965.66 +190 —691 —9-81 Decline in area under ragi was
accounted for mainly by Mysore,
Andhra Pradesh and Uttar Pradesh
and was attributed to lack of
sufficient rain at the time of sowing.



07

r.Mii.E 4.1(a)—Instances of opffositr trends in (innunl chancres in the NSS
and oflicial estimates of area for jtartieular Stales and erops

(C8oK:vis(s)
change from preceding year weather couditionn m per State
year [ B — n - A season and crop reports and crop
NSS (gross) official (net) forecast*
oxtent % OXlout %
(1) 2) ©) (4) ©) «
Andhra Pradesh—joimr

1965-00 1570 +23-11  —6,777 —10-98 There was inadequate rainfall at the

sowing time of the crop.
Bihar—rnaizt

1001-02 —1,031 —28-70 +36 +1-76 The weather conditions at the time
of sowing of the crop were favour-
able.

1905-06 f250  + 13-17 —7 —0-38 Weather conditions during the sowing
period of maizo in 196566 were not
better than those prevailing during
1964-05.

Mahfirashtra—jowar

1904-05 +2921 + 18-09 106 —~0.71 Weather eonditions at sowing time
during this and the preceding
year were more or less similar.

Mysore—ragi

19(>4*05 —340 —10-00 +22 +0-92  Weather Conditions prevailing during
the current and the preceding ye*r
were similar.

Rajasthan—bajra

1962-63 4-916  +9-52 —666 ~ —6*22 There was inadequate and unevenly
distributed rainfall at the tin)»
of sowing.

1966-66  +2,319  + 19-97 —118 -~-94  There wae inadequate rain ai

time of towing.
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I \ivi K LIi__hinitoficrs of (tppositr Ircfids in annudl changes in IThc NSS and
oflicial (‘sliinalfs of prodia lion
(AU-India)
(000 tonf)
ohftiige from preceding year weather conditiona as per State
year v — season and crop reports and crop
NH8 official foreoastB
extent %  extent g
(ly ) @) (6) ®
total 7 cereah
19%)|-t52 7020 —8.42  +1,472 -f-2°22  More regions had normal rainfall in
all the seasons in 19«I-ft2 compared
to 1960-61.
1063*64 329 —0-45  +2974  -f4-64 More regions had normal rainfall

in all the Reasons in 1063*("™4 com-
pared to 1962-63,

whmt

—183 -1-17  +1,05S +9-77 More regions in the country had
normal rainfall during . October-
December and March-May in 1961*62
than in 1900-61. The monsoon
rainfall during June-September was
alio more favourable in 1961-62
than in 1960-61.

Yajra

1961-62 +356 +11 02 Due to generally favourable weather
conditions for the growth of the crop
during the current year, the produc-
tion increased.

1963-64 + 197 +5-23 -166 1407 The decrease in production had beeu
reported mainly by Rajasthan,
Maharashtra and Uttar Pradesh,
In Rajasthan and Maharashtra,
it was attributed to deficient rains
and in Uttar Pradesh to damage
caused by flood, drought etc.

} +302 +7-19 —848 —19*23 Inadequate rains at the time of the
1965-66 growth of the crop.

wane

1960*61 —440 —6"32 +7 017 Favourable climatic conditions during
the periofl of growth of the crttp
especially in Madhya I'radesh,
Gujarat, Rajasthan and  Andhra
Pradesh, resulted in increase in the
production.

1961-63 _488 —7-48 +228+3n@®ase was partly due to increase

in area under the crop and partly
dae to the favourable weathar
conditions for the growth of the
crop.
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laiu.k 1.2— Instunrrs of o/fffosltc trends in anntial chnugcs in the XSS and

year

(M

19H4-6r>

1961-62

1963.64

1904-65

1961-62

olfidal estimates of production—(ontd.

(All-Trulia)
(000 torke)
ohaiijfe fr »ra preceding year Woeather oo-iditioiip as per IStat<<
Hcason and crop reports and crop

NS8 ofltoial forecapt«
-—K f A
extent extent 90
@ (©) (4) (6)
maize
—> _"1-13 +103 +2-30 Favourable weather conditions during

the period of growth of the crop in
most States.

ragi

—33 —1-42 +189 Favourable seaeonal conditions in

ragi growing States.

+10-45

—iH -.3-63 +70 +3-76 Favourable seasonal conditions for
the growth of the crop particunrly

in Bihar.

+ 113 +607 —63 —3-26  Decline in Mysore &d  Andhra
Pradesh due to excessive rainfall
during the growth period of the

crop.
barley

—769 -16-75 +320 +11-75 Increase was reported by almoB
all the major barley growing
States as a result of favourable
seasonal  conditions both during
the sowing and grow ingjperiods of

the crop.
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/Lstances of opposite trends in annual changes in the NSS
and oUicial estimates of production for particular States
and crops.

change from preceding year
N

NSS
A

[M\Ki, K
year r-
extent
(1 )
1965.06 4-037
IOC1-62 —70
1062-63 —60
1063-64 —67
1961-62 —4ia
1962-63 4%206
19AN-66 4-72

%
©)

-fl10-63

—4*89

—4-41

—34*66

4-26-U

4-9°59

official
n m 11

extent %

O ©)

(000 tons)

weather conditions as per State

—» season and crop reports and crop

forecasts

(6)

Arulhra rradenh’—owar

—143 12*04
BiJiar—imize
4*17 4-2-10
4-46 5-58
+8 4-0%92

Rajaaihan—hajra

Inadequate rains at the  sowing
time and prolonged drought during
the growth period of the crop resul-
ted in fall in production.

Increase in production was partly
attributed to increase in acreage
and partly to favourable weather
conditions during the period of
growth especially in Patna, Shaha-
bad, Champaran, Muzuffarpur and
I"harbhanga districts.

Increase was partlyjattributedi to
increase in acreage and partly to
the favourable weather conditions
during the growth_Jperiod of the
crop.

Favourable weather cotiditiont® for
tlie growth of tiie crop lod to
Mlight incroaHe.

-1-335  4“46»40 Weather and crop conditionK [pre-

vailing dtirin® 1061-02 were reported”
to be much better than those in
1960-61.

—115 —10*89 Decrease wasdue to shrinkage in

the acreage.

—334 -26*70 Deiirease was partly attribut<xl to

shrinkago in area und partly due

to inad( quate rain during the growth
period of the crop.
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TABLfc 4.3—hisl(unccs of larfTf annual cliangrs in thr same direclion Iti the
estimates of area.

(All-Tudia)

vear

)

1958.50

1959-60

10(i2-6:?

1958-69

1959-60

1965-66

1055.5<»

1961-02

NSS and olJicial

uliaiigo from tlie prooodiiig year

NSS (gross)
*
extent %
() €
+25,424 10-80
+19,178 +7-41
—22.990 -8-41
49,460 + 12-25
+6,786  + 17-31
--4806 _10.84
+10,7(>8 +21-58
—6,891 —11-30

oflioial (net)
A
extent %
@) iry)
total 7 Ccfeah
+7,0(52 3'92
+1,352 +0-64
—1,887 --0-87
rice
+2,160 + 2*71
wheat.
+1,885 +6-05
—1,036 —4-92
+l,«<»4 +3-75
—403 —0-89

(000 acres)

weather conditions LB jkt State
Heodon and <r<jp reporlH and crop
forecasts

@

The crops had to l'ecover from the
adverse effect of severe wide g))read
drought in the prei.*eding year; and
sharp rise wa« improbable.

AVeather oonditionn wt"re not Ix*t(er
than in the pre<K)ding year, as
lesser number of regions had
normal rain fall and larger number of
regions had deficit rainfall.

Weather conditions were more or
less similar and large variation wa«
not exi>ected.

ITie crops had to recover from the
arlverse effect of severe widespread
drought in the pret*eding year; and
sharp rise was improbable.

Large decreason in Punjab and jHmiiiu
and Kashmir duo to julverse weather
<y>nditicas offset increase in Boin
other wheat growing 8tat«s.

Favourable  weather during the
sowing season and Habi (>ampaign
in Uttar Pradesn, Gujarat and
Bihar offnet considerable decline
in other wheat growing States.

I>ocivate in An<lhra Pradesh and
Maclhya I*rHdc»h as a n”sult of ad-
verts HeaMmal conditiont* at the
sowing time offset the increases ia
the other major jowar growing
Stat<es.

The weather at the sowing time
was favourable in half of th« jowar
~o\ii}ig 8tat<H and unfavourable
in the other half; and theroibre,
much variatiim was oximclol
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T able 1.3—Instmices of large annual changes in the same direction in the
SSS and official estimates of area—contd.

year

()

11)61.62

DS

1965-66

1958-59

1%]1-62

1958-59

(All-India)

change from the preo'*ding yoar

N8S (gross)m

extent

@

—7,104

+3,:W2

+1.943

+1,427

—702

+ 2,439

%
©)

—18*06

+30-4,5

+U-05

+25*37

—9-53

+ 21-75

oflScial (net)

extent 0
4

bajra

AP i

imize

4-45 -f-4*55
+ 161 +1*41

ragi

+307 +5-14

—10 —0'10
barley
+ 600 + 7*91

AN

(000 aorof.)

weather conditions as per State
season and crop reports and crop
fDrecaetH

&

The efTent of adverse weather condi-
tions in Gujarat, Pimjab, Rajas-
than and Uttar Pradesh was almost
offset hy favourable seasonal condi-
tions in Andhra Pradesh and Maha-
rashtra.

Sharp retsovery frotn the adverse
effect of dr<»ught in 1957-58 was
difficult.

Large increase in the drought effect-
%db ear of 1<)6j-60 looks impro-
able.

yharj) recovery from the adverse
effect of drought in 1957-58 wtis

diffivjult.

Half of the States had adverse
wecatlior conditions and the otner
half had favourable conditions at
the time of sowing.

Sharp rec-overy from the adverse
effect of <lrought in 1957-58 was
difficult.
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TAnMK: '1.8(a)— Instances of large afinual changes in the same direction in
the NSS and official estimales of area for particular Stales

veHf

0

1961-02

I'm5-60

1904-65

1961-02

1963-04

1961-62

1062.63

a)id crops.

change frora proctxliiig year
« —_—

NSH (groHs) official (not)
_))-
extent 9  oxtont o
) ®3) @ ©
Andhra Pmdfsh—rice
-f2,107 +20-75 +1,067 +14*58
—117 -1-23 —790 -9-31
Bihar—maize
—883 —30-99 —190 -9-35
M aharoishlra—joumr
733 -14-53 -321 —2-07
Mysore—ragi
+ 774  +29-50 + 04 +2-74
Hujfisthan—bnjra
4578 —32-25 -412 —3-08
UUar Pradeeh—wheat
—1,722 —10-32 —150 -1*48

(000 acres)

weather (XinditioiiM as per IState
«gawpn and crop reports and crop
forcHjaHts

«

Weather oonditionfi at sowing time
were more favourable in 1901-02
ihan in 1900-01, but not so marked
by favourable as to warrant &very
at«ep rise in area.

1905-00 being a verv* bad year as
compared to 19W-05, unfavourable
weather conditions prevailed during
(he sowing period. This resuUe<l
in considerable decline in the
acreage.

Weather conditions prevailing during
1904-65 were not so adverse as to
cause steep decline in aereage.

lioth favourable and luifavtiurable
weather conditions prevaiUnl inter-
mittently during the «owing jwriod
and no large fluctuation in  area
was warranted.

Weather conditions prevailing during
1963-04 were sligbtly better than
that during 1902*63 and improved the
cTGp conditions to some extent.

Ilie weather conditions prevailing
during 1901-02 at the time of sowing
of the crop were adverse to some
extent.

Weather oonditions at the time of
sowing slightly unfavourable;
no wide fluctuation wa« exj"ecled.
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TAllrt 44 Instances of large annual changes in the same direction in the

year

@

1«<58.r"9

[1»58.r)9

19636

1060-61

NSS and o[/tcial eslimales of production.

(All-India)
(KO tons)

ohttugo from prtii®ing year weather ooiuliti(»n8 as per State

NS8
J—.

extent

@

4 1,743

-£2590
—738

-1,161

j-239

-1-1,052
-1-41

—499

+ 301

+ 859

+14-50

—6-60

—20-58

+0-03

31-37
+0-04

—8-12

+8-93

+23-40

HeaHon and crop reports and crop
official forecasts

extent %
@ © (f)

wheat

-f36G + 3*74 Explained I>y difference in extents of
increases in area in the two series.

jotmr
+ 391 +4-00 Explained by area increasen.

—2,221  —23-15 Increase in area according to KfSS
series but decrease in area according
to official series further widened the
gap. Further, the effect of prolong-
ed drought during the growing
period of the crop was reflected in
the official estimates,

hdjra

—207 —~0-02 Regions having normal rainfall during
June-September  and October-
December were not less in 1960-01
than in 1959-60; and sharp decline
was not explained.

+709  +19-29 Explained by area increases and more
favourable weather conditions during
the period of groMth of the crop.

matze
+308 t-9-93 Explained by area incrensos.

+001 + 17-03 Favourable cUmHIli<- cori<iitions during
the growtJi ]>eriod of the crop in Uttar
Pradesh, Punjab and Bihar and
Kharif (Campaign in Uttar Pradesh
led to large increase.

25 —0-55 Adverse weather conditions in one
set of States were generally counter-
balauced by favourable weather con-
ditions in another set of States and
largo variation was not explained.

I>arUy

+23 +0-87 Increases in Uaja“lhan niul Utfar
Pradesh as a result of favourable
climatic conditions was offset by
decreases in Bihar, Madbyti Prades'b

and Punjab due to drought condi-
tions.

+100 +3-74 There being no difference in the number
of regions having normal rainfall
in ()ctol)er-leceinl>or and sul>se(Juent
seaRoiw in 1Y(M>01, and 1959.th),
much variation was not expeotwl.
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T abte 4.4(a)— Instances of large annual changes m me same atreciton in
the NSS and official estimates of production for particular

States and crops,

(000 lcti9)
change fh>m preceding year weather oonditloiM as per State
- ] seacton and orop report« and crop

vear NSS official forecast™
extent % extent %
@ @) €) 4) ©) («)
Andhra Pradesh—ir*
1965 66 —165  —3*12 _716 —14-87 1965-66 wafl very bad year character

ised with prolonged drought causing
a sharp decline in both area and
production.

Bihar—tnaize

1964-65 —663 —b3-77 —804 —34-58 The weather conditions during 1964-
65 were very adverse both during
the sowing and growth periods ofthe

crop.

1965*66 4-246  4-43*16 4-92  4-16-00 Better weather conditions prevailed
(luring the growth period of this
crop In 1965*66 in oomparison to
1964-65, but the difference in
weather condition was not so marked
anto warrant a phenomenal increase.

Maharaahtra—jowar

1962-63 + 1,039 4-33 04 4-299 4*10*24 Favourable weather conditions sti-
mulated the growth of the crop, but
not so markedly as to cause spec-
tacular increase.

1963-64 —350 —8-36 —49 —1-52  Weathm* conditions prevailing during
1963-64 had more or loss similar to
those prevailing in 1962-63.

1904-66 4-1,049  4-27*%3() 4-79 4-2-49 While the weather conditions were
favourable, rabi jowar was affected
by inadequate rain during the growth
period.

L J(D)102PC—7 7«
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Ari'FNnix 1—A brief note on the sample dtsigfi and estimation procedure
followed in the NSS crop suweys during the \“"th to 20th
rounds (1957-58 to 19(i5-()(>).

1. Design

11 The .sample design for the land utilisation survey was stratified
Iwo stajje one with provisioti ff>r 2 or more independent interpeneiratinj®
(net work of) sub samples. Villages were chosen as the first stage units and
clusters of plots, the second stage units. For crop-cutting experiments, a
four stage cesign was followed, with villages, clusters of plots, fields grow-
ing specified crops, and circular cuts of radius 4 feet as the successive stages
of sampling units.

1.2 Allocation of sample villages—In 1957*58, the total number of
sample villages were first allotted to different states on the basis of the
strength of available investigating staff. The allotted number of villages in
a state were then distributed to the districts on a joint consideration of
intensity of cultivation and geographical area of the districts. From 14th
round (1958-59) onwards, the crop survey and sociacoonomic enquiries
were conducted in an integrated manner in the same set of sample villages.
In 1958*59 & 1959-fiO (i.e. 14th & 15th rounds) for the purposes of the allo-
cation, additional factors, viz., the rural population, geographical area,
crop acreages and number of persons engaged in household enterprises were
also considered. From 1960-61 to 1963-64, area under food crops was con-
sidered and from 1964 65 onwards, the area under cereal crops (instead of
area under food crcms) was considered besides rural population and strength
of investigating staff. The samples allotted to a state were further distribut-
ed to the regions in that state in proportion to the rural population of the
regions in 1960-61 and 1961-62 and in proportion to the total size (related
to population) of the regions from 1962-63 onwards.

1.3 Stratification—In 1957-58, districts or groups of adjoining districtt
formed the strata.

1.3.1 Since 1958-59 onwards, strata were formed by grouping contigu-
ous tehsils so that the populations of all strata within a state were more or
less equal and the same number of sample villages was selected from each
stratum for « round. In 1958-59 strata were formed by grouping contij*oui
tehsils which were homogeneous with respect to population density, altitude
above sea-level and food crops so that strata populations were approximate-
ly equal.

1.3.2 For the vears 1960-61 & 1961-62, the total sample size allotted to
a state was further disiributed to the different agricultural regions in pro*
portion to their rural populations, the agricultural regions being formed
by grouping contiguous districts (of a state) having similar cropping pattern
and |K)pulation density. Contiguous tehsils within a region homoa”eneous
with respect to population density were grouped together to form strata
so that population of each stratum in a state was more or less same.



92

1.5.4 Fioin to cxMUiguous tehsils or parts of contiguous
ithNils homogfueous with regard to certain criteria fornu'd the strata. "l he
criteria for liomogenity were similar population density, crop pattern and
good (onuuunication facilities among the tehsils in a stratum. During these
\ears strata In a state were formed in such a mainier as to make the sum of
the sizes of the villages in each stiatum equal. The si/e of a village was de
hned as the census jK>pulation of the village rounded off to the next highei
iuulti{>le of I, (K)() for the years 19>2-(Ki and 1945-()1 while for 1064 (15 and

it was taken as ratio (rounded oil to the integer) of the village
j:)opulation to the average }x>pulation of villages in the population class
—9P9 of that State.

1.4 IrUrrpcfit'trating net-xcork oj sub-samples (IPNS)}—In the NSS, the
samples were selected in the form of seveial independent sub samples select-
ed in an identical manner. 'l he investigators were grouped into 2 parties in
all the rounds except in the 17th round where there were three parties. I'he
work of one or moie sub samples was allotted to a distinct parly of investi-
gators. 'L he number of sub-samples for land utilisation as w'ell as for crop
cutting was tw'o for each of the years 1957-58 to 1960-61 and 1962-63 and
three for 1961-62. From 19655(>4 onwards, there were four snb-samples for
latid utilisatif)n survey, and crop-cutting experiments were carried out in
half the number of villages of each of the sub sample 1 and 2

1.5 Sekdlion of villages—In 1957-58, villages were selected with pro-
bability proportional to geographical area with replacement. From 1958-59
to 1961-62, villages were selected systematically with equal probability
while from 1962-63 onwards, they were selected with prol)ability propor-
tional to village size, the size being defined as the village population round-
ed off to the next higher multiple of 1,000 for 1962-63 k 1963-64 and as the
ratio of the village population to the average population of a village in the
|>opulation class 0—499 of the state for 1964 65 and 1965-66. It may be
mentioned that the same set of villages were surveyed during 1958-59 and

1959-60 and 50 per cent of samples were kept common between 1964-65 and
1965-66.

1.6 Sf'ifcticyn of sample plots in villages—From 1957-58 onwards, clus-
ters of plots were selected systematically with equal probability. 8 clusters
of 10 pots each were selected per village in 1957-58. From 1958-59 to
1960 61, 6 clusters of 10 plots each per village Were selected. From 1961-62
(xiwards, in villages selected for crop cutting, 6 clusters of 10 plots each
|>er village were selected. In villages chosen for land utilisation without
cro[>cutting. 8 clusters of 5 plots per village were selected in 1961-62 while
in the subsequent years this had been reduced to 4 clusters of 5 plots each.
'The same set of plots were surveyed in each of the seasons. Till 1961-62,

the survey for s.ummer season was not planned in the NSS. From 1962 63
onwards, summer season was also covered.

Selfrtion of fields for rrofy-cntting— Out of the plots selected for
land utilisation those plots growing the specified cereal crops (rice, jowar.
bajia. ragi, mai/e. wheat and barley) of each season formed the frame for
stie<iion. the numlIK'r of fuldN scleited for cro|>-cutting w'as five [>er season
per village in 1957 58. From 1958-59 onwards 6 hcflds per season were select
‘d loi (rop(uttii)g in each village. In 19;)7-58, the fields for crop-cutting
foi a Hcason were selec ted from all the plots (growing the specified crops
m that season) witli probabilitv proponional to total allocated area under
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it* spetilicd (n)}>s oi thal season and with replaccmtnl. In 11)5859, ihc
s:linplc fields were selected systematically with )r()l);il)iliiy j>ro[x)itic>nal to
allocated area inider the (top all* i arranging; the plots growing the spcti
iied cereal crops in a specified orde r. From 1959-<x) to I"Kii ()2, that 6 sample
fields were alknated to the different crojys in proiM)iiion to the gross a.ea
under each so that at least one field would be allocated to each (Top. 1 he
allotted number of fields for a crop were selected systematically from fiJd
j»iowing the crop with probability proportional to gross area. Upto 1959-60,
in a selected field, one experiment per order of selection was conducted on
a ciop. But from 19()0-t)l onwards, in fields growing jowar, bajra, maize,
wheat mixed and barley mixed, two sample cuts per order of selection were
conducted. From 190I-0li onwards in fields growing ragi also, two sample
cuts per order of selection were conducted. But from 19()2 GS onwards, no
allcxation of samj>le fields was done to different crops. 1he sample fields
were selected fnmi all the fields growing the specified crops systematically
with probability proportional to the crop area after arranging the fields in
certain specified manner.

2. Estimation procedure

2.1 Area—In 1957-58, the crop area at village was estimated on the
basis of total number of {>lots in the village and the crop area in all the
sample plots of the village. The stratum estimate of area was obtained by
multiplying the village estimates by the inverse probability of selection of
the respective villages. From 1958-59 to 1961-62, strata were grouped into
two types—those belonging to hilly areas and the rest (i.e. not hilly). For
the strata in hilly areas, stratum estimates of crop acreages were obtained
based on the total numl>er of plots in the village and the total number of
villages in the stratum. In case of other strata, an estimate of proportion
of crop area for the stratum was obtained by weighting the village estimate
of proportion by the geographical area of the village, the village estimate
of proportion being the ratio of the crop area in all the sample plots to the
total geographical area of the sample plots. The stratum estimate of crop
acreage was obtained by multiplying the stratum geographical area and the
estimated proportion o( crop area in the stratum. From 1962-63, onwards,
the procedure of estimation for nil the strata were similar to the one fol-
lowed in 1957-58.

2.2 Production—In 1957-58, an estimate of production on the basis of
villages selected for crop-cutting was obtained first at stratum level by in-
flating the village pnxiuction estimates using inverse probabilities as
weights. ITie village production r™timate was obtained by multiplying the
xnllage <?stimate of allocated area under the crop and the corresponding
mean yield of all cuts on the crop in the village. The stratum production
was finally obtained by using the yield rate from the estimates of produc-
tion and allocated area from the crop-cutting villages and the estimate of
allocated area based on all the villages.

2.2.1 F'rom 1958-59 onwards, estimate of production was obtained
separately for the pure crop and the crop grown in mixture. The mean
gross vield rate of crop w'as obtainetl separately for pure crop and mixed
crop for each stnitum. The production estimate of the crop in each of the
two categories was obtained by multiplying the g”oss area and thr cones-
I>onding gross yield rate of crop “unweighted). T”pto 1960 61 the fstimafe
for all sub-samples combined was obtained in the same manner as rhat for
each sub-sample. But from 1961-62 onwards, the estimate for the combined
sampU- was taken as the mean of (he sub-sample estimates.



Ai*i*hiMbix 2— Design and estimation procedure generally followed in tht
official series of crop estimation suweys,

(Source: Dte. of NSS)

1 Flan of sampling and experimental procedure— Fhe plan of sampl-
ing adopted in tlit crop estiniatioti surveys in various Stales is one of strati-
fied multistage random sampling with tehsils/revenue inspector circles/sub-
divisions as strata (containing about 100 to 300 villages), a village as primary
unit of sampling, a field growing the specified crop (pure or in mixture with
other crops) as the secondary unit of sampling and a plot as the ultimate
unit of sampling. I'he general plot size is 10m x 5m. The actual experi-
ment consists of rarefully marking at harvest time an experimental plot of
specified si/e in the sample field and harvesting, threshing, and weighing
the pHHIuce within it. The pr(Kluce so weighed is in terms of grain in the
case of paddy, wheat, gram, ragi, etc.,, and in tenns of cobs in the case ol
jowar, bajra and maize, threshing being done after a fortnight of harvest-
ing. Experiments are also conducted in a sub-sample to ascertain the loss
due to driage. For this purpose, the cob grains from the experimental plots
are required to be stored, exposed to the sun for about tw'o w”eks and dry
weight recorded (in the case of jowar, bajra and maize, the dried cobs are
threshed and grain separated for weighment) when the weight of the pro
duce becomes constant.

The field work of the survey is entrusted to the staff of department ol
revenue (and agriculture) under the control of the respective State depart-
ments.

2. Method of estimation of yield rate and production—Tabulation of
the data is carried out in each State in the office of the State statistician
responsible for directing the work of the crop-cutting experiments. For each
siratum. a simple arithmetic mean of the net yield of sample plots is ob
tained. For this, the plot yields from the mixed sown fields are divided by
the corresponding eye-estimates of the proportion of area under the crop
in the fiela and added to the yields of all the plots sown with the pure crop
to obtain an estimate of the stratum average. The district average is obtain-
ed by weighting the stratum average in proportion to the net area under
the crop in different strata. The state average is obtained by combining the
(listrict averages in proportion to the net area under the crop in the dis-
tricts. I'he averages arc corrected for driage, the estimates of which arc
obtained from the results of driage experiments.

'Fhe alxne is the method of estimation followed in general though in
soiiir States, it is somewhat different. Thus in Uttar Pradesh, strata averages
are of>iained separately for the pure and mixed categories of crops (with-
out dividing the actual plot yields of the fields sown with mixtures by the
('w estimates of the proportionate area under the crop) and these are multi-
pii<il bv the rorrcs|K>nding gross areas (under the pure and different cate-
j~orics of mixed crops) added up and then divided by the estimated net area
under the crop to give the district estimate of the net average yield. Netting
of .irf-js at district/State level is done bv the Slate land records departments
nn llie basis of ratios regarded as established in practice.

=~
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No forrmila of DKxlcralion or acljiislnient is applied (o Slate yield rate
or prmluclion obtained on the basis of above calculations cxccpt that a
rahu tion of about 2 to 3 per ccnt is made on account of area under bund
for estimates of rice in many States.

3. Estimate of production—Estimate of protluction (metric tonnes) of
a given crop in a district is given by

ni - mij
t "y N (xijk/pijk)
d X 0002 > A 1 TTk=I
H
i=J =

>niij
I |
where xiju -plot yield in grams (plot size 10m x 5m) of the crop in
the k th field of j th village in the ith stratum,

Vijk “ the pro|)or(ion of area under the experimental crop in
the corresponding field in the case of mixed sown crop,

niij "number of sample fields in the jth \illage of the i (h
stratum,

rit. =number of sample villages in the ith stratum,

Ai -net area under the cro}> in ith sJratum (equal to arr.i
under the pure crop )lus area under the crop as apjxir-
tioned from the held sown with the crop in mixture
with other crops, ap|x)rtionment being carried out at
the field level in some states and at district level in
others, on the ljasis of eye estimate and conventional
ratios res|Xfctively),

.0002~conveisi<m factor to obtain outturn id metric tonnes.
d = the driage factor,

t=mnnber of strata in district (a telisil generally being a
stratum).

rhis is the general expression for the outturn of a crop in a Stale
covering mixture crops also, the value of pyj* being | in case the crop is

sown pure. For mixture crojxs, the })roportion of ai«i under the eX}>cri
mental crop (py* is estimated by the field staff from the sample field b\

eye appraisal.

The diiage factois are applied to the estimates of green vield geiu>j;;iih
It the distri<t/State level. The green weight is ihe weight of ihe”p”ain
obtained after threshing the pKxluce (weight of the tobs in the>"f;ise o
jowar, bajra and mai/e) cm the harvesting da\\ 1 he allowanci foV driage is
determined on the I>asis of a suf)-sample of plots and is estimarcnl fiom ihe
results of ihe reweightment of ihe sample vields afler alK)ul a fortnight. In
(he case of jowar. bajra and mai/e, howe ver, ihe c<sbs an ihiesIKMd afui the\
beccmie dry to ol)tain the giain and the latio of the weight of tht grain lo
the weight of green coin is taken as the driage factor.



A fpendix 3—Design of non-NSS crojf cstinialion surveys in Kerala, Orissa
and n Bengal

(Source: IHe. of NSS)
1 Kerala

11 Ihf design adopted for crop estimation surveys in Kerala is one
ol stratified multi-stage sampling with talukas as strata, villages as primary
unit for sample and field as secondary units with a square plot of size
16~ X 16J' as ultimate unit. Till 19r)8-51), villages were allocated to cadi
taluka roughly in projx>rtion to the extent of paddy cidtivation. Villages

were selected by simple random and from eacli village 5 fields were select-
ed.

12 From 1958-59, the method of location of villages among talukas
and the procedure for selection of fields have l)een revised. The number of
villages allotted to each taluka is ti and a sysiematic sample of 5 |)addy fields
is chosen from each sam >le village. If a field has more than one bunded
portion (Random), one of the bunded portions is selected whith probability
[Droportion to area.

ILH These have also undergone slight revisions since 19G4-65. Six vil
lages arc selected in each taluka with probability y)roportion to si/e, sile
being deimed by the extent of wet land area. In each village, fields grow-
ing the crop are selected.

14 The si/le of the ultimate unit is 1/KiOth of an acre (IOy x UH).

15 Noniiall) a total of 1.IOO experiments are planned during cach of
.uittunn and winter seasons and af>out half the number during the summer
season.

li. Orissa

2.1 i he design adopted for crop estimation surveys in Orissa is one of
stratilied twostage random sample. The whole State is divided into number
of strata consisting of groups of contiguous |X)lice stations on the considera-
lion of the geographical area, cultivated area and geographical features.
The strata are so formed lo lie within the district concerned. From each
stratum, a sample of 20 villages is selected w'ith probability pro|X)rtion to
area ami with replac<iiient. Out of these 20 villages, a sub-sample of 10
villages is drawn up for yield estimation. In eadi selected village, (i clusters

of 10 Nurvev numbers are selected for systematic sampling with a random
Slart for lan<l utilisalion survey.

2.2 In eadi of the 10*crop-cutting tillages, 2 (or & crop-(utting ex-
jHriments are platuied for vield estimation. | ’he dusters remain common
for land utilisation survey in boili the subrounds (autumn and winter),
wht reas the plots foi cro|>-( utting expeiimenls are selected afresh during
cach season. 1he ultimate unit for crop cutting is a circle of radius V
randomly Ux.Ued in each field.

2 A total of :»(00 villages, constituting 7 per cent of the total num
brr of villages in the State, is sc'ltTted for land utilisation. Out of these, in
1,800 villagi s crop cutting experiments a; e oiganised in »r=Y0 j)lots on
autumn ri(f and 5,100 ff> winter rice.

»0
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West Bengal

I'nc following gives a biid dcsciiptioii of the design adopled foi nop
estimation surveys in West Bengal.

3.J riie idtiinatc sampling unit for land utilisation survey is a grid
of square size, with an area of 2.25 acres. Sample grids are distribute<l over
{adi policc station at a density of one per half a square mile of area to I>
surveyed. "lhese are drawn systemalitally frcmi all the |X)lice stations
arranged serially. 1he first mouza in e;tch police station from which sample
will be taken is selected at random from the list of Mouza Maps of the
particular policc station, care being taken to include the entire list ol
inouzas in a (vclic oider. For the piu}X)ses of hxating samples, cumulative
totals of mouza areas are prepared conunen( ing from the first mouza select-
ed as mentioned above.

3.2 Samples are selected ibr Uxating mou/a maj>s f)y using random co-
ordinates.

Squares reprcseruing the size of 2.25 acres are stamped on the maps
with one corner falling on the pointvchosen by the rancUmi cr>ordinates,
(he (orner to f)c chosen in an order |Mescril)ed for the purpose. All the
plots included in the s(Juare of area 2.25 acres, either wholly or pariiallv,
aie listed in a presc ribed form.

4 All samples are divided into two equal parts, designated as ‘Sub
sample A’ and ‘Sub-sample IV, the totality of all alternate grids constitut-
ing a sub*sanqg)le. Cijicis arc chosen afresh eveiv vear.

115 Kor pur]K)ses of crop cutting experiments, 90 grids are selected at
random in each police station. The primary worker will take note of the
giids and plots in regard to availability of crops for which crop culling
L*xx‘riments are to l)c carried out. Not more than one cut in respc*ct of an\
particular crop is taken in any one grid, but if more than one crop is undei
ex|X‘rimentation, as many cuts as the number of experimenial crops, arc
taken from each grid. 1he number of culs entrusted to any primary worker
is of the order of AOduring a season.

8.(i The following is the size of the ultimate cut for different crops: —

~rial crops of flic
no.
jni( . c.in iilftr aroii KM) sfj. f(. i.0. a < of b
i) fiutimm ] in fiirthor Hivido» intonv<f 2" cem
iil) wiai<'r pa<ibly . .V 4 Hv<twoly.
(iv) fdintbi crops o pliiif? |
tlu’one innti<wVil bolo™w. J
potato . , two (MitS of th« folhnvinc mij-fw ;—
™) arliar . k(@) 15 LV

() > 15



ApptNWx 1—Prittiaiy fu'ld affcncy in the olJicial series of crop cslimalion
surveys—jood crops
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ArrKNUix 5—Priniaiy jield agency in the oUicial series of crop estimation
suwcys—non-food crops
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Revenue Circle Inspectorw Revenue Clr<-lc
(>fRecr«.

Revenue InmixxitorH.

Agricultural  utaflT
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liwpectorH; VAL. Wh.

Special Agricultural luHpoctors.
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Jute Development Staff.

Seloeticm of lields by PatHarin iuul actual
conduct ofexpt». by Agri Kvtensi<.r» CHlicerl<
Compost  In«pe(?torH.

I"and Rccords InajxTiorx.

Cotton SujwrviHors.
Jute IVvelopment «Staff.
SujKTvieior KannungoH (Revenue)

Cane U*velo|mient utaiTfor f««jor\" arvaf *nmd
iSujK'rvittor KanungoA (Revenue) for other
arean.

AHxintaiit Inve/tigaiorn of the StnteStatioiii al

Iturcnu.
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Ari’KMnv 1— Response rales in crop estimation surveys (olficial sfftesy
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Api'tNOix G - Hr.spons(* \ates in crop estiinatlon mrvrys (aHidal serieay
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Ai*peni)ix 6— Response rates in crop estimation surveys (o()icial serirs)-
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Appendix 7—contd.
nub-IVkinplo: 1 all scaijoiiH
number  number  number total peroen-  response

of fields  offields of fields number tage of rate
origiDally originally Bubsti' of fields  substi- col. 6

sUie selected  selected tuted where tuted  -—- X 100
for crop-  where crop col. 4 ool. 3
oatting orop- cutting  —— XI00
outtiog were ool. 8
Wc?(;rew conducted

@) @ (8/ 4) (6) (6) @
1. Andhra Pradeah 1,089 978 84 1,062 7-71 97
2. Afsam . . 214 206 4 209 1:87 98
3. Bihar 1,638 1,127 87 1,214 6-66 79
4. Gujarat » : : 606 430 14 444 231 73
6. Jammu and Kashmir 477 367 6 363 1-26 76
6. Kerala 893 369 34 393 8-66 160
7. Bladhya Pradosh 981 869 87 949 6*87 97
8. Madras . 1,274 1,168 108 1,266 8-48 99
0. Mid&araahtra 1,052 981 66 1,037 6-32 99
10. Mysore 633 477 28 606 6-26 96
11. Orissa 388 321 47 368 1211 926
IS. Pnxijab . 469 427 13 440 2-83 96
13. Rajasthan 660 613 38 661 6-79 98
14. tittar Pradesh . 2,004 1,862 131 1,993 6-64 99
16. West Bengal 640 421 77 498 14-26 92
16. Delhi 18 16 o 61 000 83
17. Himaohal Pradesh . 19 18 . 18 0-00 9%
lit. Maai{»iir . 126 126 . 126 000 100
19. Tripura . 177 143 13 166 7434 88
SO. AH-India 12,447 10,777 827 11,607 6-64 93



Appendix 8—Procedure followed in different States for recording of net
areas of crops for the ‘official' estimates

(Source: Dte. of Economics and Statistics)

The gross areas of some major crop-niixtures which are widely prac-
tised, are published by some States in their annual Tables of Agricultural
Statistics and/or Season and Crop Report. In respect of other crop mixtures
in these States and all crop mixtures in other States, the proportionate net
aieas of each component crop from all crop mixtures involving it are ob*
tained and added to the area sown singly (pure) with it to give its net area
which alone is published.

2. The allocation of gross area of a crop mixture to its different compo-
nent crops is done either at the source, i.e., at the field level, by the patwari
during the course of his crop-inspection (girdawari or partal) and the net
area of each component crop is recorded separately in the crop statement
(Jinswar), or the patwari is allowed to record the whole area of the crop-
mixture treating it as a single crop and the total area of the mixture is
separated to the component crops at the district level. The assignment of
net areas to different component crops at the field level is made in propor-
tion to the number of their rows, if they are sown in separate lines. In case
the crops in the mixture are sowti after thoroughly mixiiig the seeds, this
allocation is done in proportion to actual amounts of seeds sown or seed*
rates adjusted for mixed sowing or by eye-estimation of the relative stands
of component crops. The components occupying negligible area or area
below certain sj>ecified minimum are in some States, ignored and their
areas allocated to the chief component alone or prop>ortionately to all
major components of the mixture. The apportionment of net areas of
component crops of a mixture at the district-level is done on the basis of a
fixea ratio which is supposed to represent the average conditions with re-
gard to one or more of the aforesaid factors for all the fields of the mixture
in the district.

3. The different States in India can be grouped under the following
3 categories with regard to the procedure followed in allocation of net areas
of component crops of a mixture: —

(1) States in which allocation is done entirely at the field level.

(2) States in which certain major crop-mixtures are recognised as
single crops and allocation of net areas of their components is
done not at the field level but at the district level, while in the
case of un-recognised mixtures the allocation is done at the field
level.

(3) States in which the allocation is done entirely at the district
level on the basis of fixed ratios.

(1) Allocation at field level:

Under the first category can be listed the States of Assam. Bengal.
Andhra Pradesh, Madras, Mysore, Orissa. Maharashtra, Gujarat and
Kerala. In most of these States mixed cropping is not ven* important.

|;joR; *
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In Assam, mostly two cropmixtures are reported to be sown. The prac-
tice of sowing three or more crops as substantial components of the mix-
ture is rare. Therefore, the Land Records Manual prescribes a simple rule
that the gross area should be allocated half-half between the two principal
components, the subsidiary crops, if any, being ignored altogether.

The acreage under crop-mixtures is reported to be small in West Bengal
also. No special procedure is, therefore, laid down for plots having mixed
ciops. The instruction to the field staff is that in such cases an estimate of
the extent of each individual crop in terms of number of plants covering
the field should be made. Taking the entire plot as equivalent of 16 annas,

the areas should be allocated to each crop so as to total to 16 annas for all
crops in the plot.

The Land Records Manual for the Telangani region of Andhra Pra-
desh prescribes that if the constituent crops are sown in separate rows, the
aiea of the mixed field should be allocated to them in proportion to the
number of their rows. But if the seeds of constituent crops are mixed to-
gether and then sown, the net areas of component crops should be appor-
tioned in the ratio of adjusted seed rates. For example, if a seers, b seers
and c seers are the seeds employed for sowing a mixture of three crops in
an acre of land and if / seers, m seers and n seers are their normal seed-rates
when sown pure, the proportion of the areas of the constituent crops is esti-
mated as a/l1:b/m: c/n. If one or two components of the mixed sowing are
not important and their proportions are extremely small, say a few plants
scattered here and there in the field, they are ignored, and the whole area
is shown as pure provided the remaining constituent crop is one only, if
the remaining constituent crop still happens to be a mixture, the net acre-

age under each of them is separated on the basis of adjusted seed, rates as ex-
plained above.

In the remaining parts of Andhra Pradesh and the whole of Madras,
Mysore, Orissa and Gujarat States and the whole Maharashtra State ex-
cepting Wardha, Bhandara, Nagpur and Chanda Districts, the areas occu-
pied by components of a crop-mixture are apportioned on the spot by the
primary reporting agency presumably in proportion to the number of their
rows in the case of row-sowing and by eye-appraisal of the relative stands
of their plants in the case of mixed-seed sowing.

In Kerala, the procedure adopted in the case of a mixture of a peren-
nial crop and a seasonal crop is to record the number of trees and plants
of the perennial crop and the area actually under the seasonal crop. In the
case of mixtures of two perennial crops, the number of trees or plants of
cach is recorded separately. In the case of the mixture of two seasonal
crops, the procedure of the 'corrected seed rates’ is followed and the appor-
tionment is done on the spot by the Investigators.

(2) Allocation partly at field and partly at district level:

Under the second category can be grouped the States of Bihar, Punjab,
Rajasthan and Jammu & Kashmir. In Bihar, the field-level primary re-
porter (Karmachari) records the gross area in the case of wheat-gram, wheat-
oarley and barley-gram mixtures without apportioning net areas of the
components. In respect of other mixtures, he apportions the gross area to
component crops by taking into consideration the quantities of seeds sown
and the nature ana extent of the crops grown, assessed on the basis of his
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own personal knowledge and judgement and information gathered from
reliable and intelligent cultivators. The components which appear to
occupy one per cent or less area of the whole field are treated as nominal
crops and are ignored and their areas are distributed to the remaining
components. If one or more additional components are sown mixed with
a recognised two-crop mixture and each appears to occupy more than 1 per
cent of the area of the mixed field, the area of each one of them is apportion-

ed and recorded under it and the balance is recorded under the recognised
mixture.

In Punjab, the patwari records at the source both the gross unadjust-
ed acreages and the net acreages of the components of the mixtures of
wheat and gram; wheat and barley; wheat, gram, barley and massar; wheat
and sarshaf; wheat, gram and sarshaf; barley and gram; jowar and bajra;
jowar and gowara; jowar and moth or mung or mash; bajra and moth or
mung or mash; maize and mash; cotton, til and mash or moth or mung;
barley and massar; and gram and massar which constitute the major crop-
mixtures in the State. In respect of the mixtures of wheat and barley, and
wheat and gram, half the area under the mixture is reckoned as under-
wheat. In the case of other mixtures, the patwari makes an eye-appraise-
ment of the ratios in which the mixtures are grown and apportions the
gioss area to the component crops at the source itself.

In Rajasthan, crop-mixtures like gojara (wheat-barley), gochani (wheat-
gram), bejar (barley-gram), jowar-mung and bajra-muth are entered as
mixed in the croj>statement and areas of the components are not appor-
tioned by the patwari. But in the case of other mixtures, the estimated area
covered by each constituent is recorded.

In Jammu and Kashmir, allocation of area under mixed crops to its
components is done at the primary stage except in the ease of goji (wheat-
barley). The patwari makes the allocation according to eye-estimate taking
seed-ratio also into consideration. In the case of goji, the acreage is recorded
as such from the primary stage to the final stage.

(3) Allocation at district level:

Under the third category can be placed the States of Uttar Pradesh and
Madhya Pradesh. In Uttar Pradesh, some major crop mixtures like jowar-
arhar, bajra-arhar, cotton-arhar, wheat-barley, wheat-gram and barley-grara
are recognised and are each allotted a column in the crop statement (jins-
war). In the case of a recognised cropmixture, with or without some sub-
sidiary crops also added, the whole area is recorded under the heading men-
tioned in the crop statement. Obviously, if a crop mixture consists of 3 or
more crops but the heading recognises only two crops, the whole area is
recorded under this heading, the subsidiary crops being ignored altogether.
For example, the whole area of wheat-barley-linseed mixture is recorded
under the heading ‘wheat-barley’ as there is no such heading as ‘wheat-
barley-linseed” in the crop-statement and thus the linseed crop is ignored
totally at the field level. Other oilseeds crops like rape and mustard,
sesamum, castor and groundnut are also ignored in a similar manner at
the field-level. However, in the case of mixed linseed, its net area is calculat-
ed at the district level by taking half the total acreage under gram plus oncw
sixth of the total acreage under wheat and barley and their mixtures. Some
such procedure is followed in respect of rapeseed and sesamum crops also.

But no such calculation is made in the case of other oilseed crops sown
mixed.
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In all the constituent units, viz., Mahakoshal, Madhya Bharat, Vindhya
Pradesh and Bhopal regions of the present Madhya Pradesh State, and
Wardha, Nagpur, Chanda and Bhandara district of the Maharashtra State,
a few recogniscd mixtures like cotton-tur (arhar), jowar-tur, bajra*tur,
wheat'gram, wheat-barley, barley-grani, wheatlinseed, linseed-gram, urad-
linseed, lakh*linseed, kodo-tur, kodo-jowar, koda-jowar-arhar, etc., are allot-
ted separate columns in the crop-statement (jinswar) and the areas of these
mixtures are recorded as such under the respective columns. If a mixture
to which no special heading is allotted in the crop-statement is sown, it is
described by the name which, it ordinarily bears and its mixed area is re-
corded. There is, however, one important difference between the Maha*
koshal, Madhya Bharat and Bhopal regions on the one hand and Vindhya
Pradesh region on the other, with regard to recording of areas of subsidiary
crops which are added in the main recognised or widely practised mixtures.
In the first three units, the subsidiary crops are ignored, but in last unit,
the area covered by each subsidiary crop is estimated on the basis of quanti-
ties of seeds sown and relative stands of component crops and apportioned
and recorded separately by the patwari on the spot and the balance is shown
under the recognised mixture.

4. The assignment of net ~reas to component crops at the district level
in the case of recogniscd mixtures in the States listed under second and
third categories above, is done on the basis of prescribed ratios. The ratios
fixed in the different States are given below for important crop mixtures for
illustration: —

ratio fixed for apportionment of net areas of
component crops of the mixture

ftate
wheat-  wheat- gram- wheat- pram-
gram  linseed linseed barley barley
UtUr Pradoth . . . 50:60 & 50:50 75:23
to
50;50@
Ifadhya Pradesh . . « . 90:10 95 ;5 95:5 oo .o
to to to
50:50@ 50:.50® 20 :80@
o 50:50 50:50
Bihar ) . . 50:50 « 50:50 50:60
Rajasthan . . . 70:30 .o e 06:34 50 : 50
to to to
39:61® 34 ;66@ 34:66@

igf Th« r»nge indicates that different ratios ar© prescribed for different tracts or districts.
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5. 7 lie alx)Ve ratios were fixed mostly at the time of settlements and
were based on scanty observations. I'he characters which were observed by
the Settlement and Revenue Oflicers for fixing these raiios are not dearly
spccificd in ihe circulars which prescribe them, but the basis had been an
admixture of all types of observations and subje<tive assessments made with
regard to relative stands of crops, pure and mixtnJ secxl-rates, relative spread
of the practices of line-sowing and broadcast sowing, etc.

Allocatioji u'lirn componenls arc hawcslcd in dijfrrent reasons:

(i. Crops sown in mixture simultaneously or in the same season are
generally treated as mixed crops, whether they are harvested in the same
season or in different seasons. I'hus, in most States jowar-tur (arhar), cotton-
tur, maize-tur, kcxlo-tur, the components of w'hich aie sown simultaiicM*>usly
in the kharif season, but the first component is harvested in this season and
the second in the rabi season, are treated as mixtures and the whole gioss
area is divided between the (oniiK)nent crops at the held or district level,
according to the prevalent practice. The whole area of such mixtuies is
trc'ated as (loul)lecropped and is recorded under the fiist component (maii?e
or kodo, etc.) in ihe kharif season as well as under the second component
(arhar) in the rabi season.



Ai»*i.Mh\ 9—Protrduif foUoucd for Imniiufi I))tdltnlnayy, final, Imiliall\
rrviscd and revised esiiniatrs (official srrirs)

(Source: Dircctoiaie of Etonoiaic & Stulistics)

a month alter the completion of sowings and is intended to give an idea
about the area sown to the crop and to atlord intelligence regarding gernn-
nation, weather conditions, and crop prospects. |he second estimate gene
rally follow's about a couple of months later and indicates the area (includ-
ing late sowings), the condition of the crop and the piobable or expected
vield in some cases. "l he hnal estimate contains estimates of the total area
sown and vyield harvested or expected to be harvested. An important dis-
tinction between the object and purjxxse of the final and prc-linal estimates
needs to be Ix>rne in mind. While pre-final estimates are intended to give
an indication of what the jnxKluction is likely to be, the linal estimate main-
ly concerns itself with the actual quantity pioduced. Further, for the pre-
final CNtimates, the primary re|x>rting agency is required to give only rough
cpiantiiative estimates of area inider the current crop compared with the
previous year’s crop. 'l he (mal estimate, on the other hand, is generally
i)ased on field to field crop inspection.

'The fnial estimates are, however, themselves subject to revision, if
deemed necessary in the light of subsecpient information. Such revision, if
anv, is generally done at the time of release of the final estimate of the
next gear’s crop. I'hese revised estimates are called “Partially Revised
Kstimates". as they might l)e incomplete for want of some returns from
Nermu* Siates. 'These partially revised estimates a?e subsec|uently revised when
(omplete returns are obtained from the States, and these are known as
"Revised Estimates™.

In preparing final estimates at the State level, in the absence of infoinia-
tion in resjX'ct of certain areas, generally previous year’s figures are used,
but tl e extent of these areas is c]uite negligible in comparison to the to al
area corres|)onding to final estimates as will be seen from Ainiexure 1.

li»e crops on which cropcutting experiments arc conducted and the
u'sults of which are u»ilised for framing official estimates of crop prcKluc-
tion aie given in Annexure Il. 'There are certain crops on which crop-cut-
ting exjK’rimcnts are conductc-d I>ut results are not utilised fot framing esti-
mates of fcxnl pioduction. The teasons for not utilising the results aie main
Iv (i) high non resf>onse, (ii) late receipt of returns at the State heaclcjuaiteis,
(1ii) inadequate coverage and (iv) high sampling errors.

During 1‘H+4 (u, alM)ut \Ki jkm cent of all-India cereals pKnluction and
70 )i cent of the all-hulia pulses prcxluction Wete basc*d on cropcutting
sinvcvs. Clropw’ise details aie given in Annexure Ill. These percentages in
renpec t of rice and wheat, the two major cereals were 1)7 and IM respec tivels.
Among the commeic ial ciops, the percentages of prcKluc tion based on crop
(utfing smveys was 7() for groundnut. 71 for cotton, for jute and 79 foi
sugarcane.

114
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Ociiei'Hlly ihc final forecast estiitiatcs include tlie results of all the Crop-
cutliug experiments conclucied 15—20 days Ix*iore the issue of the final
forecast. In the partially reviscd estimates, the results of tTop-cutting ex-
[)crimenis received from the field after the preparation of fnial forecast are
also included. 1he number of experiments on which the estimates are based
is practically the same for jxirtially revised and revised estimates.

Annexme IV gives the difference between the* various estimates, viz.,
fmal, partially revised and revised at allJndia level for the years 1959-60 to
1901-()2 in res|K't of rice, jowar, maize, bajra, ragi, wheat and barley. It
would be seen that the difference among the various estimates is mostly
below 5 per cent.
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Annexure |

are a in rog|X«;t

of which pre-
vious year’s
crop figures were
u.sed iu final
estimate of
(thousand
hectares)
rioe . . . . . . GD3
jowar*kharif e . . . . . o 0%2f
T S . . *2*0
mail*milletA o . . . . 0
tur . . . . . . . e 33*5
kharif pulnes (other than tur) . 36-8

area at ak
India level an
per 1964-65
iinai estimate
(thousand
hectareH)

36,070-4
11,013-6
11,712-1
2,429-3
451549
9,010-5
2,473-4

6,396 2
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Annexure 1

Statemmt showing the position regarding the use of the results of crop
cutting experiments in framing estimates of production

(Topg in respeot*of which pro-  vear from

Htate region (if any) duction'[ostimatea axe based  which the
On the resulta of crop cutting results of
experiments crop-
cutting
experi'
ments are
used
® \2) S @
1. Andhra Pradesh . Telengana wheat . . . . 1951-62
rice, jowar, bajra & maize 1962'53
ragi . . : . . 195666
sugarcane : . . . 1966-67
groundnut, tur k aegamum 1969-60
Cotton k tobacco . . * 1962-63
Andhra region rice . 1963-64
jowar, bajra, maise, ragl k
HUgarcane . . : . 1954-66
groundnut, tur k sesamum 1969-60
cotton k tobacco . 1962-63
2. Assam rice : . . . . 1961-62
jute, potato (winter) 1962-63
sugarcane « L. 1967-68
rapeseed k mustard 1968-69
mati kalai (urad) 1962-63
potato (summer) e . 1963-64
3. Bihar rice k wheat 1948-49
barley k gram 1949-60
sugarcane k jute 1968-69
M AIZE e, 1969-60
mesta, tur k potato (f«ummer) 1962-63
potato (winter) 1963-64
4. Gujarat former Bombay Stat« rice, jowar, bajra k whe«t 1949.60
maise, pam, cotton* ground-
nut, tobacco. 1961-61
ragi (dangi olitt only)
k kodra . 1961-62
Sauraahtra Kutoh kodra . . . . 1961-62
regions. riee, wheat, jowar, bajra k
gram. . . . . 1966-67
groundnut, cotton 1967-68
5. Kerala FIC € e 1967.68
6. Madhya Pradesh Mahakoshal r~ion rice, jowar, wheat, gram,
kodon-kutki k fur. 1961-62

>gra . . . .. 1066-67



tJ. Mwdlby» Pradeiih .

7. Madraa

8. MAhara«hir«

P

Annexurk |l— contcL

®

MahakosUal legioQ—

VAjndhya Pradpwh

Bhopal

Madbva Bharat

®

barley, groundnut, rapeseed
ft xntiBtard linaeed, Bes&mnm,
cotton, lakh ft khesari and.

potato (Bummer)
maize ¢ .
ubilliee o e

potato (winter)

rioe, jowar, maize, wheat
barley ft gram,

bajra
tiir, groundnut, rapesoed &
muat&rd, liiise”

potato (summer), kondon ku>
tki, scHamum, lahk ft Kkhesari,
ootton.

chillies .

potato (winter)

rioe, jowar, wheat

gram

bajra

Yarley, tur, groundnut. rape-
& mustard, linseed, potat<i

(Hummer) kondon  kutki,

Hfikamum,  cott™»n, lakh &

khesari o

MaiZe{ e

chillies . . ..

potato (winter)

rice jowar, gram

bajra e
wheat, barley, tur ft grouiulnut.
rapeseed ft mustard, linseed,

sesamum, kondon kutki,
potato (summer), ootton lakh
ft kehsari, ..

ohilliea

potato (winter)

rioe, jowar, bajra, ragi
groundnut ft mgarcane

former Boubay State ¢ rice, jowar, I»ajra ft wheat

Vidarhha region

ragi (rntnagiri district only)
ragi (Kolaba, Xanik ft Kolha.
pur districts.)

ootton, tobacco, gram ground
nut.

tobaooo (Satara, SanlirH ft Kol
hapur). . . .

rice, jowar, wheat, Kcara. tur,
kondan*kutki.

Cotton
groundnut
bajra

@)

1957-58
1968>59

1962-63
1963-64

1952-53
1956-67

1957-58

1957-58
1962-63
1963-64
1951-52
1952-53
1956-57

1957-58
1958-59
1962-63
1963-64
1955-56
1956-57
1957-58

1958-59
1962-63
1963-64
1955-56
1964-65

1949-50
1951-52

1962-63
1951-52
1058-59

1951-52

1954-55

1957-58
1058-59
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8. Mabarashtra

9. Mysore

10. Orissa
11. Punjab

12. Rajasthan

13. Uttar PradeHh

14. West-Bengal

I). Delhi

16. Himaobal PradeBh

liu

Avnexure |l— contd.

@

Marathwa<ia

including Pepwu

former Punjab State
excluding Ajmer

Ajmer

State excluding hilly
region of Kumaon &
Uttar Khand Division

Hilly Region of Knmaoti
A XTtiar Khand Divi-

HIGH

©)

wheat

rice, jf)Trar, bajra & maize
groundnut, cotton, gram
sugarcane :

rioe, jowar, bajrft, ragi
wheat, gram, tur

sesamum, sugarcane, ground
nut

linseed

cotton

castor seed .

rioe & jute

bujra, maize,

gram augarcane, wheat.
rice, jowar, barley
jowar, bajra, malKe
cotton . .
rapeseed & mustard
linseed & sesamum
wheat .
jowar, maize, barley
cotton & grnni
sesamum & linseed
rapeseed and mustard

wheat, barley, gram
rice, jowar, bajra, maize, tur

jute e
groundnuts, rai>eeeed A mustard
peas, sesamum linseed

cotton & sugarcane

rioe, ragi, wheat k barley

rioe

wlLoat, barley, gram jute,
rapeneed & mustard lin.
seed ¢

sugarcane .

jute, potato (winter) , .

tur, rabi, pnlses  (exoept
kulthi Kkotliers)
wheat . .
gram

rioe, wheat , . .
maize—(exduding chamba)

mai/.e—chatnba . . .

barlej’

S

1951*52
1952-53
1957-5R
HVM 65

1951.52
1957-58

1958-69
19G1.«2
1903.04
1964-«5
1959-60
1952 53
1961*62
1952»r>3
1952*53
1953-54
1957-58
1958-59
1952-53
1953.54
1956.57
1958-59
1957-58
1949-50
1950-51
19.55-56
1957-58
1959-60
1960-61

196|.fi2
1947-48

1949-50
1950.51
1951-52

1952-53
195213

1958-59
195./-54
1958-59
19614)2
19«44)5
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Annexure Il

ttrcenltige of area under fjrincipal crops on which crop-cutting surveys
have bent conducted to total area under the crop, 1964-65 and 1963-64

(thousaQd hectares)

crop

Q)
cereals

r<e

jowcr

bajra

maize

ragi

mmal) milletM
wheat

barley
tiktal oeri'uh

ptihes

gram
ether kharif pulnes
tiir
‘jther rabi pulnM
total piilseH
total foo<lIgraina

oihtftds

groundnut
oaatorseed

«fwamom

rape»eed K mustard
mustard UnAe«4
total ciblVedM

fibres
cotton
juth
iu«Nta . «
niker crop*
iiu(%alViaM

iobaaao

total area
1004.65  1963-64
@ (€))
36,070-4 35,622-2
18,012 0  17,956*3
11,7121 10,786-4
4,591.1 4,584-2
2,429%3  2,400*1
4,654-9  4,679-5
13,453 4  13,495*7
2,667-6  2,774-9
03,406-8 92,198*3
9,010-5 9,376*1
C.306-2 6,197*3
2,473-4  2,440-8
0,100-0  6,040-3
23,980-1 24,054-5

117,482-9 116,262-8

7.072-0  6,808-8
449-4 477-4
2,603-1  2,396-2
2,813-8  3,022-6
2,010-7  2,006*3
14,849-0 14,710-3
8.153-8  8,160*0
841-3 868-1
369-1 393-4
2,544*1 22:>6-9
416-6 406*0
428-1 440-3
713-6 7S.7*6

area™onjwhi«<h{orop-  percentage  of area
cutting  surveys under principal
have been con* crops on which c.c.
ducted surveys have been
uonduoted to
total area
1964-05 1963-64 1964-65  1963-64
(4) («) (6) ()
35,032-6  34,615-2 97-1 97-2
17,983*1 « 17,920*3 99*8 99-8
11,642-8 10,722-0 99-4 99*4
4,196*8  4,199*8 91-4 91*6
1,965-9  1,942-2 80-9 80-9
1,285%7  1,311*7 28*2 28-0
13,241-4  13,267*6 98*4 98*3
2,606*2  2,713*3 97*7 97*8
87,953-5  86,092*1 o4*1 94*0
8,864*2  9,229-4 98*4 98-4
1,913*0  1,905-0 77-3 78-0
2,147-8  2,309-2 35*2 38-2
12,926*0 13,443-6 53-9 55-9
100,878-6  100,135-7 86*9 86-1
6,730*4  6,499*9 81-0 80*8
) (X ) K
1,265*0  1,178*3 50*5 49-2
744-6 832*1 26*5 27*5
923-4 944-8 45-9 47*1
8,663-4  8,455-I 58-3 67*5
7,028-6  7,012*9 86*2 85*9
831 856-2 98-8 9K-0
67-0 61K 15*9 10-5
2,113-1  1,S0mr0 83-1 82*8
202-5 193 8 48-U 47-9
not avsilahle -------- -
44-9 46*7 6-3 6-4
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AnnexURF |ll—contd.

Pi‘icentage of production under prindjjal crops on which crop-cutting sur-
veys hax>c been conducted to totai pro(Juction under the crop™ ID()4R))
and 1963-64.

(thiturand ton ios unlens otherwiM* ntat-td)

pro<luction ba«»d per<enta*ie of pro-

crop on o.c. survevh diK-tinn bnwl tm
c.r.  (wnvevK to

total pr<xiuction

10«3-64 3
(0 ® @ ) (6) @
cereaU
rice . 38,73;-3 30,888-7 37,740*4 35,830-8 97-5 97*1
jowar 9,810-5 9,134*5  9,796*9  9,117-7 99-9 1#9-8
bajra 4,465%2  3,734*3  4,427%7  3,700*5 99*2 99-1
maize 4558-1  4553*4  4242*3  4,268-7 93*1 93*7
ragi 1,920-6  1,902-0 1,632*0  1,665-6 86-0 84-9
small millets 1,970-7  2,016-6 352-7 371*0 17%8 18*4
wheat . . 12,078-3  9,800-7 11,970-8  9,730-1 iM)-I 98*7
brtrley . 2,478-1  2,037-4  2,445-5  1,995-8 98*7 98-0
total cereals 0,019-8 70,187-0 72,614-5 06,080-8 95-5 95-0
puheo
grain 5703¢]  4,498-9 57(>9-2 44455 im-i 98-8
tur 1,893-0 13700 1,613-5 1,103-0 85-2 80*5
other kliarif pulsoH 1,703-8  1,553-7 °K
other rabi pulses 3,017-1' 2,032-5 1,383-7  1,047-2 45%9 39*8
total pulttt's . J2,377-9 10,055-7  8,700-4  0,695-7 70-3 65 6
total f(K)d*graiDB . 88,397-7 80,243-3 81,320-9 7.3,276-6 92*0 91*3
oiheeda
groundnut 6,176-9  5215*1  4,698*5  3,812*9 76*1 73-1
castorseed 100-9 102*4 . . .-
aesamum 460-2 439-3 176*2 156*S 37*8 35 6
rapeseed & mustard 1,375-0 902-5 297-7 226-0 21*6 25-0
linseed ., .., 4h58 378-7 193-7 175%7 41*6 40-4
total oilseedH 8,583*8  7,038*0 5.366-1  4,370-9 62*6 62- 1
« »
filrM
ootton o . "*5,407-7 *5,494*4 «3,824*3 3,910-6 70*7 71-2
jutd) . 40,079*4 *6,184-8 16.018*9 *6,103*0 99-0 98*7
raeftta . * . *1,b«8-7 *1,874*1 1237*0  *332*0 14*9 17*7
olAer,croi-fi
augaro&ne (gur) . 12,316-0 10,696*4  9,766*0  8,197-C 79*8 77*4
potato . 3,452-4  2564*1  1,779-5 14251 61*6 65*0
(obaooo 309-7 358*4 - not available
ofaillif* (dry) 464-7 466*0 17*7 12-4 8-9 2-7

Aln thontand bale* of 180 kgs. ea<”.
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Api’ENImx 10— List of items for sfxriaJ research siudtes.

I. NSS series

(i) Frequency distribution of yield observations l)y crop and years
(for important States).

(i) Distribution of unweighted yield rales for {>ure crop and mixed
crop.

(iii) Pcrcentagc recovery of dried grain from harvested prtxhice for
individual States—crops and years from 1957-58 onwards (sub-

sample-wise figures).

(iv) Investigations into the biases (if any) in production estimates due
to the use of inaccurate (or out-of-date) driage factors and/or
due to the application of the driage ratios at inappropriate

stages.

(v) Relative merits (bias and variance) of estimates of acreage and
production of crops according to different selection and estima-
tion procedures including ihose actually used.

(vi) (Investigations into the reasons for divergence or inconsistency
among different official series of geographical areas, and their re-
lative role in respect of the resulting) inaccuracies in estimates
of area and production due to the use of inaccurate expansion
factors or for other similar reasons.

(vii) Study of biases (if any) in the estimates of yield rate of given
crops due to the rule or procedure of allocation of sample cuts
to pure and mixed crops in any of the rounds.

(viii) Study of bias in production estimates in case (if any) the
methods of apportionment of area under each component of
mixed crop (a) for area survey and (b) for sample crop cuts differ
in any of the rounds.

(ix) Characteristics of the ‘non-res|x>nding units; assessment of re-
lated bias. Nature of ‘substitutions' and assessment of bias.

(X) Investigations into the possibility of double count or omission
in crop acreage enumeration in repeated visits in different
seasons.

(xi) Oimparison of repeat samples (villages/survey numbers) I>
twe«i successive sub-rounds (seasons) and successive rounds
(years) to assess the reliability of data.

(xii) Study of trends in gross area in selected States (and comparison
of NSS trends with ‘official trends’).

(xiii) Comparison of State matching sample estimates with central
sample estimates: stu<ly of reasons for divergence (if any).
12r,
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2. Official series

(i) Frequency distribution of yield observations by crops and years
(for important States).

(i) Distribution of unweighted yield rates for pure crop and inixfed
crop.

(iii) Percentage recovery of dried grain from harvested produce for
individual vstates— crops and years from 1957*58 onv\ards.

(iv) Investigations into the biases (if any) in production estimates
due to tlie use of inaccurate (or out-of-date™ driage factors, and/
or due to the application of driage ratios at inappropriate
stages.

(v) Relative merits (biases and/or viuiance) of different modes of
complication, derivation or estimation of acreage under crops,
and of different modes of selection and estimation for crop
production,, including those actually used.

AviyMnvestTgattons into the reasons for divergence or inconsistency
among c\iticrent official series of geographical areas, and their
A*f2RTive role in respect of the resulting) inaccuracies in the
figures or estimates of area and production due to the use of
inaccurate “expansion factors or for other similar reasons.

(viT) Study of biases (if any) in the estimates of yield-rate of given
crops due to the official rule or procedure of allocation of
sample cuts to pure and mixed crops.

(viii) Study of bias in production estimates in case (if any) the
methods of apportionnieni of aiea under each ccmiponent of
mixed crop (a) for area survey and (b) for sample crop cuts
differ.

(ix) Characteristics of the ‘non-responding’ or ‘non-reporting’ units;
assessment of related bias. Nature of ‘substitutions’ and assess-
ment of bias,

(x) Investigatiotis into the possibility of doul>le count or omission
in crop acreage enumerations in repeated visits in different
segM'ns.

(xi) C'-omparison of repeat tehsils/villages/survey numbers (samples)
f>etween tlie successive seasons and the succcssive years to assess
the reliability of the data.

(xii) Study of trends in gross area in States where the required dat;<
arc available, (and comparison of the ‘official trends’ with the
‘NSS trends’).

(xiii) Comparison of official acreage estimate's with data collected
according to official prcKcdure Iy the NSS (central). Causes of
divergenie (if any).
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(xiv) Afvscssmeni of errors ot recording, aggregation, and transfer of
oiticial area statistics at dilterent levels,—village, tehsil, distiict
and State. Study ot cumulative ellect of such errors.

(xv) Investigations into the effect of noncompliance of iiistructions
in the Land Records manual. Formulation of wellconsidered
concepts and procedures for recording area under crop mixtures
so as to arrive at appropriate net area in all cases.

3. General

(i) Reasons for divergence between dilierent series of oHicial geo
graphic area figures.

(i) Relationship between weather conditions and the area and
production of crops.

L/J(D)1U2PC—1,500—9- I0C5—Girs



