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PREFACE

The Scheme for “improvement of Crop Statistics * was taunched in
1973 -74 as a joint effort of the NSSO, Government of India and Department of
Economics and Statistics of the State Government, with an objective to locate the
deficiencies in the system of Crop area and yield statistics by exercising technical
supervision over the primary field work and suggesting remedial measures for improving
the system towards achieving overall improvement of agricultural statistics.

The objectives, design, plan of work, estimation procedure etc are
presented in this report together with analytical study of the results obtained as a result of
the execution of the scheme during 2012-13.

The efforts put forth by the field officials of the National Sample Survey
QOrganization and the Depariment of Economics and Statistics in data collection,
tabulation, analysis and preparation of the report deserve appreciation.

Suggestions for further improvement of this report are solicited for perfecting
it further.

Place: Chennai-6 Sd/-V lraianbu.
Date :30.04.2015. Principal Secretary/Commissioner.



1.INTRODUCTION

1.1 GENESIS OF THE SURVEY

The official statistics on area under various crops are recorded at village level in
Tamil Nadu by the Village Administrative Officers (V.A.O). But quite often the area statistics thus
compiled are either found to be incomplete or inaccurate, the reason attributed thereto being, that
the Village Administrative Officers are engaged in the preparation of village accounts mainly for
the purpose of the collection of land revenue and other taxes at the village level. The need was,
therefore, felt for an element of supervision that could be undertaken on a scientific basis over the
primary work of area enumeration done by the Village Administrative Officers. However, as the
supervision of the collection of accurate area statistics over a vast area is a voluminous work
requiring a net work of personnel, other ways were to be attempted to correct the deficiency.
With this objective, a working group on agricultural statistics, set up by the Governing Council of
National Sampie Survey Organization, made certain recommendations in March 1973 about the
need for strengthening the supervision of fieid work relating to both crop-area and yield statistics.
Based on those recommendations, a scheme known as ‘improvement of Crop Statistics’ was first
implemented in Tamil Nadu, as per G.O.Ms.No.310 (Statistics) Forests & Fisheries Department,
dated: 21st March 1975 and continued thereafter. At present, the Department of Economics and
Statistics is implementing this scheme in Tamil Nadu, in collaboration with the National Sample

Survey Organization, Government of india.

1.2 FINANCIAL ASSISTANCE AND IMPLEMENTATION

The scheme was initially implemented as a centrally sponsored scheme fully
funded by the Ministry of Agriculture and Irrigation, Government of India. From the year 1975-76,
the expenditure was equally shared by the central and state government on a 50:50 basis.
Again from the year 2007-08, Government of India has fully funded for this scheme. From the
year 2003-04, centrally sponsored schemes, such as; i) TRS, i) ICS, iii) CES on F&V have
been merged and brought under one umbrella namely * Improvement of Agricultural Statistics
as its components. Implementation and monitoring of the scheme are the same. The technical
guidance both for organizing the sample check on area enumeration and supervision of crop
cutting experiments is provided by the National Sample Survey Organization (FOD), Government
of India, Faridabad. At state level, the execution and administration of the scheme are under the

control of Principal Secretary/Commissioner, Department of Economics and Statistics, Tamil
Nadu.



1.3 OBJECTIVE

The main objective of the scheme is to attempt jointly by the National Sample
Survey Organization (NSSQ) and the State Agricultural Statistics Authority (SASA) to undertake
about sample checks over the primary field work done by VAO's and to effect improvements in
the quality of primary data in respect of both crop-area and yield estimation surveys in the State.
The scheme is further expected to provide the basis for determining the precise lines on which

the improvement in the crop estimation system would require to be effected.

1.4 COVERAGE

Every year, 520 villages from Timely Reporting Scheme (TRS) villages for sample
check on area enumeration and 1560 experiments from General Crop Estimation Survey (GCES)
for supervision of crop cutting experiments are selected for this scheme. From that, 50 percent of
villages and experiments are being allotted for National Sample Survey Organization and the
remaining 50 percent for State Agricultural Statistics Authority (SASA) for supervising area

enumeration and yield estimation.

1.5 SURVEY DESIGN
A) SAMPLE CHECK ON AREA ENUMERATION (A.S -1.0)

The design adopted is multi-stage random sampling method without replacement
by which two sets of non-overlapping sample villages are selected on a matching basis (i.e.) 260
villages for the National Sample Survey Organization (FOD) staff and 260 villages for the state
statistical staff in all the districts of Tamil Nadu.

Under each one of the sample villages which are selected for Improvement of Crop
Statistics, four clusters each consisting of five survey / sub-division numbers are selected on
random basis for area supervision by applying circular systematic sampling method. A taluk or a

group of contiguous taluks in each district constitute a stratum during each fasli year.

B) SUPERVISION OF CROP CUTTING EXPERIMENTS (A.S - 2.0)

It is mainly intended to check the quality of crop cutting experiments both at
harvest and post-harvest stages. A matching sample of 780 experiments have been selected for
supervision each by the state staff and the National Sample Survey Organization staff by simple
random sampling technique without replacement from the list of General Crop Estimation Survey

villages.



C) PAGE TOTALING OF KHASRA REGISTER (A.S -1.1)

The details of land use as per aggregation done and reported by the Village
Administrative Officer to the higher authorities and as checked from adangal for the viliage as a

whole by the supervisor will be recorded in A.S-1.1 schedule by the supervisor concerned.

1.6 TRAINING

At the commencement of each fasli year, all the field functionaries engaged under
the scheme are being imparted training for two days at the district level, first day earmarked for

theoretical aspects and the next day for field training.



2. PLAN OF WORK DURING 2012 -13

2.1 COVERAGE

The plan of work are as follows:

(i) Carrying out sample checks on enumeration of area done by the Village
Administrative Officers in the selected villages during each season.

(i) Exercising supervision of crop cutting experiments in a sub-sample of villages
selected from the General Crop Estimation Survey villages.

(i) Checking the page totals of adangal (done by the Village Administrative

Officers) in the sample villages at the end of each agriculturai year.

2.2 PHASES

With regard to the sample check on area enumeration, four clusters at five survey /
sub-division numbers per cluster were selected in each of the sample villages and the particulars
of land utilisations in respect of those clusters were physicaily verified by the superviscrs during

each of the following phases every year.

Phase -| - July — October.
Phase -il  -------- November — January.
Phase -ill --—---—--- February & March.

Under this scheme, the supervisory officers were required to verify the entries
made in the adangals by the village administrative officers and report them in schedule A.5-1.0

along with their findings. This process is continued for all the three phases every year.

2.3 SUPERVISION

The supervision of crop cutting experiments on the principal food and non-food
crops viz., Paddy — kar / kuruvai / sornavari, samba / thaladi / pishanam, navarai / kodai and
irrigated as well as un-irrigated crops of Jowar, Bajra, Ragi, Groundnut, Cotton, Sugarcane,
Gingelly and Maize; were undertaken in the villages selected to carry out inspection at harvest /
post harvest stages. Particulars relating to yield data and other ancillary items such as variety of
seeds, (High yielding variety or otherwise) sources of irrigation, application of manure, fertilisers

and pesticides, etc. were gathered and furnished in Schedule A.S-2.0.



2.4 AREA CHECKING

Schedule A.S-1.1 is designed to study the discrepancies between the figures
0] as aggregated by the patwari
(i) as reported by patwari to higher authorities, and
(i) as checked by the supervisors in respect of the area under the crops / crop
mixtures / non-crop utislisations.
The assistant superintendent / state supervisor is to sum the area figures
separately for each season for the crop / crop mixtures / non-crop uses page by page and attach
them to the schedule. Working sheet has been provided to facilitate the page totaling of area

figures.



3. ESTIMATION PROCEDURE

3.1 PREPARATION OF QUICK ESTIMATES OF "AVERAGE YIELD RATE" -
PROCEDURE, TIME SCHEDULE, UTILITY ETC.

The primary responsibility for the collection of area and production of crops vests
with the state government. The yield rates of principal crops are estimated under General Crop
Estimation Surveys (GCES) through crop cutting experiments conducted by the state agencies.
The crop cutting experiments consists of (i) location and marking of an experimental plot of
specified size in a field selected on the basis of random sampling, (ii) harvesting and threshing of
its produce, and (iii) recording the weight of the clean and dry or wet produce. The design
adopted for the survey is muiti-stage random sampling, community development blocks as strata,
villages within a stratum as first stage units of sampling, fields within each selected village as
second stage sampling units and experimental plot of a specified shape and size as the ultimate

unit of sampling.

The National Sample Survey Organisation (NSSO) has the overall responsibility of
assisting the states in developing suitable survey techniques for obtaining reliable and timely
estimates. Under the Improvement of Crop Statistics scheme, the Central i.e., NSSO staff and
the SASA staff supervise the crop cutting experiments, conducted by state primary workers, in a
sub-sample of GCES experiments. The schedule A.S-2.0 is used for recording the observations
of the supervisory staff on crop cutting experiments. The entire filled-in central and state A.5-2.0
schedules are sent to NSSO (FOD), Faridabad and to Department of Economics and Statistics

from the field functionaries for the analysis and estimation of yield rates.

Cut-off dates are fixed for the receipt of schedules (both area enumeration and
supervision of crop cutting experiments) in respect of central as well as state samples
separately. Similarly, due dates are also fixed to send the final tables to NSSO (FOD), Faridabad.

SAMPLE CHECK ON AREA ENUMERATION
The estimates of area will be worked out for each category of crop (i) high yielding
— irrigated, (i) high yielding — un-irrigated, (iii) local-irrigated, (iv) local-un-irrigated. The estimates
of % standard error (SE) will be worked out and given for the total estimated area under the crop
for the state as a whole. Stratum-wise estimates of area under each category will be obtained as

under:

y - N, %f I:HUX(JU}
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Y, - Estimated Area under a crop in the i" Stratum,

Total area under a crop in the selected clusters of survey
numbers in j village of i" stratum,

S, -  Number of selected survey/serial numbers in the ji"" sample in the i”
stratum,

H, -  Highest serial number in i" sample village in the i"" stratum,

n; = Number of sample villages analysed in the i stratum and

N, - Total number of revenue villages in the i stratum.

The estimates of area thus obtained for each stratum in a district is added to get the
estimate of area at district level (Y4) and the total of district level estimate gives the state level

estimate of area (Y ).
The % standard error of the estimate of area at state level is obtained as follows:
S.E. of the estimate
% SE = X100

estimate

Where standard error is the square root of the state level variance, which is the
sum of variance of the district level estimates.
SUPERVISION OF CROP CUTTING EXPERIMENTS

On the basis of the data collected through schedule A.S-2.0, estimates of yield
rates of the principal crops along with its % standard error are prepared and sent to NSSO. The
procedure followed to obtain such estimate at state level is as follows:

(i) Calculate the yield rate for the crop at district level in terms of green weight in

grams/plot ( Y o ) which is a simple average of sample plot yield and is given by,

Where,

Yig = average yield rate for the crop at district level in terms of green weightin

grams per plot.
Y = plotyield in gms. in the k" experimental plot of |"

i district.

sample village in the



n; =number of experiments analysed in the | sample village of the i district.
n, = number of experiments analysed in the i"" district, given by: -

mi

2 ny

;=
m, = number of sample villages in which experiments are analysed in the i " district
(1) Calculate the conversion factor to convert the yield rate of green weight in
grams/plot to yield rate in kg/hec. Conversion Factor (CF) is to be worked out by making use of
the driage ratio at state level for the previous year and the plot size. For crop paddy also use the
recovery ratio of rice from paddy.
(iii) The estimate of yield rate in kg/hec at district level

(y)isgivenby, Y, =¥, x CF

The average yield rate in kg/hec at state level ( Y ), which is given by

([ .
Da, xY,
=N

of
Ya
-1
Where,

a;, = area under the crop in the i ™ district during the previous year.

d =no. of districts in the state.
The percentage standard error of the yield rate is given by

(Standard error of the estimate) X 100

estimate

The variance of the estimated vyield rate is given by

M)

gt Y 2 h',,-:
FY by (E— )Y IS
[ o /1,]’14 )
Py < . o
£}
Where ¥ (¥) = Estimated variance of the estimate of average yield at state level

",

2 2
e = Z My
I

~ a(m - 1)
8

A



E = mean square between villages for the state

gy : m, M 3
d w (;Zlyuk (Z ;Iyyk)
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F = mean square of yield within villages, which is given by

2
nij
| 2. Yin
m,; Ry 2 " k=i
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This variance is multiplied by CF? to obtain the variance of the estimates in terms of

kg/hec.
409
The standard Error (SE) is given by, SE = and the percentage standard error of
the yield rate is given by % SE (1) = \_/___{’i}"") < 100
7

Crops for which pre-stratification in planning of experiments under ICS has been adopted
according to the corresponding pre-stratification under CES in the state, the estimates of yield
rate and its percentage standard error is prepared separately for each category of a crop. The
estimates for different categories at state level is then combined as under:

Let ¥; be estimated average yield rate for 1% category.
}72 be estimated average yield rate for 2" category.
A, to the area under the crop in the state for 1% category.

A, to the area under the crop in the state for 2™ category.

Then the combined estimate of yield rate ts given by
— Y4 + Y2 4>
V(2) = ————
A| + Az



And the estimate of its variance is given by
v [(7).. 1= Bivar (F)+ P var (72)

A & A

Where £ — Py =
A| + A: AW + A:

\% (E) = the estimate of variance of I°' category.
vV

(.) = the estimate of variance of I"

category.

The estimate of yield rate and its percentage standard error is prepared separately for
central and state samples and these estimates are then pooled together as:

Let ¥ &Y, be the estimated average yield rate for central and state sample respectively.

And V&, be the estimate of variance for central and state sample respectively.
Calculate

e =— €‘\-=—
Ve and

=

The pooled estimate of yield rate is given by

i ec'Yf + esYs
P =
€, T €5

And an estimate of its variance is given by

— 1
VY, = ——
e. + e



4. RESULTS OF THE SURVEY

A. AREA STATISTICS

4.1 Table - 1 shows the details of receipt of schedules as A.S.1.0, 1.1 and 2.0 during the years
2011-12and 2012-13 and their response in respect of the receipt of schedules were 100 %
during the year 2012-13. It is observed that 91% of A.S.1.0 schedules were received within
the cut off date during this year. With regard to schedule A.S.1.1, 82% of schedules for state
sample were received within cut off date. As far as A.S-2.0 concerned 97% of schedules were

received within the cut off date.

4.2 The phasewise total no. of schedules received with ‘A’ entries (entries made by the
supervisor) and ‘B’ entries (entries made by the primary worker i.e., VAO in the village records)
during the year 2011-12 and 2012-13 were analysed in Table — 2 and found that alt the

schedules were received with both the entries.

4.3 Table - 3 provides the detail regarding the up-dation of village maps, their availability and
usability. It may be seen that maps are usable and more than 20 years old in all the 520 villages

planned for pooled sample.

4.4 The villages selected for the sample check on area enumeration during the year 2012-13
has been classified according to geographical area and shown in Table — 4. It is observed from
the table of pooled sampies that out of 520 villages analysed, only 19 villages (3.65% )
possessed the lowest geographical area of up to 50 hectares, while 15villages ( 2.88% ) had the
highest geographical area extending more than 3000 hectares each. It may be seen from the
table that a maximum number of 133 villages (25.58%) feil within a group of which the
geographical area ranged between 1001 and 3000 hectares.

4.5 Details of the work load of the V.A.O's were measured in terms of villages in their
respective jurisdiction. Average workload of VAQ's in terms of survey / sub-survey numbers and
geographical area for the years 2012-13 and 2011-12 are shown in Table - 5. It is evident that
the average workload of the Village Administrative Officers in terms of villages as well as survey

numbers /geographical area are reasonable.



4.6 The particulars of completion of girdawari by Village Administrative Officers for the years
2012-13 and 2011-12 are furnished in Table - 6. On comparison of the position of timely
completion of area enumeration work during 2012-13 with that of previous year, it is observed
that the timely completion of area enumeration work was found to be of the order of 100% for
Phase-l, Phase-Il and Phase-ill.

4.7 Information on the workload of Village Administrative Officers were measured in terms of
number of villages allotted per V.A.Q is given in Table ~ 7. It is observed that 96% of the VAQO's
had 1-5 villages in their jurisdiction. But only 4 % of Village Administrative Officers covering 6-10

villages range.

4.8 SUBMISSION OF TRS STATEMENTS

The details of submission of TRS statements during 2012-13  and
2011-12 are presented in Table - 8. It reveals that TRS statements were submitted in time which
accounts for 100% of villages in Phase-l, Il and lii respectively during the year 2012-13.
The corresponding figures of submission of TRS statements in time for 2011-12 were 100%,
for Phase-l, Phase-Il and Phase-lll respectively. The percentage submission of TRS statements

in time during the reference year shows an upward trend in all the three phases.

4.9 RECORDING OF AREA UNDER DIFFERENT CROPS IN ADANGAL

During the course of sample check on area enumeration under various crops carried
out in the selected survey / sub-division numbers in the sample villages and the corresponding
entries made in the adangal maintained by the village administrative officers, several errors
have been noticed. The number of serial / survey numbers under different type of errors for the
years 2012-13 and 2011-12 are furnished in Table - 9. The sampie checks reveal that during
Phase-l, Il and Il of 2012-13, only in 79%, 84% and 73% respective survey numbers crop and
crop areas reported by the two agencies tallied as against 73%, 85% and 65 % in the

corresponding phases of the last year.



410 Sample check programme envisages information reported by supervisors and primary
workers by irrigation in Table - 10 and details of crop area and seed variety are furnished in

Table - 11.

411 ESTIMATION OF AREA

The area reported by primary worker in the adangal form is the basis for TRS as well
as final estimates of crop areas. The Improvement of Crop Statistics analysis enables to judge
the deviation in estimates of area under different crops based on area reported by supervisor and
the primary workers . The crop wise estimates of area under 8 principal crops are furnished in
Table - 12.

4.12 PAGE TOTALING OF KHASRA REGISTER (A.S-1.1)

The estimated area based on the village papers as checked by the supervisors and
as recorded by the Village Administrative Officers in adangal for various crops for the year as a
whole are furnished in Table - 13. It may be seen that there is only minor difference between the

estimated area of different crops.

413 YIELD CHECK AT HARVEST STAGE(A.S-2.0)

Apart from the Sample check on area, the supervisor is present during the conduct
of crop cutting experiments. He observes that the extent of the primary workers adhere to the
prescribed procedures and mistakes if any, are corrected on the spot. For this purpose, a
sample of 780 crop cutting experiments covering 9 principal crops, viz. Paddy, Jowar, Bajra,
Ragi, Cotton, Groundnut, Sugarcane , Gingelly and Maize were selected for intensive supervision
separately by central and state staff for the year 2012-13.

The programme envisages locating an experimental plot for harvesting and
weighing the produce of specified area in randomly chosen survey numbers and villages. The
agricultural officers are conducting the experiments. Sample check on crop cutting experiments
are carried out in the sub-sample of General crop estimation survey villages by the Central and
State staff with a view to assess the extent to which the methodology, techniques and procedures
prescribed for the conduct of crop cutting experiments are adopted and practices in the field
conditions. Conduct of crop cutting experiments on objective basis is a complex task and as
such it is imperative that primary workers assigned with the task to receive adequate training.
Such training to primary workers is organised by the Department of Economics and Statistics at

the beginning of each agricultural year.



4.14 In the field programme of sample check on crop cutting experiments, special emphasis has
been given to ensure that technical personnel are invariably present at the harvest stage to
observe the techniques and procedures adopted by the primary workers and provide support and
guidance wherever necessary. The extent of participation at harvest stage is evident from the
information presented in Table - 14. It may be seen that 99% of experiments were checked by

the supervisors at harvest stage under the pooled sample.

4.15 Estimates of yield rates of the principal crops based on sample check on crop cutting

experiments along with percentage standard error are presented in Table - 15.

4.16 Generally, villages are substituted for the reason, viz., crop not sown, crop harvested with
out intimation etc., The number of experiments for which no substitution was not made for
sampling units at village and field level are presented in Table - 16 for the year 2012-13 and
2011-12.

4.17 Particulars gathered during the visit of the technical personnel are used to assess the
extent to which the procedural guidelines prescribed for the conduct of crop cutting
experiments is observed by the state primary workers. The type of deviation from prescribed
procedures for conducting crop-cutting experiments of state primary workers is summarized in
Table - 17.

4.18 SUPPLY & USE OF EQUIPMENT'S

Position of supply and use of equipments such as tapes, balances, set of weights
and pegs are furnished in Table - 18. The usage of equipment like tapes, balances, weight and
pegs while conducing the crop cutting experiment in 2013-14 were 98%,98% and 83% .This
brings an element of subjectivity and standardisation in the process of arriving at average yield

rate.

4.19 DELEGATION OF WORK BY PRIMARY WORKERS

Number of experiments conducted by primary worker and delegated workers are
furnished in Table - 19 in 2012-13 . All the 1552 experiment were conducted by trained workers.



5.UTILITY OF THE SCHEME

The sample checks reveai that the field work done at primary level are intended to
effect improvement in the quality of primary data in respect of both enumeration of crop area and
crop estimation survey. This factor helps both Central and State Governments in planning

agricultural policies and programmes with accuracy.



TABLE 1

RECEIPT OF SCHEDULES

No. of No. of villages / experiments for which
i hedules received
Year Schedules Season Sample wlla_ges.f SCNEdUEs [Eeel
experiments by cut off o after cut 5
planned date ¢ off date ¢
Central 260 260 100 0 0
Phase - | State 260 233 90 27 12
Pooled 520 493 95 27 5
Central 260 259 100 1 0
AS10
. Phase -| | State 260 231 89 29 13
(Villages)
«© Paoled 520 490 94 30 6
o~
< Central 260 258 99 2 1
Phase -Ill  State 260 212 82 48 23
Pooled 520 470 80 50 11
Centrai ~ -- -- -- -- --
AS11 Whoie year State 260 212 82 23
(Villages) y 48
Pooled -- -- -- -- --
Central 260 260 100 0
Phase - | State 260 257 99 1
Pooled 520 517 99 3 1
Central 260 1
AS1.0 Ph 1 s 260 o -
(Vilages) ' 25" tate 256 98 4 2
& Pooled 520 514 99 8
B Central 260 257 99 3
Phase -1l State 260 252 97 8
Pooled 520 509 98 11
Central * --
A.S11 Whole year Stat 260
(Villages) y ate 250 96 10 4
Pooled --
© Central 780 765 98 15
iy AS20
N (Expt) Whole Year State 780 743 95 37
& Pooted 1560 1508 97 52
e~ Central 780 764 98 16
a AS20 Whole Year State 780 97
5 (Expt) 754 26
™ Pocled 1580 1518 97 42
Note :

* - The field work of A.5-1.1 Schedules has been suspended for central sample till further order as per the NSSO.
Faridabad { Lr.No:A-0013 / Workload / 1ICS / 2008-AS, dated:08.12.2008 )
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